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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided 
on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 
. Report number identification for report-type literature. a 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) i hydrogen and 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, 0S —Eye oo W. Phys. v?solaboration. Siam © 
then “et al.” is listed. Q Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored by-«(12) 
. Author affiliation. Only first one is listed, in parentheses DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. @) Number DE89007246. Available from NTIS, PC AOS/MF A01 - 
. Collaboration, if present. OSTI; GPO Dep. 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 


. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. — COU-06. 1.) Te 


‘ ‘ like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
. Language of document if non-English. (8) pecpca a fan Easesinental end thecreicat (19) 
: tat title if citation is an aan (part, chapter ee - (in RusSien). 
? , physics. Collection. Order Number DE89780060. Available from NTIS 
Or paper) of a larger monograph. (US Sales Only), PC AO3/MF A01; INIS. 
- Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 


- Cental ce grant maaan. SILVER lONS/energy-level transitions; XENON IONS/energy- 
tg ISUIRTyING Gamnaen; may be & contgrence level transitions; CORRELATIONS; D STATES; E STATES;... 
number. 


. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air @) 
. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 


for ordering from NTIS or OSTI, as appropriate. The Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. 4) (Canada). 1990{CONF-900724-Vol.1: nec atntndions © 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. —_{9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m’ air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438— 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.” The following list includes all of the 39 
first-level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents an- 
nounced during the past monthly period, some subject categories may not be present in every issue. 
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“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's data 
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Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


Categories and Scope. 
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OIL SHALES AND TAR 
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Reserves, Geology, and 
Exploration 


Drilling, Fracturing, and Mining 


Oil Production, Recovery, and 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 
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HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and 
Meteorology 

Plant Design and Operation 





Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 
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Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
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Health and Safety 
Waste Management 
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Resources and Availability 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspecis 
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Business Aspects 
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PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 
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Business Aspects 
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Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
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Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 
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Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 
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Flywheels 

Thermal 
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Economic, Industrial, and 
Business Aspects 

Health and Safety 
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Legislation and Regulations 
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Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
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Energy Resources 

Research, Development, 
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Transport and Storage 
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Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


29578 (STEV-TORV-91-5) Production of peat in Finland, 
Scotland and the Republic of Ireland with small scale technol 
ogy. Malmberg, L. (Swedish Univ. of Agricultural Sciences, 
Garpenberg (SE). Dept. of Operational Efficiency); Synwoldt, U. 
Statens Energiverk, Stockholm (Sweden). 1988. 87p. (In Swedish). 
Project STEV-216-072. Order Number DE91527183. Source: 
OSTI; NTIS (US Sales Only). 

The total peat production of Finland is about 19 million m°. 
260000 m® is produced in small scale production systems. Those 
systems have often grown from demands of private producers. In 
Sweden there are good reasons to learn from the Finnish experi- 
ences. Because of that, some researchers from the Swedish Univ. 
of Agricultural Science made a study tour to Finland, Ireland and 
Scotland during the summer 1987. In the program there were 
some of the small scale peat producers, technical developers, 
manufacturers and an energy research station. In the Republic of 
Ireland about 18 million m® peat is produced per year. Most of it is 
used in heat production, but some part is used to generate about 
one sixth of the Republic of Irelands electrical energy. The produc- 
tion systems are largely mechanized using big electrified machines, 
but there are still some traditional manual systems left. Between 
these two extremes some small and middie scale systems have 
developed. (au). 


29579 World Energy Council annual report 1990. World En- 
ergy Council, London (UK). [1990] 52p. Source: Central Office of 
the World Energy Council, 34 St. James's Street, London SW1A 
1HD, UK. 

The World Energy Council's objectives are directed to the pro- 
motion and development of energy and its peaceful use for the 
greatest benefit of all. Its aims are to study, analyse and discuss 
matters of energy and energy related importance prior to offering to 
both the general public and energy decision-makers internationally 
its options, advice and recommendations. This annual report de- 
scribes the Council's activities during the last year including: WEC 
executive assembly 1990; WEC member committees; WEC re- 
gional energy forums; WEC standing committees and technical/ 
study committees; WEC commission on energy for tomorrow's 
world. information is also provided on future WEC congresses and 
executive assembly meetings; publications and membership of 
standing and study committees and commission. The financial re- 
port and accounts are presented. 
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Refer also to citation(s) 29608, 29681, 29683, 29684, 29690, 
29691, 29693, 29703, 29708, 30452, 31142 


29580 (CONF-910571—1) Western Energy Company ad- 
vanced coal conversion process. Sheldon, R.W. (Western 
Energy Co., Butte, MT (United States)); Rosholt, D.L.; Kujawa, S.T. 
Western Energy Co., Butte, MT (United States). [1991]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-90PC89664. From 16. biennal low-rank fuels symposium; 
Billings, MT (United States); 20-23 May 1991. Order Number 
DE91016798. Source: OSTI; NTIS; GPO Dep. 

Since 1968, Western Energy has been investigated methods of 
upgrading low ranked coals to reduce shipping costs and mitigate 
safety hazards associated with storage of such coals. In the early 
1980's and MSE process engineer, consulting for Western Energy 
developed the basic ACCP concept. Western Energy developed 
and patented the process and is currently engaged in its commer- 
cialization with Northern States Power under the auspices of the 
Rosebud Syncoal Partnership. Presented herein is a description of 
the demonstration plant being built as a clean coal project with the 
DOE and Rosebud Syncoal Partnership. 2 refs., 2 tabs. 


29581 (DOE/PC/88878-T11) Coal surface control for ad- 
vanced fine coal flotation: Quarterly report No. 10, January 
1—March 31, 1991. Fuerstenau, D.W. (California Univ., Berkeley, 
CA (United States)); Sastry, K.V.S.; Hanson, J.S.; Diao, J.; De, A.; 
Sotillo, F.; Harris, G.; Somasundaran, P.; Harris, C.C.; Vasudevan, 
T.; Liu, D.; Li, C.; Hu, W.; Zou, Y.; Chen, W.; Choudhry, V.; Seh- 
gal, R.;California Univ., Berkeley, CA (United States). 15 May 
1991. 61p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC22-88PC88878. Order Number 
DE91016797. Source: OSTI; NTIS; GPO Dep. 

The primary objective in the scope of this research project is to 
develop advanced flotation methods for coal cleaning in order to 
achieve near total pyritic-sulftur removal at 90% Btu recovery, using 
coal samples procured from three major US coal seams. Concomi- 
tantly, the ash content of these coals is to be reduced to 6% or 
less. Investigation of mechanisms for the control of coal and pyrite 
surtaces prior to fine coal flotation is the main aspect of the project 
objectives. Research topics covered during this quarter include the 
characterization of the base coals, various flotation studies on opti- 
mization and pyrite rejection, and a detailed flotation kinetic study. 
The effect of hexanol, butanol, dodecane, and polyethylene glycol 
on flotation is described. A second major objective is to investigate 
factors involved in the progressive weathering and oxidation of coal 
that had been exposed to varying weathered degrees, namely, 
open, covered and in an “argon-ineried” atmosphere, over a period 
of twelve months. After regular intervals if weathering, samples of 
the three base coals (Illinois No. 6, Pittsburgh No. 8 and Upper 
Freeport PA) were collected and shipped to both the University of 
Pittsburgh and the University of California at Berkeley for charac- 
terization studies of the weathered material. 35 figs., 17 tabs. 


29582 (DOE/PC/89908-T12) Engineering design and analy- 
sis of advanced physical fine coal cleaning technologies: 
Quarterly technical progress report No. 7, April-June 1991. As- 
pen Technology, inc., Cambridge, MA (United States). 20 Jul 1991. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89908. Order Number DE91018063. Source: 
OSTI; NTIS; GPO Dep. 

This DOE project is part of a major research initiative by the 
Pittsburgh Energy Technology Center (PETC) aimed at advancing 
three advanced coal cleaning technologies — heavy-liquid cylcon- 
ing, selective agglomeration, and advanced froth flotation through 
the proof-of-concept (POC) level. The commercially available AS- 
PEN PLUS process simulation package will be extended to handle 
coal cleaning applications. Algorithms for predicting the process 
performance, equipment size, and flowsheet economics of com- 
mercial coal cleaning devices and related anciliary equipment will 
be incorporated into the coal cleaning simulator. This report is sub- 
mitted to document the progress of Aspen Technology, inc. 
(AspenTech), its contractor, ICF Kaiser Engineers, Inc., (ICF KE) 
and CQ inc., a subcontractor to ICF KE, for the seventh quarterly 
reporting period, April through June 1991. ICF KE is providing coal 
preparation consulting and processing engineering services in this 
work and they are responsible for recommending the design of 
models to represent conventional coal cleaning equipment and 
costing of these models. 


29583 (DOE/PC/89909-T5) In-plant testing of microbubble 
column flotation: Technical progress report sixth quarter, Jan- 
uary 1, 1991—March 31, 1991. Luttrell, G.H.; Mankosa, M.J.; Adel, 
G.T.; Yoon, R.H. Virginia Center for Coal and Minerals Processing, 
Blacksburg, VA (United States). [1991]. 79p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89909. 
Order Number DE91016584. Source: OSTI; NTIS; GPO Dep. 
Testing of micro-bubble column flotation continued. Work during 
this time frame was concentrated on completion of the automated 
control and data acquisition system and the factorial test plan for 
evaluating the performance of the 8-foot column (Tasks 2.5 and 
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3.3). Preliminary results obtained from the factorial test program in- 
dicate that higher frother addition and aeration rates result in a 
higher separation efficiency. Furthermore, an increase in collector 
dosage results in higher column yields under most conditions. The 
Allen-Bradley PLC has been installed and program development 
completed for control of the 8-foot column. A compietely automated 
start-up and shut-down sequence has been developed. This se- 
quence can be initiated by the operator from a plant floor industrial 
interface. Instrumentation of the 30-inch column has also been 
completed. Testing of this instrumentation is currently underway. 11 
figs., 5 tabs. 


29584 (DOE/PC/90176-T45) Dewatering studies of fine 
clean coal: Technical report, March 1, 1990—May 31, 1991. 
Parekh, B.K. Kentucky Univ., Lexington, KY (United States). Center 
for Applied Energy Research. [1991]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90176. 
Order Number DE91018309. Source: OSTI; NTIS; GPO Dep. 

Physical cleaning of ultra-fine coal using advanced froth flotation 
technique provides a low ash product, however, the amount of wa- 
ter associated with clean coal is high. Economic removal of water 
from the froth will be important for commercial applicability of the 
advanced flotation processes. The main objective of the present 
research program is to study and understand dewatering character- 
istics of ultra-fine clean coal and to develop process parameters to 
effectively reduce the moisture to less than 20 percent in the clean 
coal product. The research approach under investigation utilizes 
synergistic effect of metal ions and surfactant to lower the moisture 
of clean coal using conventional vacuum dewatering technique. 
During this contract period adsorption studies of anionic, non-ionic 
and cationic surfactants onto the clean coal were conducted. No 
significant moisture reduction was observed with any of the surtac- 
tant. However, a mixture of the cationic (cetyl pyridinium chloride) 
surfactant and aluminium metal ions provided a filter cake contain- 
ing about 22 percent moisture. Morphology studies of filter cake 
obtained without addition of reagents showed gradation of void 
fraction in filter cake, which decreased from top to the bottom layer 
of the cake. Efforts are in progress to optimize dosages of 
surfactant-metal ion system to lower moisture to less than 20 per- 
cent. Additional studies on morphology of the filter cake will also 
be conducted. 12 figs., 2 tabs. 


29585 (DOE/PC/90176-T46) Recovery of fine coal trom 
waste streams using advanced column flotation: Technical re- 
port, March 1, 1991—May 31, 1991. Groppo, J.G. (Kentucky Univ., 
Lexington, KY (United States). Center for Applied Energy 
Research); Parekh, B.K. Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (United States). [1991]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90176. Order Number DE91018310. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of this program is to evaluate the applica- 
tion of an advanced physical separation technique, namely 
“Ken-Flote” column flotation to recover clean coal with minimum 
sulfur and ash content at greater than 90 percent combustible re- 
covery from two Illinois coal preparation plant fine waste streams. 
The project will optimize various operating parameters with particu- 
lar emphasis on fine bubble generating devices and reagent 
packages to enhance the rejection of liberated ash and pyritic sul- 
fur. During this contract period, column flotation testing was 
completed on the flotation feed slurry obtained from the Kerr- 
McGee Galatia Preparation Piant. The column flotation tests were 
conducted using three different bubble generating devices: Static, 
gas saver and foam jet spargers. Each of these devices was 
tested with three different frothers and various column operating 
variables to provide maximum combustible recovery, minimum 
product ash and maximum pyrite rejection. In general, the column 
flotation provided a clean coal containing about 4-6 percent ash at 
combustible recovery ranging from 88 to 92 percent while pyrite re- 
jection was 70 to 75 percent. Flotation tests were also conducted 
on a slurry sample obtained from The Ziegler #26 Preparation 
Plant in Sesse, Illinois. Base-line flotation testing was completed 
using batch flotation to identify optimum reagent addition. Column 
flotation of the Ziegler slurry provided a clean coal containing 4-6 
percent ash with a combustible recovery of 90-95 percent and 
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pyrite rejection of 60-67 percent. Efforts are in progress in in- 
stalling a 6-inc. |.D. pilot column at the Ziegler #26. 9 figs. 


29586 (DOE/PC/90176-T47) Recovery of coal fines from 
preparation plant effluents: Technical report, March 1, 1991- 
May 31, 1991. Choudhry, V. (Praxis Engineers, Inc., Milpitas, CA 
(United States)); Khan, L.; Yang, D. Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). [1991]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90176. Order Number DE91018311. Source: 
OSTI; NTIS; GPO Dep. 

Objectives of this project are to test and demonstrate the feasi- 
bility of recovering the coal fines that are currently disposed of with 
coal preparation plant effluent streams in order to produce a fine 
clean coal product that can be blended with the plant coarse clean 
coal. This recovery will be effected by means of Michigan Techno- 
logical University’s static tube flotation process, which has been 
successfully demonstrated on a number of raw coals to reject 85% 
of the pyritic sulfur and recover 90% of the combustible matter. The 
main activities completed during this period were characterization 
studies consisting of washability testing and froth and film flotation 
studies. In addition, the ash and total and pyritic sulfur contents of 
the sink-float fractions of the four project effluent slurry samples 
were determined in order to provide an estimate of the liberation of 
the mineral matter in the test samples. Static tube flotation tests 
conducted at Michigan Technological University on the effluent 
samples collected from four operating Illinois preparation plants 
achieved excellent results. A test on effluent Sample A resulted in 
a clean coal of 7.5% ash and 1.1% total sulfur at 97.7% Btu recov- 
ery. Another test on the same sample aimed at lowering the ash 
further analyzed at 3.0% ash and 0.92% total sulfur but with lower 
Btu recovery. Test results on the other samples confirmed that the 
static tube can be used to recover coal containing low ash and sul- 
fur with high recovery of carbonaceous material from plant waste 
streams. The static tube test results were compared with the 
washability analysis of the effluent samples and, in the case of one 
sample, with best results from conventional froth flotation. The per- 
formance of the static tube far exceeded that of conventional 
flotation and closely approached that of the theoretical limit of sep- 
aration indicated by the washability tests. 7 figs., 16 tabs. 


29587 (DOE/PC/90176-T48) Fine coal flotation of plant 
waste: An in-plant comparison - columns vs. sub-A cell: Tech- 
nical report, March 1, 1991-May 31, 1991. Ehrlinger, H.P. Ill 
(Illinois State Geological Survey, Champaign, IL (United States)); 
Lytle, J.M.; Kohlenberger, L.; Rapp, D.M.; Stephenson, J.; Zippe- 
rian, D.; Sterner, R.M.; Norris, D. Illinois State Geological Survey, 
Champaign, IL (United States). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90176. 
Order Number DE91018312. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to compare the flotation effective- 
ness of the column flotation and the sub-aeration technology to 
clean very fine (—100 mesh) coal in the waste streams of coal 
washing plants. Good concentrate grades along with a high recov- 
ery of energy content have been achieved while rejecting a large 
percentage of the ash forming minerals and pyrite. However, com- 
parative data of columns vs. sub-aeration cells is not available 
from a single plant. This project was developed to install a small 
commercial size Deister Column beside the existing sub-aeration 
flotation cells at Kerr-McGee’s Galatia Plant so that a comparison 
of the flotation results can be made. A representative split of the 
fines which normally goes to sub-aeration cells can be diverted 
without reagent, to the column for continuous side by side flotation 
testing over an extended period. The Deister Column was installed 
during the quarter along with the sampling system and tailings vol- 
ume measuring apparatus. Parts of several weeks were spent in 
assuring that realistic goals could be obtained. During the de- 
bugging period it was found that water pressure and air pressure 
within the plant was not constant due to cleanup hoses which were 
on the same fresh water line to assure constant water and air 
pressure to the column during testing periods. Most of the shake- 
down testing was completed in April and May. Preliminary tests 
have been run in which high grade concentrates have been made 
but with low Btu recoveries. Additional tests with increased reagent 





rates are planned to increase Btu recoveries and will be reported at 
the Contractors Conference and in the final report. 24 figs., 1 tab. 


29588 (DOE/PC/91274-T2) Pilot-scale testing of microbub- 
ble flotation: Final report. Yoon, R.H.; Adel, G.T.; Luttrell, G.H.; 
Mankosa, M.J. Virginia Center for Coal and Minerals Processing, 
Blacksburg, VA (United States). Aug 1990. 325p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
86PC91274. Order Number DE91012856. Source: OSTI; NTIS; 
GPO Dep. 

The main objective of this project was to demonstrate the mi- 
crobubble column flotation process in a process development unit 
(PDU). The project was divided into several different stages. The 
first involved continuous bench-scale testing in order to identify the 
operating parameters which most strongly influence column perfor- 
mance. These included feed rate, countercurrent wash water rate, 
aeration rate, frother addition, collector addition and froth depth. 
Several tests were also conducted using different feed particle size 
distributions. Based on the results from these tests, several PDU- 
scale columns were designed and constructed. These cells ranged 
from 6 to 14 inches in diameter and were approximately 15 feet 
high. The second stage consisted of testing of the PDU-scale 
columns for the purpose of: (1) demonstrating the feasibility of the 
microbubble flotation process for producing superclean coal, (2) 
demonstrating the ability of the microbubble column to process 
refuse streams (i.e., cyclone overflow material), (3) comparison 
with conventional techniques for coarse coal flotation, (4) collecting 
scale-up data for the design of commercial-scale columns. In the fi- 
nal stage, a comprehensive scale-up procedure was developed 
based on the fundamental principles of flotation. Expressions were 
developed which describe the flotation rate constant, mean 
retention time, fractional air hokd-up and column mixing. These re- 
lationships were incorporated into a scale-up procedure based on 
known principles of chemical engineering reactor design. PDU- 
scale test results were used to validate the scale-up procedure. 95 
refs., 141 figs., 23 tabs. 


29589 (NEI-F--145) Pumping bucket project. Saenkiaho, K.; 
Selin, P.; Nurminen, T.; Komulainen, J.; Jouppi, M. Vapo Oy, 
Jyvaeskylae (Finland). 1990. 32p. (in Finnish). Project KTM- 
418/881/86. Order Number DE91527113. Source: OSTI; NTIS (US 
Sales Only). 

The purpose of this study is to develop a pumping bucket for 
cleaning of sedimentation ponds, sludgepockets of field ditches 
and field ditches. The equipment must also be easy to attach to 
the excavator or traktor, which are used in normal peat harvesting 
operation. The desired properties are lightness, mobility, easy to 
operate, economic and enviromentaly sound. The development was 
based on the existing cleaning equipments and methods. Protypes 
were constructed by developing these machines. Protypes were 
testrun and improved. Efficiency, strenght, techincal and environ- 
mental suitability and economy were observed in the time and 
motion study. Pumping bucket which was developed for cleaning of 
sedimentation pods is good both technically and functionally. The 
sediment in the bottom of the ponds can be removed efficiently and 
accurately. The device for cleaning of the sludgepockets of field 
ditches is also efficient. The problem is needed hydraulics which 
makes the price high. The tractor also needs additional hydraulics. 
The working part of the field ditch cleaner is working satisfactoryly. 
The principe of machine is good, but as such the device is too 
heavy and requires further developing. In the future the machine 
could be mechanical instead of hydraulic. Aim of the project was to 
develop the devices so that they can be used for the cleaning of 
ponds and field ditches also when their bottom reaches the mineral 
soil. Mineral soil was not a problem with pumping bucket, but the 
development work of the other cleaners must be continued. 


29590 Apparatus for centrifugal separation of coal particles. 
Dickie, W.; Cavallaro, J.A.; Killmeyer, R.P. To Dept. of Energy. 30 
Aug 1988. USA Patent patent application 7-238-213. 12p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE91017335. Source: OSTI; NTIS; GPO Dep. 

A gravimetric cell was designed for the centrifugal separation of 
coal. It has a cylindrical body and a butterfly valve or other appara- 
tus for selectively sealing the body radially across the approximate 
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center of the cylinder. A removable top is provided which seals the 
cylinder in the centrifuge and in unvented areas. 2 figs. 


29591 (STEV-TORV-91-2) Some fundamental aspects of 
the dewatering of peat. Muenter, M. (Chalmers Univ. of Tech., 
Goeteborg (SE). Dept. of Chemical Engineering Design). Statens 
Energiverk, Stockholm (Sweden). 1991. 281p. Project STEV-216- 
062. Order Number DE91527180. Source: OSTI; NTIS (US Sales 
Only). 

The purpose of this work has been to study possible dewatering 
systems and methods which allows a fuel peat production indepen- 
dent of climate and weather conditions with a special emphasise 
on the influence of the mechanical dewatering operation. The dry 
solids content obtained after the dewatering was approx 20 per 
cent for high humified peat and approx 30 per cent for low humi- 
fied peat. In order to increase the dry solids content further the 
peat material was pretreated before dewatering by addition of poly- 
electrolyte flocculants, addition of solvents or by mild carbonization. 
The dewatering properties of peat and the influence of different pa- 
rameters was studied. High humified material was found less 
permeable and compressible than low humified material. A mathe- 
matical model describing the compression part of the dewatering 
operation was presented. The model has a good agreement with 
the Terzaghi model. The system analysis carried out for a peat fuel 
system show that the mechanical dewatering operation is the most 
expensive part of the process. The capacity of the dewatering 
equipment and the dry solids content after dewatering are the limit- 
ing factors which determines the cost of the process. Based on the 
results in this thesis it is recommended that the dewatering opera- 
tion should be conducted using the following conditions. * A high 
initial dry solids content. This will involve a drainage or/and prede- 
watering using polyelectrolytes before a high pressure is applied. * 
A high initial dewatering velocity, which can be obtained using 
some pretreatment method, solvent addition or hot pressing. * A 
high final dewatering velocity, which can be obtained by using for 
example, hot pressing. (au) (87 refs.). 


29592 (SV-VU-V-91-6) Peat dewatering. Report on work 
performed at the Aelvkarleby laboratory during the period 
March 1989 - February 1991. Liljekvist, J.O. Vattenfall Utveckling 
AB, Aelvkarleby (Sweden). 13 Mar 1991. 40p. (in Swedish). Project 
STEV-214-001. Order Number DE91527220. Source: OSTI; NTIS 
(US Sales Only). 

Pilot scale equipment for mechanical dewatering of peat have 
been tested, and system studies performed for complete produc- 
tion units. Three dewatering systems have been identified to be of 
future interest; two systems for dewatering peatslurry using chemi- 
cal additives; and one system for untreated peat not using 
additives. All systems produce a final product with dry water con- 
tent of 35-40 per cent. The costs for producing dewatered peat 
amount to 0.02-0.04 $/MWh. (LE). 
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Refer also to citation(s) 29584, 29680, 29713, 29736, 29740, 
29743, 29748, 30266, 30350, 30452, 31142, 32662 


29593 (ANL/CP-73198) Moisture removal from and lique- 
faction of Beulah Zap lignite. Vorres, K.S. (Argonne National 
Lab., IL (United States)); Wertz, D.; Joseph, J.T.; Fischer, R. Ar- 
gonne National Lab., IL (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910812-10: 202. national meeting of the 
American Chemical Society (ACS), New York, NY (United States), 
25-30 Aug 1991). Order Number DE91015991. Source: OSTI; 
NTIS; GPO Dep. 

The lignite drying kinetics follow a unimolecular rate law which is 
first order in the waste in the sample. There are two segments in 
the dehydration kinetics plots, and each follows a unimolecular rate 
law. The first drying segment includes about 80-85% of the water 
loss. The second drying segment includes includes most of the 
remaining water and occurs at about half the rate of the first seg- 
ment. The mechanism is unchanged over the range 20-80°C. The 
activation energy for the initial moisture loss is about 8 Kcal/mole. 
The water jacketed heating system provides superior temperature 
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control. The rate of drying is sensitive to the gas velocity over the 
sample. The rate of drying is dependent on the sample size and 
the sample depth. Rates are generally similar for -20 and -100 
mesh samples. The same mechanism is observed for differential 
scanning calorimetry measurements. X-ray powder diffraction mea- 
surements show structural changes during the drying process. 
Drying improves the oil yield from lignite samples as a result of hy- 
drogenation. 8 refs., 4 figs., 2 tabs. 


29594 (ANL/FE-91/1) Materials qualification technology for 
ceramic cross-flow filters. Singh, J.P.; Majumdar, S.; Wagh, A.S.; 
Wenzel, T.; Poeppel, R.B. Argonne National Lab., IL (United 
States). Jul 1991. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE91017715. Source: OSTI; NTIS; GPO Dep. 

The physical, mechanical, and microstructural properties of ce- 
ramic cross-flow filters in as-fabricated condition (Filter A) and after 
exposure to a gasifier environment (Filter B) were studied. The fil- 
ters contain mullite as the major phase and are approximately 41% 
porous. The pore size varies from submicron to 112 um, and this 
distribution broadens upon exposure to a gasifier environment. 
Stress and fracture mechanics analyses were completed and the 
property data, together with stress and fracture mechanic analyses, 
were used to determine probable cause(s) of failure. Static and dy- 
namic finite-element stresses on the filter were analyzed during a 
pulse-cleaning cycle, using a micro model (considering the details 
of the gas channels) and a macro model (ignoring the details of 
the gas channels). Fracture mechanics analyses of the micro 
mode! with pre-existing cracks of various lengths at the channel 
corners were also carried out. Near coincidences of the calculated 
and measured (Westinghouse) frequencies during pulse-cleaning 
provided strong evidence for narrow contact between the clamp 
and the free end of the flange. The analyses suggested that, to 
minimize the maximum stresses in the filter, such a linear contact 
between the clamp and the flange should be avoided. The 
pressure-induced stresses during phase-cleaning were small. How- 
ever, based on a transient thermal analysis, the transient thermal 
stresses in the filter could be high. 7 refs., 38 figs., 8 tabs. 


29595 (BNL-46484) Synthesis gas to alcohols - why stop 
at methano!l?. Mahajan, D.; Spaienza, R.S. Brookhaven National 
Lab., Upton, NY (United States). Jul 1990. 11p. Sponsored by US- 
DOE, Washington, DC (United States); Electric Power Research 
Inst., Palo Alto, CA (United States). DOE Contract AC02- 
76CH00016. (CONF-900828—-12: 1990 summer national meeting of 
the American Institute of Chemical Engineers (AIChE), San Diego, 
CA (United States), 19-22 Aug 1990). Order Number DE91016998. 
Source: OSTI; NTIS; GPO Dep. 

The “Catalysis by Design” concept for affecting indirect conver- 
sion of natural gas to C, and higher oxygenates has been under 
development at Brookhaven National Laboratory (BNL). A success- 
ful application of this concept utilized thermodynamically favorable 
reaction parameters to design a series of catalysts which synthe- 
size methanol in liquid phase with >95% selectivity at <150°C and 
>90% conversion per pass with balanced gas. Methanol productiv- 
ity of up to 200 G-mol MeOH/Kg.Cat.Hr has been achieved in 
batch-mode with these proprietary catalysts. Coupled with the fact 
that the new catalyst is effective at low pressures, in inert to No and 
CH,, and requires no recycle, partial oxidation of natural gas for 
syngas manufacture is envisioned, making the overall process of 
methanol synthesis from natural gas economically attractive. Efforts 
are also being directed toward designing catalysts for selective 
one-step transformations of syngas to Cz or higher oxygenates: 
Synthesis of methyl formate, an ester, is a case in point. This Co 
product which utilizes CO and Hp in a 1:1 ratio may find application 
in Integrated Gasification Combined Cycle (IGCC) power plants as 
a desirable liquid fuel for peak shaving. 8 refs., 6 figs., 2 tabs. 


29596 (BNL—46488) Low temperature methanol catalyst- 
some aspects of process scale-up. Mahajan, D.; Spaienza, R.S. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (United States); Electric 
Power Research inst., Palo Alto, CA (United States). DOE Con- 
tract AC02-76CH00016. Contract RP 8003-08. (CONF-9006364—1: 
15. annual Electric Power Research Institute (EPRI) conference on 
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fuel science, Palo Alto, CA (United States), 19-21 Jun 1990). Order 
Number DE91016997. Source: OSTI; NTIS: GPO Dep. 

The low temperature liquid phase methanol synthesis technology 
continues to be developed at Brookhaven National Laboratory 
(BNL). The heart of this process is a new catalyst consisting of two 
components: a transition metal complex (TMC) and a structured 
base. On dissolution in methanol, preferably methanol diluted with 
a cosolvent (e.g. glymes), the two components yield an active cat- 
alytic species which achieves >90% per pass syngas conversion 
at <150°C with >95% selectivity to methanol. The catalyst perfor- 
mance evaluation and the process parameters optimization 
continue. A mimic recycle multicharge batch run has established 
the catalytic nature of the system and the stability of the glyme co- 
solvent under reaction conditions. An empirical kinetic model based 
on the Ultramax® program has been proposed by solving a set of 
algebraic equations involving six reaction variables. Twelve addi- 
tional kinetic runs were completed to test the proposed model. 
With prediction error of 0.031 min—' for the rate constant (k) and 
the R-squared of 98.5, a good agreement between actual versus 
predicted k values was obtained. Work continues to address other 
uncertainties associated with the overall methanol synthesis pro- 
cess scheme suggested for the new catalyst system. 9 refs., 3 
figs., 2 tabs. 


29597 (BNL-46495) Selective synthesis of oxygenates 
from syngas: Strategies and implications. Mahajan, D. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). DOE Con- 
tract AC02-76CH00016. (CONF-910852—11: Summer national 
meeting of the American Institute of Chemical Engineers (AIChE), 
Pittsburgh, PA (United States), 20-22 Aug 1991). Order Number 
DE91017471. Source: OSTI; NTIS; GPO Dep. 

The liquid phase oxygenates synthesis catalyst development 
work continues at Brookhaven National Laboratory (BNL). 
Presently, efforts are primarily concentrated methanol synthesis via 
liquid phase low temperature methanol synthesis via LLTMeOH 
technology which allows > 90% syngas conversion per pass at 
50°-130°C with balanced gas (H2/CO = 2/1). A set of batch runs 
were conducted to derive a kinetic rate expression for the system. 
Of particular interest is an almost third-order dependence on base 
concentration and an exponential term to explain the negative ef- 
fect of methanol on rate. Work is underway to maximize carbon 
monoxide utilization in CO-rich syngas (H2/CO = 1). To this effect, 
a catalytic one-step synthesis of methyl formate (a C2 ester) has 
been achieved utilizing a novel catalyst system. 3 refs., 3 figs., 1 
tab. 


29598 (CONF-900512—Absts., pp. 1, Paper 15) Growth of 
aerobic bacteria on alkali-solubilized lignite. Polman, J.K. 
(Idaho National Engineering Lab., Idaho Falls (USA)); Brecken- 
ridge, C.R.; Dugan, P.R.; Quigley, D.R. Oak Ridge National Lab., 
TN (United States). [1990]. From 12. symposium on biotechnology 
fuels and chemicals; Gatlinburg, TN (United States); 7-11 May 
1990. In Twelfth symposium on biotechnology for fuels and chemi- 
cals: Program and abstracts. 141p. Order Number DE91000602. 
Source: OSTI. 

Several strains of aerobic bacteria were isolated from environ- 
mental enrichment cultures on media containing alkali-solubilized 
lignite. Some of these strains, including strain KPA16, show 
enhanced growth when coal is present in the medium. Growth ex- 
periments with KPA16 on media containing different molecular 
fractions of lignite indicated that the growth of this organism is en- 
hanced by the inclusion, in the basal medium, of any of these 
fractions: (1) alkali-solubilized whole Lignite, (2) alkali-solubilized 
THF-insoluble lignite, and (3) the THF-soluble portion of lignite. 
Growth was analyzed by turbidimetric and protein determinations. 
In addition to improving the growth of KPA16, inclusion of alkali- 
solubilized whole coal in the basal medium extends the stationary 
phase of KPA16 cultures. The authors results suggest that KPA16, 
and other aerobic strains that were isolated, may be capable of lig- 
nite degradation. 


29599 § (CONF-900512—Absts., pp. 1, Paper 58) Degradation 
of organic sulfur compounds by a coaksolubilizing fungus. 
Faison, B.D. (Oak Ridge National Lab., TN (USA)); Woodward, 





C.A.: Clark. T.M.; Sharkey. D.M. Oak Ridge National Lab.. TN 
(United States). [1990]. DOE Contract AC05-840R21400. From 12. 
symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
(United States); 7-11 May 1990. In Tweffth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p. 
Order Number DE91000602. Source: OSTI. 

Certain fungi have been demonstrated to convert low-ranked 
coals to a water-soluble product. This product contains low- 
molecular-weight oxidized aromatic compounds which may provide 
carbon skeleton for subsequent biological or chemical processing. 
The coals suitable for biological conversion are typically contami- 
nated with sulfur, which may be covalently incorporated into the 
polyaromatic coal structure. The fate of organic sulfur during fungal 
coal solubilization has not been studied. Paecilomyces sp. TLi, a 
natural fungal isolate known to solubilize coal, has been shown to 
degrade low-molecular-weight, heterocyclic coal substructure com- 
pounds. Sulfur-containing compounds, including thiophene, 
dibenzothiophene, and thianthrene, were borken down to soluble 
products. Aryl sulfides were also degraded. Experimenttal evidence 
suggests the cleavage of carbon-sulfur bonds, with the potential for 
the release of free sulfate. The degradation of sulfur-containing 
coal model compounds by fungi in general, and by coal-solubilizing 
fungi in particular, has not previously been reported. The ability of 
this organism to break down coal structuria elements suggests its 
potential utility in a biological process for the desulfurization of coal 
or coal-derived materials. 


29600 (CONF-900512—Absts., pp. 1, Paper 61) Microbial 
desulturization of fossil fuels. Omori, T. (Univ. of Tokyo (Japan)); 
Monna, L.; Kodama, T.; Hiratsuka, A.; Hon-nami, K.; Nishikawa, 
N.; Koana, T. Oak Ridge Nationa! Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The technology of flue gas desulfurization is now established 
and generally used for the desulfurization of coal. In order to de- 
velop a more economical system, it is very important to obtain 
bacteria that are capable of efficiently removing the sulfur from coal 
before combustion. Two strategies were employed for the microbial 
desulfurization of fossil fuels. One approach was to establish an 
enrichment culture utilizing dibenzothiophene (DBT) as the growth- 
limiting source of sulfur. The sulftur-limited enrichment culture 
resulted in the isolation of a mixed bacterial culture capable of uti- 
lizing sulfur from DBT while growing on succinate as a carbon 
source. The mixed bacterial culture vigorously utilized sulfur from 
not only DBT but also DBT sulfone, benzothiophene. thiophene, 
benzyl pheny! sulfide, and thiophene-2-carboxylate. The mixed cul- 
ture formed a sulfur-free yellow aromatic compound of molecular 
weight 21 from DBT. The other approach was co-metabolic oxida- 
tion of sulfur-containing organics to give water-soluble compounds 
which could be removed by leaching. The use of graditional shake 
flask enrichment culture techniques resulted in the isolation of a 
Pseudomonas sp. DBF63, which was capable of co-metabolizing 
DBT while growing at the expense of dibenzofuran (DBF). Based 
on the formation of benzocinnoline from DBF and yellow aromatic 
compounds from DBT, new metabolic pathways of these com- 
pounds are proposed. 


29601 


(CONF-900512—Absts., pp. 1, Paper 102) COS degra- 
dation by selected CO-utilizing bacteria. Smith, K.D. (Univ. of 
Arkansas, Fayetteville (USA)); Klasson, K.T.; Ackerson, M.D.; 
Clausen, E.C.; Gaddy, J.L. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and’ chemicals: Pro- 


gram and abstracts. 
OSTI. 

Carbonyl! sulfide (COS) is a major organic sulfur contaminant 
present in synthesis gas. Traditional methods of removal include 
absorption with amine-based systems, hot carbonate systems, and 
physical-solvent systems. Recently, several CO-utilizing bacteria 
have shown the ability to degrade COS in the presence of CO. This 


141p. Order Number DE91000602. Source: 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


paper summarizes the results of degradation studies by four CO- 
utilizing bacteria as a function of bacterial inoculum size. Rates of 
degradation and product formation are compared and discussed. 


29602 (CONF-900981-—, pp. 29-38) METC control technolo- 
gies: Sultur removal studies. Cook, J.M.: Siriwardane, R.V. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1990]. From 1990 Advanced Research and Technology 
Development (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The objectives of this project can be divided into three portions, 
past, present, and future. The objectives of the past consisted of 
the development of an understanding of the mechanisms and in- 
trinsic kinetics of the reactions of sulfur bearing gases (especially 
sulfur dioxide, SO2) with calcium based sorbents and the evalua- 
tion of the effect of known contaminants (such as alkali and iron) 
on the above reactions when deposited onto the sorbent surfaces. 
The objectives at the present time include the investigation of the 
mechanisms of the reaction of hydrogen sulfide (H2S) with mixed 
metal oxide sorbents in the presence of hydrogen (H2) and carbon 
monoxide (CO) as applied to gasification conditions, exploring the 
regeneration mechanisms and kinetics of the above sulfided, mixed 
oxide sorbents, and studying the mechanisms of the sulfur capture 
by calcium oxide (CaO)-based sorbents for SO» control in combus- 
tion processes. The future objectives will encompass determining 
the mechanisms of the reaction of H2S with calcium based sor- 
bents, studying the above reactions in the presence of Hz and CO 
under gasifier conditions, performing Thermogravimetric Analyses 
(TGA) to evaluate sorbent performance and obtain global reaction 
kinetic rates (combining global reaction kinetic data with the intrin- 
sic reaction rate data will permit the obtaining of the product layer 
diffusion coefficients), and utilizing the knowledge gained in the 
mechanistic and kinetic studies to develop improved and/or novel 
regenerable, stable sorbents with high sulfur capacity. Results are 
given for the reactions of CaO and zinc titanate with hydrogen sul- 
fide. 


29603 (CONF-900981-, pp. 149-155) Identification of mate- 
rials for hot-gas filter tubesheets. Swindeman, R.W. (Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (USA)); Mallett, 
R.H. USDOE Pittsburgh Energy Technology Center, PA (United 
States); USDOE Morgantown Energy Technology Center, WV 
(United States). [1990]. DOE Contract AC05-840R21400. From 
1990 Advanced Research and Technology Development (AR&TD) 
direct utilization, and instrumentation and diagnostics contractors 
review meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In 
Proceedings of the advanced research and technology develop- 
ment direct utilization, instrumentation and diagnostics contractors’ 
review meeting. 547p. Order Number DE91006344. Source: 
OSTI; NTIS. 

The DOE Morgantown Energy Technology Center (METC) is de- 
veloping hot-gas cleanup techniques for better environmental 
performance of pressurized fluidized bed combustors (PFBC) and 
gasifiers. A barrier filter concept for hot-gas filtration of particulate- 
bearing gas has been shown to be feasible in experiments 
pertormed at a PFBC facility in Grimethrope, UK, and a larger ver- 
sion is scheduled for construction at a commercial PFBC in Brilliant, 
Ohio, as part of a collaborative research effort with industry. The 
system scaleup in terms of capacity and lifetime requires a careful 
review of the adequacy of the design and materials of construction. 
The objectives of this work are to evaluate tubesheet designs and 
materials for the support of ceramic filters, assess alternative de- 
signs, collect information on commercial and advanced materials, 
and recommend a tubesheet material and design methodology for 
high-temperature service. Results are presented and discussed. 


29604 (CONF-900981-, pp. 167-176) Investigation of the 
rank dependence of tar evolution. Freihaut, J.D. (United Tech- 
nologies Research Center, Hartford, CT (USA)); Proscia, W.M. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
USDOE Morgantown Energy Technology Center, WV (United 
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States). [1990]. DOE Contract AC22-89PC89759. From 1990 Ad- 
vanced Research and Technology Development (AR&TD) direct 
utilization. and instrumentation and diagnostics contractors review 
meeting: Pittsburgh, PA (United States); 16-18 Sep 1990. In Pro- 
ceedings of the advanced research and technology development 
direct utilization, instrumentation and diagnostics contractors’ review 
meeting. 547p. Order Number DE91006344. Source: OSTI; NTIS. 

The objective of this study is to develop an improved under- 
standing of the process of coal tar evolution, its relationship to the 
structural characeristics of the parent coal. and the dependence of 
the chemical and physical properties of the tar products to the con- 
ditions of devolatilization. Data from this study are expected to 
allow hypothesis testing and refinements of coal devolatilization 
models relevant to the pulverized coal combustion process. The 
program is divided into seven major technical areas. in which the 
following rank dependence issues are addressed: (1) tar evolution 
rates in rapid heating conditions; (2) molecular weight and vapor 
pressure characteristics of tars; (3) chemical structure and calorific 
values of tars: (4) influence of interphase mass transport phenom- 
ena: (5) gas phase secondary reactions of primary tars: (6) parent 
coal nitrogen evolution during devolatilization: and (7) model hy- 
pothesis testing. The PSOC 1451D coal is the reference coal. that 
is, its structural characteristics and tar evolution phenomenology 
become the defined references for the other coals. Parent coal 
Structural parameters, tar yields, chemical and physical properties 
of tars. nitrogen evolution behavior, and global kinetic parameters 
are defined relative to it. 


29605 (CONF-900981-, pp. 217-228) Measurements and 
modeling of advanced coal conversion processes. Serio, M.A. 
(Advanced Fuel Research, Inc., East Hartford, CT (USA)); Brew- 
ster, B.S.; Hamblen, D.G. USDOE Pittsburgh Energy Technology 
Center, PA (United States); USDOE Morgantown Energy Technol- 

Center, WV (United States). [1990]. DOE Contract 
AC21-86MC23075. From 1990 Advanced Research and Technol- 
ogy Development (AR&TD) direct utilization, and instrumentation 
and diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The overall objective of this program is to understand the chemi- 
cal and physical mechanisms in coal conversion processes and 
incorporate this knowledge in computer-aided reactor engineering 
technology for the purposes of development, evaluation, design, 
scale up, simulation, control and feedstock evaluation in advanced 
coal conversion devices. To accomplish this objective, the study 
will: establish the mechanisms and rates of basic steps in coal 
conversion processes, incorporate this information into comprehen- 
sive computer models for coal conversion processes, evaluate 
these models, and apply them to gasification, mild gasification and 
combustion in heat engines. The paper describes TG-FTIR analy- 
sis for coal characterization, rank dependence of kinetic rates, 
separation of chemical kinetic rates from transport rates, modeling 
of coal fluidity, percolation theory version of FG-DVC model, to- 
mography measurements in coal flame, high-pressure reaction rate 
data, large char particle oxidation, SO,-NO, submodel develop- 
ment and evaluation, integration of advanced submodels into 
entrained-flow code, generalized particle feeding with sorbents, and 
advanced fixed-bed model development. 


29606 (CONF-900981-, pp. 315-323) An advisory expert 
system for a fluidized-bed gasifier. Hensel, J.P.; Lawson, L.O. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1990]. From 1990 Advanced Research and Technology 
Development (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The Gasifier Expert System (GES) project represents a specific 
implementation of artificial intelligence concepts and technology to 
Fluidized-Bed Gasifier (FBG) operation. The goal of the GES 
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project is to implement an advisory expert system for METC’s FBG 
that can: detect and provide advice to operators concerning pend- 
Ing or occurring process upsets, preserve and transfer FBG 
operation expertise, and improve gasifier operation. The paper de- 
scribes software and hardware selection. knowledge engineering, 
software development, and system testing. The project status is 
given in the results section of the paper. 


29607 (CONF-900981-, pp. 465-471) High-temperature inor- 
ganic membrane separations. McMahon. T.J.; Gasper-Galvin, 
L.D.; Hsu, P. USDOE Pittsburgh Energy Technology Center, PA 
(United States); USDOE Morgantown Energy Technology Center, 
WV (United States). [1990]. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 

The objective of the inorganic membrane studies at the Morgan- 
town Energy technology Center is to separate hydrogen from a 
coal gasification stream using porous inorganic membranes. The 
overall operating economics of an integrated gasification combined 
cycle unit can be improved if the hydrogen can be separated from 
the gasification stream since it is a high value product with a vari- 
ety of potential uses. It can be used to upgrade coal and oil shale 
derived liquids, as an alternative fuel, in synthesis gas applications, 
and as a chemical feedstock. It is well known that low molecular 
weight gases diffuse more quickly through a porous structure than 
do high molecular weight gases. Thus, a porous membrane can be 
used to separate hydrogen from a gasification stream. As part of a 
comprehensive program, a lab-scale membrane separation unit 
has been built, a bench-scale unit is under construction, and a 
mathematical model has been developed to describe transport 
across porous membranes. 


29608 (CONF-9108116—-1) Mild gasification product charac- 
terization: 1991 results. Graves, R.L.; Daw, C.S.; Krishnan, R.P.; 
West, B.H.; Compere, A.L.; Griffith, W.L. Oak Ridge National Lab., 
TN (United States). [1991]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
11. annual gasification and gas stream cleanup system contractor's 
review meeting; Morgantown, WV (United States); 13-15 Aug 1991. 
Order Number DE91017692. Source: OSTI; NTIS; GPO Dep. 

Representative samples of mild-gasification liquids and chars are 
being obtained from industrial groups involved in the development 
of candidate processes. These samples are subjected to a variety 
of characterization tests including: chemical and physical analyses 
of the char and liquids; combustion testing of the liquids in a diesel 
engine; and combustion testing of the chars in laboratory reactors. 
The purpose of this investigation is to develop basic characteriza- 
tion data for the liquid and char products of mild gasification. Such 
data are needed to evaluate key relationships among process con- 
ditions, product yield, and product end-use value. Of particular 
interest is the suitability of the liquid (with minimal upgrading) as 
diesel fuel and the suitability of the char as boiler fuel, although 
non-fuel uses of these products are also considered. 15 refs., 3 
figs., 3 tabs. 


29609 (CONF-9109211-2) Anaerobic liquetaction/ 
solubilization of coal by microorganisms and isolated en- 
zymes. Scott, C.D.; Faison, B.D.; Woodward, C.A. Oak Ridge 
National Lab., TN (United States). [1991]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From Direct liquefaction contractors’ review meeting; 
Pittsburgh, PA (United States); 3-5 Sep 1991. Order Number 
DE91018230. Source: OSTI; NTIS; GPO Dep. 

Biocatalytic systems utilizing either living organisms or modified 
enzymes have been shown to enhance the liquefaction (products 
are liquid at ambient conditions) or solubilization of coal under 
anaerobic conditions. Microbial tests have been carried out in 
aqueous media with organisms isolated from outcropping of coal or 
from premium coal samples. Some of these isolates have been 
shown to grow on coal as the only carbon source and to produce 
small quantities of oxychemicals such as acetate or ethanol. Re- 
ducing enzymes, such as hydrogenase and cytochrome C, can be 





chemically modified to increase solubilization in organic solvents by 
attaching less polar chemicals, such as phenyl groups or polyethy- 
lene glycol, to the free amino groups on the enzymes. These 
biocatalysts have been shown to degrade model compounds and 
enhance the solubilization of coal in organic solvents under a 
hydrogen atmosphere. The resulting product is a relatively light hy- 
drocarbon mixture with reasonably high volatility. 5 refs., 6 figs., 4 
tabs. 


29610 (DOE/PC/50041-99) The Wilsonville Advanced Coal 
Liquetaction Research and Development Facility, Wilsonville, 
Alabama: Run 253 with Illinois No. 6 coal: Technical progress 
report. Southern Co. Services, Inc.. Birmingham, AL (United 
States); Catalytic, Inc., Wilsonville, AL (United States). Mar 1991. 
158p. Sponsored by USDOE. Washington, DC (United States). 
DOE Contract AC22-82PC50041. Order Number DE91016812. 
Source: OST!; NTIS; GPO Dep 

This report presents the operating results for Run 253 at the Ad- 
vanced Coal Liquefaction R & D Facility in Wilsonville, Alabama. 
This run operated in the Close Coupled Integrated Two-Stage Liq- 
uetaction mode (CC-ITSL) using Illinois No. 6 bituminous coal. The 
primary test for this Run was a demonstration of unit and system 
operability with and without the interstage separator. Other tests 
pertormed in the run include ground catalyst addition to the coal 
slurry, a reactor low pressure test, and a reactor temperature sever- 
ity test. Run 253 began on March 7, 1987 and continued through 
July 8, 1987. During this period 431.6 MF tons of Illinois No. 6 
were fed in 2162 hours of operation. 4 refs., 51 figs., 19 tabs. 


29611 (DOE/PC/50041-113) The Wilsonville Advanced Coal 
Liquetaction Research and Development Facility, Wilsonville, 
Alabama: Run 255 with Martin Lake Texas Lignite: Technical 
progress report. Southern Electric International, Wilsonville, AL 
(United States): Southern Co. Services, Inc., Birmingham, AL 
(United States). May 1991. 164p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-82PC50041. Order 
Number DE91016583. Source: OSTI; NTIS; GPO Dep. 

This report presents the operating results for Run 255 at the Ad- 
vanced Coal Liquefaction Research and Development Facility in 
Wilsonville, Alabama. This run operated in the Close Coupled Inte- 
grated Two-Stage Liquefaction mode (CC-ITSL) using Martin Lake 
Texas lignite. The purpose of this run was to demonstrate unit and 
system operability with Martin Lake lignite. Run 255 began on 20 
March 1988 and continued through 9 June 1988. During this pe- 
riod, 204.4 MF tons of Martin Lake Texas lignite were fed in 1865.5 
hours of operation. 70 figs., 21 tabs. 


29612 (DOE/PC/50041-114) The Wilsonville Advanced Coal 
Liquetaction Research and Development Facility, Wilsonville, 
Alabama: Run 256 with Ohio No. 6 coals: Technical progress 
report. Southern Electric International, Wilsonville, AL (United 
States); Southern Co. Services, Inc., Birmingham, AL (United 
States). May 1991. 98p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-82PC50041. Order Number 
DE91016581. Source: OSTI; NTIS; GPO Dep. 

This report presents the results from Run 256 at the Advanced 
Coal Liquetaction R & D Facility in Wilsonville, Alabama. This run 
operated in the Close-Coupled Integrated Two-Stage Liquefaction 
(CC-ITSL) catalytic-catalytic mode processing Ohio No. 6 coals. 
Test were conducted using Shell 324 catalyst (unimodal pore struc- 
ture) and Shell 317 catalyst (bimodal pore structure). The effects of 
first stage reactor temperature, space velocity, recycle process sol- 
vent composition, and coal type were also investigated. Overall 
TSL process performance results are compared with the results 
from Run 254 in which Ohio No. 6 coal was used with Shell 317 
catalyst. Run 256 began on 2 August 1988 and continued through 
20 October 1988. 262 MF tons of Ohio No. 6 coals were fed in 
1534 hours of operation. 24 figs., 15 tabs. 


29613 (DOE/PC/50041-130) Advanced Coal Liquefaction 
Research and Development Facility, Wilsonville, Alabama: 
Run 258 with subbituminous coal: Technical progress report. 
Southern Electric International, Wilsonville, AL (United States); 
Southern Co. Services, Inc., Birmingham, AL (United States). May 
1991. 290p. Sponsored by USDOE, Washington, DC (United 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


States). DOE Contract AC22-82PC50041. 
DE91016582. Source: OSTi: NTIS: GPO Dep 

This report presents the results from Run 258 at the Advanced 
Coal Liquefaction Pilot Plant at the Clean Coal Research Center, 
Wilsonville. Alabama. The run began on May 19. 1989 and contin- 
ued through November 8, 1989. operating in the Close-Coupied 
Integrated Two-Stage Liquefaction (CC-ITSL) thermalcatalytic 
mode processing subbituminous coal. Both reactors were operated 
at half-volume. Coals from two different mines were processed in 
this run — a Spring Creek mine (Anderson-Dietz seam in Montana) 
and a Black Thunder mine (Wyodak Anderson seam in Wyoming) 
— to determine the preferable coal for future subbituminous coal liq- 
uefaction processing. (Tests were conducted to investigate the 
eftects on coal conversion of increasing the iron oxide concentra- 
tion in the coal feed slurry and to study the effects of increasing 
the coal feed rate and the first stage thermal temperature while 
maintaining equivalent thermal reaction severities). The effects of 
space velocity, recycle process solvent composition. first and sec- 
ond stage reactor temperatures, and coal feed rate were also 
investigated. An aged catalyst from a previous Wilsonville run was 
charged to the second stage reactor to eliminate run time used to 
age catalyst to equilibrium age. Catalyst replacement started at the 
beginning of the run and continued until October 11, 1989. At that 
time, the aged catalyst was removed from the reactor and was re- 
placed with fresh presulfided catalyst to determine a deactivation 
rate with Black Thunder coal. Batch deactivation continued until the 
catalyst reached an age equivalent to the desired replacement 
rate, after which replacement resumed. 96 figs., 27 tabs. 


Order Number 


29614 (DOE/PC/50041-144) Advanced Coal Liquefaction 
Research and Development Facility, Wilsonville, Alabama: 
Run 259 with Pittsburgh No. 8 (Ireland Mine) coal: Technical 
progress report. Southern Electric International, Wilsonville, AL 
(United States); Southern Co. Services, Inc., Birmingham, AL 
(United States). May 1991. 246p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-82PC50041. Order 
Number DE91016580. Source: OSTI; NTIS; GPO Dep. 

This report presents the results from Run 259 at the Advanced 
Coal Liquefaction R & D Facility in Wilsonville, Alabama. This run 
began on January 18, 1990 and continued through June 9, 1990, 
operating in the Close-Coupled Integrated Two-Stage Liquefaction 
(CC-ITSL) catalytic/catalytic mode processing Pittsburgh No. 8 Ire- 
land Mine bituminous coal. Tests were conducted to investigate the 
maximum distillate yield with an additionally cleaned low-ash coal 
(4-5 wt % ash) using Shell 324 catalyst in both reactors. Steady- 
state operation was performed with catalyst replacement. The effect 
of increased gas oil recycle was studied to improve the distillate 
product quality. Several parametric studies were also conducted to 
achieve the “all-distillate” product slate by varying coal space ve- 
locity, reaction temperature and slurry composition. In addition, a 
normally washed “standard” level high-ash coal (14-15 wt % ash) 
was tested to obtain the process performance data for comparison 
to the additionally cleaned low-ash coal (4-5 wt % ash). A test to 
define Ireland coal reactivity relative to Illinois No. 6 coal was per- 
formed at the beginning of the run to provide a basis for the choice 
of reactor volume to match coal reactivity. 103 figs., 35 tabs. 


29615 (DOE/PC/799828-T12) Solid superacids as coal lique- 
faction catalysts: Final report, September 1987—December 
1990. Tierney, J.W.; Wender, |. Pittsburgh Univ., PA (United 
States). Dept. of Chemical and Petroleum Engineering. [1990]. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-87PC79928. Order Number DE91014177. Source: 
OSTI; NTIS; GPO Dep. 

The results of a three-year project to investigate the use of cer- 
tain solid superacids as catalysts for direct coal liquefaction are 
reported. Sulfated iron, tin, and zirconium oxides were studied. 
Preparation and characterization of these materials are described. 
The particle sizes of the sulfated oxides were measured and found 
to be significantly smaller than those of the unsulfated oxides. The 
acidity, as measured by pyridine adsorption and FTIR show that 
they behave as very strong acids at low temperatures (less than 
200°C) and at higher temperatures are converted to active sulfides 
with sizes of 10 to 20 nanometers. The sulfated iron and tin oxides 
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when used as catalysts for liquefaction of an Illinois No. 6 coal pro- 
duced higher conversions of coal and higher yields of oils than the 
unsulfated oxides. The increased effectiveness is probably due pri- 
marily to the decreased particle size. but acidity may play a role 
during the first stages of liquefaction The sulfated zirconium oxide, 
when doped with small amounts of platinum were found to highly 
effective for hydrocracking and hydroisomerization of normal alka- 
nes at low temperatures. 34 refs., 13 figs.. 3 tabs. 


29616 (DOE/PC,79932-T1) Calorimetric titration analysis of 
coal-derived liquids: Determination of coal liquid compounds. 
Matheson, J.D. Brigham Young Univ., Provo, UT (United States) 
Dept. of Chemistry. Apr 1991. 288p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract FG22-87PC79932. 
Order Number DE91018257. Source: OSTI: NTIS: GPO Dep 

A combined extraction and calorimetric titration method for deter- 
mining coal liquid compounds is described. Coal liquids are 
extracted in the presence of a mixed solvent consisting of 60 per- 
cent methanol/40 percent H20 (v/v), to which either HCl or NaOH 
is added. Compound classes are identified by reaction in the 
calorimeter from their characteristic heats of proton ionization and 
equilibrium constants (pK, values). Compounds identified in the 
mixed solvent extracts have included both acids (phenols and car- 
boxylic acids) and bases (pyridines. anilines, and alkylamines). 
Results from extraction work done on a mid-boiling 750°F 
Wilsonville hydrocracker product (T102T8) have shown that only 
about 30 percent of total basic nitrogen is extracted. while about 
80 percent of total phenols and carboxylic acids are extracted. 
Similar work on ten 50°F distillates from a Wilsonville hydrotreater 
product (T1050H) shows nearly identical results for phenols and 
carboxylic acids (e.g., 80 percent of acids), while up to 80 percent 
of the basic nitrogen was extracted. Differences in the fraction of 
basic nitrogen extracted from the two liquefaction products reflect 
differences in the basic nitrogen content in low-boiling (below 
700°F) distillates. Nitrogen and oxygen compounds not extracted 
are those in high-boiling {above 700°F) distillates that are too 
hydrophobic to transfer to the mixed solvent phase. This hydropho- 
bicity is attributed to such factors as molecular weight and/or 
complexation in the organic phase. 102 rets., 37 figs., 28 tabs. 


29617 (DOE/PC/80502-T18) Interactive chemistry of coal- 
petroleum processing: Final report. Curtis, C.W. Auburn Univ., 
AL (United States). Dept. of Chemical Engineering. [1989]. 1S2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-85PC80502. Order Number DE91016531. Source: 
OSTI; NTIS: GPO Dep. 

The purpose of this study was to investigate the interactive 
chemistry of coal and petroleum in both thermal and catalytic co- 
processing. In addition, the catalytic behavior of organometallic 
molybdenum, nickel and vanadium in model and actual coprocess- 
ing reactions was also examined. The catalytic species of 
molybdenum, nickel and vanadium were generated in situ from 
their organometallic precursors during the hydrogenation reactions. 
The possible active species of each metal were molybdenum 
sulfide, vanadium sulfide and nickel. Only the composition and sur- 
face properties of molybdenum catalyst were characterized in this 
study. Molybdenum species generated in situ from molybdenum 
naphthenate and excess sulfur was found to be a poorly ordered 
rhombohedral MoS, with a high surface area. The activity and se- 
lectivity of each catalyst species for hydrogenation, hydrogenolysis 
and heteroatom removal involved in coprocessing were evaluated 
using model systems representing some organic constituents in 
coal and petroleum residuum. Hydrogenation reaction pathways of 
aromatics, hydroaromatics and heteroatomic compounds catalyzed 
by each catalyst species were studied. The effect of reactants on 
the activity of each catalyst was evaluated. The catalytic activity of 
these metal species was also evaluated in actual coprocessing 
with Illinois No. 6 coal and Khafji or Maya residuum. 95 refs., 16 
figs., 49 tabs. 


29618 


(DOE/PC/88812-T8) Process and analytical studies 
of enhanced low severity co-processing using selective coal 
pretreatment: Quarterly technical progress report, December 
1990—February 1991. Baldwin, R.M.; Gaur, S.; Miller, R.L. Col- 
orado School of Mines, Golden, CO (United States). Dept. of 
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Chemical Engineering and Petroleum Refining. [1991]. 15p. Spon- 
sored by USDOE. Washington. DC (United States). DOE Contract 
AC22-88PC88812. Order Number DE91016601. Source: OSTI; 
NTIS: GPO Dep. 

This report describes progress on research during the ninth 
quarter of this contract dealing with applications of coal 
pretreatment techniques in coaloil co-processing and direct hy- 
droliquefaction. The objectives of the project are to investigate 
various coal pretreatment techniques and to determine the effect of 
these pretreatment procedures on the reactivity of the coal. 
Reactivity enhancement will be evaluated under both direct hy- 
droliquetaction and co-processing conditions. Coal conversion 
utilizing low rank coals and low severity conditions (reaction tem- 
peratures generally less than 350°C) is the primary focus of the 
liquetaction experiments. as it is expected that the effect of pre- 
treatment conditions and the attendant reactivity enhancement will 
be greatest for these coals and at these conditions. This document 
presents a summary of results for the first set of a series of runs 
intended to simulate operation of a two-stage integrated liquefac- 
tion reactor train. These studies were designed to investigate the 
effect of the severity of the first stage liquefaction process on the 
required severity and resulting yields from the second stage. Pro- 
cess conditions were varied between thermal and catalytic for both 
stages, and from temperatures of 350 to 400°C at a nominal resi- 
dence time of 30 minutes. These data will provide background 
information that will be useful in comparing the effect of mild chem- 
ical pretreatment on the yield (quantity) and quality of distillate from 
the simulated two-stage reaction scheme. 6 refs., 4 figs., 2 tabs. 


29619 (DOE/PC/88818-8) Two-stage, close coupled cat- 
alytic liquetaction of coal: Eighth quarterly report, 1 July 
1990-30 September 1990. Comolli, A.G.; Johanson, E.S.; Pan- 
velker, S.V.; Popper, G.A. Hydrocarbon Research, Inc., Princeton, 
NJ (United States). Jan 1991. 33p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract AC22-88PC88818. 
Order Number DE91018336. Source: OSTI; NTIS; GPO Dep. 

The overall purpose of this Two-Stage, Close-Coupled Catalytic 
Coal Liquefaction program is to achieve higher yields of better 
quality transportation and turbine fuels and to lower the capital and 
production costs in order to make the products from direct coal liq- 
uefaction competitive with other fossil fuel products. The quarterly 
report covers work on process modelling, bench-scale Illinois #6 
and New Mexico coals experimentation, technology assessment 
and scheduling. 3 figs., 16 tabs. 


29620 (DOE/PC/88818-9) Two-stage, close coupled cat- 
alytic liquefaction of coal: Ninth quarterly report, October 1, 
1990-—December 31, 1990. Comolli, A.G.; Johanson, E.S.; Pan- 
velker, S.V.; Popper, G.A. Hydrocarbon Research, Inc., Princeton, 
NJ (United States). Mar 1991. 43p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC88818. 
Order Number DE91018337. Source: OSTI: NTIS; GPO Dep. 

This quarterly report covers activities of the Two-Stage, Close- 
Coupled Catalytic Liquefaction of Coal program during the period 
October 1—December 31, 1990, at Hydrocarbon Research, Inc., in 
Lawrenceville and Princeton, New Jersey. This DOE contract pe- 
riod is from October 1, 1988 to September 30, 1991. The overall 
purpose of the program is to achieve higher yields of better quality 
transportation and turbine fuels and to lower the capital and 
production costs in order to make the products from direct coal liq- 
uefaction competitive with other fossil fuel products. The quarterly 
report covers work on microautociave testing, process modelling, 
bench-scale Illinois No. 6 and New Mexico coals experimentation, 
technology assessment and scheduling. 7 figs,. 25 tabs. 


29621 (DOE/PC/8891S-T5) Bioprocessing of lignite coals 
using reductive microorganisms: Progress report No. 5, Octo- 
ber 1, 1990—June 15, 1991. Crawford, D.L. Idaho Univ., Moscow, 
ID (United States). Dept. of Bacteriology and Biochemistry. [1991]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-88PC88919. Order Number DE91016792. Source: 
OSTI; NTIS; GPO Dep. 

Research continued on bioprocessing of lignite. This quarter re- 
sults are as follows: Pseudomonas strain DLC-62 produces an 
extracellular enzyme activity which depolymerizes a water soluble 
lignite coal polymer at acidic pH’s. The lignite depolymerase acts in 





a nonoxidative fashion, presumably hydrolytically. In the present 
work we find that the enzymes present in active extracellular 
culture filtrates of DLC-62 are composed almost exclusively of mul- 
tiple esterases and peroxidases. One of the esterase isoforms was 
synthesized constitutively, while others were induced, albeit vari- 
ably, by coal. The two peroxidase isoforms were constitutively 
expressed. In liquid medium, both activities were maximally ex- 
pressed approximately 36-48 hours after entry of cells into 
stationary phase. Partially purified esterases, from periplasmic, cy- 
toplasmic, and membrane fractions of the cells, were incubated 
with coal polymer. Under these conditions, they exhibited no de- 
polymerizing activity. However, crude ultra-filtered culture filtrates 
containing both esterases and peroxidases were active. In the lat- 
ter case, however, coal depolymerizing activity was independent of 
extraneously added H2O.. This finding was extended to culture 
filtrates of the actinomycete Streptomyces viridosporus T7A. Con- 
centrated culture filtrates from strain T7A also contained esterases 
and peroxidases, and they depolymerized coal. The esterases of 
strain DLC-62 have been partially purified by Fast Protein Liquid 
Chromatography (FPLC) and are currently being further character- 
ized. 13 refs., 10 figs, 1 tab. 


29622 (DOE/PC/88935—10) Inhibition of retrogressive reac- 
tions in coal/petroleum co-processing: Quarterly technical 
progress report, December 1, 1990-February 28, 1991. 
Schobert, H.H.; Tomic, J.; Eser, S. Pennsylvania State Univ., 
University Park, PA (United States). Coll. of Earth and Mineral Sci- 
ences. Apr 1991. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-88PC88935. Order Number 
DE91016840. Source: OSTI; NTIS; GPO Dep. 

The overal! objective of this project is to develop a fundamental 
understanding of the reactions occuring at the onset of coke forma- 
tion during the coprocessing of coals with petroleum residua. The 
specific objectives include examination of the chemical compo- 
nents, or groups of components, in coals and petroleum feedstocks 
to quantify and rank the effects of these components in retarding 
coke formation. The work involved bench scale reactions in mi- 
croautoclaves, supplemented by studies of the carbonaceous 
residues by optical microscopy, diffuse reflectance Fourier trans- 
form infrared spectroscopy and °C nuclear magnetic resonance 
spectrometry. The focus of the work during this reporting period 
was characterization of the carbonaceous residue resulting from 
the reactions of the coals with the model compounds. Polarized- 
light optical microscopy was used to examine the texture of the 
tetrahydrofuran (THF) insolubles. The resid feedstocks were ana- 
lyzed by 'H nuclear magnetic resonance spectroscopy ('H NMR). 
Microautoclave coprocessing reactions involving different pairs of 
resids and project coals are continually being conducted. In addi- 
tion to the 30 minute reaction time, reactions at 15, 45, and 60 
minutes are being conducted. These will be used to evaluate the 
kinetic parameters of the reactions. 4 refs., 20 figs., 2 tabs. 


29623 (DOE/PC/88942—11) Novel supports for coal lique- 
faction catalysts: Quarteriy report No. 11, March 1, 1991—May 
31, 1991. Haynes, H.W. Jr. Wyoming Univ., Laramie, WY (United 
States). Dept. of Chemical Engineering. 6 Jun 1991. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-88PC88942. Order Number DE91016573. Source: OSTI; 
NTIS; GPO Dep. 

Further scrutiny of the hydrotreating results discussed in the 
previous quarterly report has explained the discrepancy in the hy- 
drogenation kinetics analysis. Based on a correlation of hydrogen 
content with specific gravity, it appears that a bias exists in the two 
sets of analytical data. This bias is just sufficient to explain the dif- 
ference in the observed kinetics. The unit has been modified to 
allow the introduction of coal paste, and three “shakedown” runs 
have been completed. The longest lasted for over four days of op- 
eration with coal feed. Most components of the unit performed well. 
In particular no problems were experienced with feeding the coal 
paste. Material balances were good. However, plugging problems 
were experienced when the solvent:coal ratio was reduced to 2:1. 
The reactor inlet is currently undergoing modification to hopefully 
eliminate this problem. 9 refs., 3 figs., 4 tabs. 


29624 (DOE/PC/89760-T5) A novel approach to highly dis- 
persing catalytic materials in coal for gasification: Seventh 
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quarterly report, April 1, 1991-June 30, 1991. Abotsi, G.M.K.; 
Bota, K.B. Clark Atlanta Univ., GA (United States). Research Cen- 
ter for Science and Technology. [1991]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89760. 
Order Number DE91018064. Source: OSTI; NTIS; GPO Dep. 

This project seeks to develop a technique, based on coal 
surface properties, for highly dispersing catalysts in coal for gasifi- 
cation and to investigate the potential of using potassium 
carbonate and calcium acetate mixtures as catalyst for coal gasifi- 
cation. The lower cost and high catalytic activity of the latter 
compound will produce economic benefits by reducing the amount 
of KeCO3 required for high coal char reactivities. The effects of cal- 
cium impregnation conditions: (pH and coal surface charge) on the 
reactivities, in carbon dioxide, of chars derived from samples of 
three coals have been determined. impregnation of the acid- 
leached coal with calcium from strongly acidic solutions reduced or 
inhibited char reactivity compared to the unloaded coal, while cata- 
lyst loading at pH 6 or pH 10 significantly increased gasification 
activities. However, for all the coals, higher carbon burn-off rates 
were obtained for the coals loaded at pH 6, although coals loaded 
at pH 10 have higher calcium contents. The reduced reactivity at 
the higher catalyst loading is attributed to pore blockage by cal- 
cium, thus reducing CO, accessibility, and to reduced catalyst 
dispersing induced by sintering. 5 refs., 4 figs., 1 tab. 


29625 (DOE/PC/89762-T10) NQR-NMR studies of higher al- 
cohol synthesis Cu-Co catalysts: Quarterly technical progress 
report, March 15—June 15, 1991. Grambling State Univ., LA 
(United States). 15 Jul 1991. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-89PC89762. 
Order Number DE91018059. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the project is to examine the relations 
between the catalytic and magnetic properties of the copper-cobalt 
higher alcoho! synthesis catalysts. We have undertaken to investi- 
gate the magnetic character by studying the Nuclear Quadrupole 
resonance of copper and (Zerofield) Nuclear Magnetic Resonance 
of cobalt in copper cobalt catalysts. 11 refs., 3 figs., 4 tabs. 


29626 (DOE/PC/89770-T2) Preconversion catalytic deoxy- 
genation of phenolic functional groups: Quarterly technical 
progress report, January 1, 1991—March 31, 1991. Kubiak, C.P. 
Purdue Univ., Lafayette, IN (United States). Dept. of Chemistry. 
[1991]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89770. Order Number 
DE91018089. Source: OSTI; NTIS; GPO Dep. 

The deoxygenation of phenols is a conceptually simple, but un- 
usually difficult chemical transformation to achieve. The phenolic 
C-O bond energy of 103 kcal/mol is an strong as a benzene C-H 
bond and over 10 kcal/mol stronger than the C-O bonds of 
methanol and ethanol. The consequence of this is that the hydro- 
genation/deoxygenation methods in current use require severe 
conditions and give low selectivities. The ongoing research 
described herein is based on the uprecedented, but thermodynami- 
cally promising, use of carbon monoxide as the oxygen atom 
acceptor for the catalytic deoxygenation of phenols. Catalytic activi- 
ties of Ir(triphos)OAr and [lr(triphos)7*-codjCl are described. 25 
refs., 3 figs. 


29627 (DOE/PC/89772-T4) Applications of micellar enzy- 
mology to clean coal technology: Seventh quarterly report. 
Walsh, C.T. Boston Univ., MA (United States). School of Medicine. 
31 Jul 1991. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89772. Order Number 
DE91018066. Source: OSTI; NTIS; GPO Dep. 

Full implementation of coal fuel sources will require more effec- 
tive methods of providing “clean coal” as a fuel source. Methods 
must be developed to reduce the sulfur content of coal which sig- 
nificantly contributes to environmental pollution. This project is 
designed to develop methods for precombustion coal remediation 
by implementing recent advantages in enzyme biochemistry. The 
novel approach of this study is incorporation of hydrophilic oxida- 
tive enzymes in reverse micelles in an organic solvent. Enzymes 
from commercial sources or microbial extracts are being investi- 
gated for their capacity to remove organic sulfur coal by oxidation 
of the sulfur groups, splitting of C-S bonds and loss of sulfur as 
sulfuric acid. Dibenzothiophene (DBT) and ethyiphenyisulfide (EPS) 
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are servings as models of organic sulfur-containing components of 
coal in initial studies. A goal of this project is to define a reverse 
micelle system that optimizes the catalytic activity of enzymes to- 
ward desulfurization of model compounds and ultimately coal 
samples. Among the variables which will be examined are the sur- 
factant, the solvent, the water:surfactant ratio and the pH and ionic 
strength of the aqueous phase. 9 refs., 2 figs., 8 tabs. 


29628 (DOE/PC/89781-—7) A novel coal feeder for produc 
tion of low sulfur fuel: Quarterly technical process report, 
April 1, 1991—July 1, 1991. Khang, S.J.; Lin, L. Cincinnati Univ., 
OH (United States). Dept. of Chemical Engineering. [1991]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89781. Order Number DE91018332. Source: 
OSTI; NTIS; GPO Dep. 

A dual-screw feeder was designed for desulfurization of coal. 
This reactor contains two screw tubes which are the heart parts, 
the inner tube acting as a coal pyrolizer and the outer tube acting 
as a desulfurizer with hot calcined lime pellets or other renewable 
sorbent pellets. The objective of this project is to study the feasibil- 
ity of an advanced concept of desulfurization in this coal feeder. In 
this quarter, the following tasks have been performed: (1) Deter- 
mine the pyrolysis product and the sulfur distribution in char, tar 
and gas based on more experimental data; (2) study the 
devolatilization and the desulfurization kinetics, obtain the basic ki- 
netic parameters; (3) study the sulfur removal efficiency of lime 
peliets fed into the outer tube of the dual-feeder reactor. Some 
preliminary conclusions have been obtained: (1) Under the experi- 
mental condition, the devolatilization process, as well as the 
desulfurization process, can be simulated by a first-order reaction 
model. (2) The desulfurization rate increases quickly with tempera- 
ture. (3) The activation energies for devolatilization and 
desulfurization are approximately 14,090 cal/mol and 5389 cal/mol 
respectively. (4) The H2S concentration in gas after reacted with 
lime pellets is below the detection limit of our gas chromatograph, 
which demonstrated the very high sulfur removal efficiency of CaO 
pellets in this dual-feeder reactor. 8 figs., 7 tabs. 


29629 (DOE/PC/89788-T4) Novel process for deploymer- 
ization of coal to Co-C, hydrocarbons: Progress report No. 6, 
December 1, 1990—February 28, 1991. Wiser, W.H.; Oblad, A.G. 
Utah Univ., Salt Lake City, UT (United States). Dept. of Fuels Engi- 
neering. Mar 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89788. Order Number 
DE91018487. Source: OSTI; NTIS; GPO Dep. 

An envelope of parameter values has been experimentally identi- 
fied in our laboratory, heretofore unexplored, for the catalytic 
depolymerization of coal which leads to yields of C2-C, hydrocar- 
bons in excess of 50 weight percent of the coal, in a direct, single 
stage process under mild conditions. The chemistry observed is 
fundamentally different from all previous coal conversion processes 
reported in the literature, requiring a reactor system embodying 
several new features never incorporated into a coal reactor system. 
The recycle liquid solvent will be characterized, and is expected to 
constitute a super-critical phase under conditions of temperature 
and pressure imposed by the chemistry of the system. Using a 
special reactor incorporating windows for visual observation, the 
operation of a catalyst bed fluidized by super-critical, coal-derived 
fluids will be examined. The capability of such a super-critical, 
coal-derived fluid to control agglomerization of a strongly caking 
coal, in the catalyst bed, will be evaluated, and satisfactory control 
developed. Solvent upgrading of the recycled liquids will be applied 
as many be required. Finally, a continuous reactor system will be 
designed, constructed and operated, based upon the information 
obtained from the experiments identified herein, as well as from a 
companion research project, coupled with our extensive experience 
and knowledge with related systems, as well as information to be 
found in the current literature. 3 figs. 


29630 (DOE/PC/89878-T4) Fundamental studies of water 
pretreatment of coal: Sixth quarterly report, January 1, 1991— 
March 31, 1991. Serio, M.A.; Solomon, P.R.; Kroo, E.; Charpenay, 
S.; Bassilakis, R. Advanced Fuel Research, Inc., East Hartford, CT 
(United States). [1991]. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89PC89878. Order Num- 
ber DE91018061. Source: OSTI; NTIS; GPO Dep. 
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The goals of this project are to gain understanding of the chem- 
istry of water or steam coal pretreatments and to assess the 
importance of such pretreatments on subsequent coal liquefaction. 
For the achievement of these goals, coals, modified coals and 
model-polymers will be treated with water or steam. This study will 
include three coals, five modifications, three polymers and two poly- 
mer modifications (e.g. acid chlorides, amides). Experiments will be 
performed to investigate both conventional steam pretreatment and 
the possibility of using the CO/H2O system of Ross and coworkers 
as a pretreatment method. The main experimental variables will be 
sample type and temperature. Detailed characterization of the gas, 
liquid and solid products from the pretreatment stage will be done. 
Selected residues will also be evaluated by a standard liquefaction 
test. Analysis of the raw coals and pretreatment samples will be 
performed to study changes in the crosslinking, donatable hydro- 
gen, heteroatom composition, evolved gases, functional group 
composition, extraction yields, molecular weight distributions, etc. 
Standard tubing bomb liquefaction tests will be used to determine 
the effect of pretreatment on coal reactivity toward coal liquefaction. 
A previously developed model for coal liquefaction, the FG-DVC 
liquefaction model, will be used (after appropriate modifications) to 
model the physics and chemistry of water pretreatment. 3 refs. 


29631 (DOE/PC/89880-T2) Hydrothermal pretreatment of 
coal: Final report. Loo, B.; Ross, D.S. SRI International, Menlo 
Park, CA (United States). 2 Jul 1991. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89880. 
Order Number DE91018056. Source: OSTI; NTIS; GPO Dep. 

We have studied the effects of hydrothermal treatment liquid wa- 
ter at elevated temperatures on Wyodak coal. The runs were 
carried out for 30 min and 5 hr, and we found that little change 
took place in the coal at 150° and 250°C. However, at 350°C the 
coal was changed substantially. Water promoted hydrolysis of the 
ether linkages in the coal matrix, releasing phenolic and other com- 
ponents. In control runs in which the water was replaced by 
undecane (n-C,;Ho4), the phenolic components were not released, 
and in the extended (5-hr) treatment the product coal was essen- 
tially a char. Water also promoted the evolution of a tar, which was 
not seen in the undecane control run or in controls in which the 
coal was simply heated under nitrogen. Water did not affect the 
thermal loss of oxygen in the 30-min runs, which demonstrates that 
initial thermal oxygen loss yielding water is irreversible. However, 
the water-treatment in the 5-hr runs brought about additional O 
loss, presumably because of extensive hydrolytic elimination of 
phenolics and dihydroxybenzenes. The results are consistent with 
a scheme in which water assists in the removal of potential con- 
densation promoters such as the dihydroxybenzenes but the 
alkane medium, on the other hand, acts as an antisolvent, sup- 
pressing the diffusion of thermally generated fragments, which 
become irreversibly reincorporated in the matrix. 30 refs., 2 tabs. 


29632 (DOE/PC/89883-18) Coal liquefaction process 
streams characterization and evaluation: Analytical needs as- 
sessment topical report. Brandes, S.D.; Robbins, G.A.; Winschel, 
R.A.; Burke, F.P. Consolidation Coal Co., Library, PA (United 
States). Research and Development Dept. Mar 1991. 101p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-89PC89883. Order Number DE91016572. Source: OSTI; 
NTIS; GPO Dep. 

An assessment was made of the present status of analytical 
methodology associated with direct coal liquefaction technology. 
Sources of information cited in this document include process de- 
velopers and analytical chemists. A major conclusion reached in 
this document is that the bridge between these two groups needs 
to be strengthened. Recommendations are made for the advance- 
ment of direct coal liquefaction technology through the application 
of analytical methodologies which may not be necessarily new, but 
are novel in their application to coal and coal-derived materials. 
Specific avenues of research are enumerated. 70 refs. 


29633 
desulfurization: Quarterly technical progress report, April 
1,-June 30, 1991. Young, K.D.; Gallagher, J.R. North Dakota 
Univ., Grand Forks, ND (United States). Dept. of Microbiology and 
Immunology. 18 Jul 1991. 9p. Sponsored by USDOE, Washington, 


(DOE/PC/89901-T5) Molecular biology of coal bio- 





DC (United States). DOE Contract AC22-89PC89901. Order Num- 
ber DE91018159. Source: OSTI; NTIS; GPO Dep. 

The aim of this project is to use the techniques of molecular ge- 
netics to identify, clone, sequence, and enhance the expression of 
proteins which remove sulfur covalently bound to coal. The cloned 
dox genes from strain C18 were more fully characterized. Another 
gene, doxG, is almost identical with the nahC gene, also involved 
in the naphthalene pathway. These results lead us to believe that 
dibenzothiophene (DBT) is degraded by the oxidative route along 
the naphthalene degradative pathway. At least one other gene, 
doxl, is implicated in the formation of the unidentified fluorescent 
product from DBT. The Rhodococcus rhodochrous isolate IGTS8 
was mutated to produce a variant (strain UV1) that was negative 
for DBT utilization. This mutant was exposed to further rounds of 
UV mutagenesis and was used as the host for attempts to intro- 
duce various plasmid DNAs. Two plasmids could be introduced into 
UV1: pRF29 and pLAFRS. A cosmid library of IGTS8 DNA was 
constructed in pLAFRS5 and was electroporated into UV1. Of over 
2000 colonies tested three bulk batches, one flask of about 600 
clones produced a fluorescent product from DBT. These are being 
screened to determine if one of these represents a clone that com- 
plements the DBT negative phenotype of the UV1 mutant. We 
obtained chloramphenicol resistant Thiobacillus ferrooxidans after 
electroporation but these transformants contained no plasmid or 
transposon sequences, so that insertion of DNA into T. ferrooxi- 
dans had not occurred. 


29634 (DOE/PC/90004—-T1) Magnetic resonance instrumen- 
tation methods for coal liquefaction program: Final report. 
King, J.D. Southwest Research Inst., San Antonio, TX (United 
States). Instrumentation and Space Research Div. 30 Sep 1990. 
58p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-86PC90004. Order Number DE91018367. Source: 
OSTI; NTIS; GPO Dep. 

The potential of instrumentation based on the use of magnetic 
resonance (MR) methods for the continuous, on-line measurement 
of critical parameters of coal liquefaction process materials has 
been investigated under the present contract. The initial goals of 
the contract were to conduct a three phase program to identify one 
or more critical parameters in the coal liquefaction process that 
could be measured on-stream using magnetic resonance tech- 
niques and to develop and evaluate an MR sensor and associated 
instrumentation for this application. The following were believed to 
be potential applications of the magnetic resonance method and 
were to be evaluated as part of the program effort: (1) Solvent 
quality monitor; (2) Solid phase composition monitor; (3) As- 
phaltenes and/or preasphaltenes content monitor; (4) H2 and H2O 
monitor; (Note: CO2 was also listed in this category but measure- 
ment was not feasible); (5) Viscosity monitor for fluids; (Viscosity of 
multi-phase material was expected to pose a problem); and, (6) In- 
struments that would potentially increase present instrument utility 
— such as the measurement of flow, distribution, coking and solids 
deposits and possibly other parameters. 27 figs., 10 tabs. 


29635 (DOE/PC/90005-T37) Liquid phase methanol! La- 
Porte process development unit: Modification, operation, and 
support studies: Task 3.2, CO, effects on methanol productiv- 
ity in the LPMEOH process. Air Products and Chemicals, Inc., 
Allentown, PA (United States); Chem Systems, Inc., Tarrytown, NY 
(United States). 5 Oct 1990. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-87PC90005. Order 
Number DE91010678. Source: OSTI; NTIS; GPO Dep. 

In April 1987, Air Products and Chemicals, Inc. started the third 
and final contract to develop the Liquid Phase Methanol (LP- 
MEOH") process. In support of this contract, the effect of CO. 
concentration on the CH3OH production rate was investigated us- 
ing a lab-scale autoclave reactor. The feed CO2 concentration was 
varied by using feed gases which simulated the composition of 
Texaco gasifier-derived synthesis gas after addition or removal of 
COz. In addition, since H2O and CO are readily shifted in-situ to 
COz and He, steam addition was also investigated to complement 
this study. The CH3OH production rate was found to be a strong 
function of CO2 concentration at a reaction temperature of 250°C. 
It first increases with increasing feed COz level, passes through a 
maximum at 8% COz2, and than decreases with further increase in 
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feed COz up to 17%. With 8% COz in the feed, the CH2OH pro- 
duction rate at 10,000 stand. lit./kg-hr gas-hourly-space-velocity 
(GHSV) is approximately 15% higher than that for the base Texaco 
gasifier gas, suggesting that CO2 removal from Texaco gasifier gas 
is a viable means of maximizing CH3OH productivity. The effect of 
steam addition on CH3OH production rate was found to depend on 
both the feed COz level and GHSV. The feed gases with the low 
feed COz2 levels exhibited the most benefit from steam addition. 
For a particular feed CO. concentration, the benefit from steam ad- 
dition was greater at lower GHSV. 17 refs., 11 figs., 3 tabs. 


29636 (DOE/PC/90008-T8-Vol.1) Heat transfer investiga- 
tions in a slurry bubble column: Final report: Volume 1. 
Saxena, S.C.; Rao, N.S.; Vadivel, R.; Shrivastav, S.; Saxena, A.C.; 
Patel, B.B.; Thimmapuram, P.R.; Kagzi, M.Y.; Khan, |.A.; Verma, 
A.K. Illinois Univ., Chicago, IL (United States). Dept. of Chemical 
Engineering. Feb 1991. 229p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-86PC90008. Order Num- 
ber DE91016810. Source: OSTI; NTIS; GPO Dep. 

Slurry bubble columns, for use in Fischer-Tropsch synthesis, 
have been investigated. Two bubble columns (0.108 and 0.305 m 
internal diameter) were set up and experiments were conducted to 
determine gas holdup and heat transfer coefficients. These 
columns were equipped with either single heat transfer probes of 
different diameters, or bundles of five-, seven-, or thirty-seven 
tubes. the experiments were conducted for two- and three phase 
systems; employing for gas phase: air and nitrogen, liquid phase: 
water and Therminol-66, and solid phase: red iron oxide (1.02, 
1.70 and 2.38 um), glass beads (50.0, 90.0, 119.0 and 143.3 um), 
silica sand (65 um), and magnetite (28.0, 35.7, 46.0, 58.0, 69.0, 
90.5, 115.5 and 137.5 um). The column temperature was varied 
between 298-523 K, gas velocity between 0-40 cms, and solids 
concentration between 0-50 weight percent. The holdup and heat 
transfer data as a function of operating and system parameters 
were employed to assess the available correlations and semitheo- 
retical models, and to develop new correlations. Information 
concerning the design and scale-up of larger units is presented. 
Specific research work that need to be undertaken to understand 
the phenomena of heat transfer and gas holdup is outlined so that 
efficient gas conversion and catalyst usage may be accomplished 
in slurry bubble columns. 28 refs., 102 figs., 42 tabs. 


29637 (DOE/PC/90008-T8-Vol.2) Heat transter investige- 
tions in a slurry bubble column: Final report: Volume 2. 
Saxena, S.C.; Rao, N.S.; Vadivel, R.; Shrivastav, S.; Saxena, A.C.; 
Patel, B.B.; Thimmapuram, P.R.; Kagzi, M.Y.; Khan, |.A.; Verma, 
A.K. Illinois Univ., Chicago, IL (United States). Dept. of Chemical 
Engineering. Feb 1991. 166p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-86PC90008. Order Num- 
ber DE91016811. Source: OSTI; NTIS; GPO Dep. 

Slurry bubble columns, for use in Fisher-Tropsch synthesis, have 
been investigated. Two bubble columns (0.108 and 0.305 m inter- 
nal diameter) were set up and experiments were conducted to 
determine gas holijup and heat transfer coefficients. These 
columns were equipped with either single heat transfer probes of 
different diameters, or bundies of five-, seven- or thirty-seven 
tubes. The experiments were conducted for two- and three-phase 
systems; employing for gas phase: air and nitrogen, liquid phase: 
water and Therminol-66, and solid phase: red iron oxide (1.02, 
1.70 and 2.38 um), glass beads (50.0, 90.0, 119.0 and 143.3 ym), 
silica sand (65 yu), and magnetite (28.0, 35.7, 46.0, 58.0, 69.0, 
90.5, 115.5, and 137.5 um). The column temperature was varied 
between 298-523 K, gas velocity between 0-40 cm/s, and solids 
concentration between 0-50 weight percent. The holdup and heat 
transfer data as a function of operating and system parameters 
were employed to assess the available correlations and semitheo- 
retical models, and to develop new correlations. Information 
concerning the design and scale-up of larger units is presented. 
Specific research work that need to be undertaken to understand 
the phenomena of heat transfer and gas holdup is outlined so that 
efficient gas conversion and catalyst usage may be accomplished 
in slurry bubble columns. 130 rets., 177 figs., 54 tabs. 


29638 (DOE/PC/90044—2) High octane ethers from synthe- 


sis gas-derived alcohols: Technical progress report, January 
1, 1991—March 31, 1991. Klier, K.; Herman, R.G.; Bastian, R.D.; 
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DeTavernier, S. Lehigh Univ., Bethlehem, PA (United States). Apr 
1991. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90044. Order Number 
DE91016596. Source: OSTI: NTIS; GPO Dep. 

The objective of the proposed research is to synthesize high oc- 
tane ethers, primarily methyl isobuty ether (MIBE) and methyl 
tertiary butyl ether (MTBE), directly from H2/CO/COz coal-derived 
synthesis gas via alcohol mixtures that are rich in methanol and 
2-methyl-1-butanol (isobutanol). The overall scheme involves gasifi- 
cation of coal, purification and shifting of the synthesis gas, higher 
alcohol synthesis, and direct synthesis of ethers. The last stage of 
the synthesis involves direct coupling of synthesis gas-derived 
methanol and isobutano! that has been demonstrated by us to oc- 
cur over superacid catalysts to yield methyl isobutyl ether (MIBE) 
at moderate pressures and a mixture of methanol and isobutene at 
low pressures. This will be achieved by the proper choice of reac- 
tion conditions, i.e. intermediate pressures, and of inorganic acid 
catalysts that are stable at temperatures higher than 200°C, at 
which the carbonium ion reaction coupling of the two alcohols to 
MTBE is more effective than the oxonium ion or ester reaction 
coupling to MIBE. Both organic and inorganic catalysts will be in- 
vestigated. This quarter, the catalysts investigated were the Dow 
Chemical Co. fluorocarbon sulfonic acid and (FSA) resin supported 
on SiC and the DuPont Nafion-H microsaddles. 2 refs., 11 figs., 11 
tabs. 


29639 (DOE/PC/90176-T36) Bioconversion of coal-derived 
synthesis gas to liquid fuels: Technical report, March 1, 1991— 
May 31, 1991. Jain, M.K. (Michigan Biotechnology inst., Lansing, 
Mi (United States)); Grethlein, H.E.; Datta, R.; Worden, R.M. Illi- 
nois Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1991]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90176. Order Number 
DE91018300. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to develop a biological process for 
the production of liquid fuels from coal-derived synthesis gas feed- 
stocks. A two-stage, anaerobic bioconversion process is proposed, 
where in the first stage the carbon monoxide (CO) gas is 
converted to butyric and acetic acids by the CO strain of Butyribac- 
terium methylotrophicum. In the second state, these acids along 
with the hydrogen (Hz) gas are converted to butanol, ethanol, and 
acetone by an acid utilizing mutant of Clostridium acetobutylicum. 
During this third quarter, our efforts were focused on fermentation 
optimization studies for each stage of the process. Studies in- 
cluded batch fermentation to determine acid and alcohol tolerance 
of B. methylotrophicum, continuous fermentations with cell recycle 
to identify optimal conditions for production of butanol and butyrate 
by B. methylotrophicum, and optimization of pH and temperature 
for conversion of acids to alcohols by C. acetobutylicum. 5 figs., 11 
tabs. 


29640 (DOE/PC/90176-T37) Evaluation of sulfur-reducing 
microorganisms tor organic desulfurization: Quarterly techni- 
cal report, March 1, 1991—May 31, 1991. Miller, K.W. (Illinois 
State Univ., Normal, IL (United States). Dept. of Biological Sci- 
ences). Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). [1991]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-90PC90176. Order 
Number DE91018301. Source: OSTI; NTIS; GPO Dep. 

Because a substantial portion of the sulfur in Illinois coal is or- 
ganically bound sulfur, microbial desulfurization of sulfidic and 
thiophenic functionalities holds great potential for complementing 
pyritic sulfur removal. The release of HS from anaerobic systems 
such as the gut, sewage, and marine and freshwater sediments, is 
a common occurrence and the role of microorganisms in this pro- 
cess has long been recognized. The principal goals of our project 
are: to obtain anaerobic microbial cultures that produce H2S from 
compounds representative of the organosulfur functionalities in 
coal; to optimize this activity; to evaluate the effectiveness of using 
these cultures to remove organic sulfur from Illinois coal. Our 
immediate objectives for this year are the following: To obtain addi- 
tional cultures from coal mine waste and municipal sewage sludge, 
two environments previously unexplored by our laboratory; to 
continue optimizing activity in cultures that desulfurize model com- 
pounds, including identification of individual microbial species; to 
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expand coal desulfurization experiments to include additional coals; 
and, to address the recently discovered problem of sulfide sorbing 
to coal. This quarter we report on the following: (1) desulfurization 
experiments with IBC-101; (2) quantitative experiments dealing with 
dibenzyldisulfide (DBDS) degradation in mixed cultures derived 
from petroleum wastes; (3) thiophene, dibenzothiophene (DBT), 
DBT sulfone, or phenyl sulfone as substrates for pure cultures of 
sulfate-reducing bacteria. 36 refs., 1 fig. 6 tabs. 


29641 (DOE/PC/90176-T38) Combined chemical and mi- 
crobiological removal of organic sulfur trom coal: Technical 
report, March 1, 1991—May 31, 1991. Raphaelian, L.A. (institute 
of Gas Technology, Chicago, IL (United States)). Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
[1991]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90176. Order Number 
DE91018302. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to investigate techniques for chemi- 
cally converting the sulfur containing organic compounds in coal to 
compounds that can be treated microbiologically to remove the or- 
ganically bound sulfur. The goal is to achieve an economically 
feasible mild chemical oxidation of the organic sulfur in a represen- 
tative Illinois Basin coal by converting the sulfur to sulfoxides and 
sulfones; the carbon sulfur bond in the sulfoxides and sulfones 
would then be broken microbiologically and the sulfur removed 
from the coal as a sulfate. In initial studies, it was found that the 
combination treatments of sodium periodate/microbial and hydro- 
gen peroxide/microbial resulted in reductions of total sulfur or 
organic sulfur of up to 20%. 4 tabs. 


29642 (DOE/PC/90176-T39) The effect of moderate coal 
cleaning on microbial removal of organic sulfur: Technical re- 
port, March 1, 1991-May 31, 1991. Srivastava, V.J. (Institute of 
Gas Technology, Chicago, IL (United States)). Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States). [1991]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90176. Order Number DE91018303. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this project is to investigate the possibilities of 
developing an integrated physical/chemical/microbial process for 
the pre-combustion removal of sulfur from coal. Recent develop- 
ments have demonstrated that microorganisms are capable of 
specifically cleaving carbon-sulfur bonds and removing substantial 
amounts of organic sulfur from coal. However, lengthy treatment 
times are required. Moreover, the removal of organic sulfur from 
coal by micoorganisms is hampered by the fact that, as a solid 
substrate, it is difficult to bring microorganisms in contact with the 
entirety of a coal sample. This study will examine the suitability of 
physically/chemically treated coal samples for subsequent biodesul- 
furization. Physicalchemical processes primarily designed for the 
removal of pyritic sulfur may also cause substantial increases in 
the porosity and surface area of the coal which may facilitate the 
subsequent removal of organic sulfur by microorganisms. During 
the current quarter, water-soluble coal-derived hydrocarbons repre- 
sentative of the original coal were produced and the results of 
comprehensive experiments indicate that as much as 72% removal 
of organic sulfur can be achieved with brief treatment times and 
without the loss of calorific value. Biodesulfurization experiments 
performed with pre-grown IGTS8 cells and growing cultures of 
IGTS8 indicate that pre-grown cells yielded superior results as re- 
gards treatment time and retention of calorific value; however, the 
successful use of pre-grown cells is highly dependent upon the 
porosity/accessibility of the coal. Electron microscopic examination 
revealed extensive alterations of coal porosity/surface area as a 
consequence of biotreatment. 1 fig., 4 tabs. 


29643 (DOE/PC/90176-T40) Genetic engineering of sulfur- 
degrading Sulfolobus: Technical report, March 1, 1991—May 
31, 1991. Ho, N.W.Y. (Purdue Univ., Lafayette, IN (United States). 
Lab. of Renewable Resources Engineering). Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States). [1991]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90176. Order Number DE91018304. Source: 
OSTI; NTIS; GPO Dep. 

An effective microbial process would be economical for the re- 
moval or organic sulfur and the finely dispersed inorganic sulfur in 
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coal, particularly the former. However, some microoganisms may 
have the enzymes to degrade organic sulfur but themselves are 
not suitable to be cultured under the conditions best for coal desul- 
furization. On the other hand, some microorganisms can grow very 
well under the conditions most suitable for coal desulfurization but 
do not contain the enzymes most suitable for coal desulturization. 
We believe that we can adopt a new approach to solve this prob- 
lem. In this approach, a microorganism that can grow vigorously 
under the conditions most suitable for coal desulfurization will be 
chosen as the host for actively carrying out the desulfurization pro- 
cess. An effective gene cloning system is expected to be 
established for the chosen species so that heterologous and ho- 
mologous genes encoding most of the effective enzymes for coal 
desulfurization can be cloned on the highly copy-number plasmid 
or plasmid-like molecules. Species of Sulfolobus are microorgan- 
isms that can be actively cultured under the condition most 
favorable for coal desulfurization. In particular, one of the Sul- 
folobus species, S. shibatae B12, contains a double-stranded DNA 
virus which might be easily converted into a gene cloning system. 
The objective of this project is to develop an effective gene cloning 
system for some of the Sulfolobus species. During the first two 
quarters of this year, we have shown that gene cloning systems 
might be able to be established for at least two of the Sulfolobus 
species; S. acidocaldarius and S. shibatae B12. In this quarter, we 
report on: (1) The construction of potential cloning vectors for the 
transformation of both S. acidocaldarius and S. shibatae B12; (2) 
the isolation of promoters from S. Shibatae and S. acidocaldarius, 
which can also function as promoters in E. colli. 


29644 (DOE/PC/90176-T41) Ultrasound-promoted chemical 
desulturization of Illinois coals: Technical report, March 1, 
1991—May 31, 1991. Chao, S.S.; Mensinger, M.C. Institute of Gas 
Technology, Chicago, IL (United States). [1991]. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90176. Order Number DE91018305. Source: OSTI; NTIS; 
GPO Dep. 

Ultrasound can increase the rates of chemical reactions by many 
orders of magnitude at conditions much less severe than if the pro- 
cess were conducted without ultrasound. IGT proposed this work to 
promote chemical reactions that remove organic sulfur from coal 
using ultrasound at relatively mild conditions. Two model com- 
pounds (dibenzyl sulfide [DBS] and dibenzothiophene [DBT]) 
impregnated on a carbon substrate, and two coals from the Illinois 
Basin Coal Sample Program were used for this study. A number of 
agents, oxidizing chemicals and hydroperoxide precursors, were 
employed to react with organically bound sulfur in a variety of 
media. Desutturization tests were conducted in a low-intensity ultra- 
sonic bath unit and a high-intensity bench-scale ultrasonic unit. 
Results showed that DBS can be partially decomposed under 
milder conditions than those required for DBT. Hydrogen peroxide 
(H2Oz2) and tert-butyl hydroperoxide (TBPO) in acetic acid solution 
were the most effective for oxidation of DBS and DBT. Mo(CO)<, 
catalyst was effective for oxidative desulfurization of the C-DBS 
and C-DBT model coals. Ultrasonic irradiation appears to promote 
the oxidative reactions of DBS and DBT through its kinetic effect of 
transporting oxidants onto the DBS and DBT sites on the carbon 
substrate. Increasing the reactor pressure to 100 psig did not affect 
the overall DBT conversion. However, hydroperoxide precursors, 
such as tetralin and decalin (used neat) under 100 psig oxygen 
converted a small amount of DBT to DBT sulfoxide. A limited num- 
ber of tests were conducted with IBC-101 coal using H2O2 and 
TBPO in acetic acid. About 60% of the pyritic sulfur or 20% total 
sulfur was removed. 8 refs., 1 fig., 5 tabs. 


29645 (DOE/PC/90291-T3) Design of a high activity and 
selectivity alcohol catalyst: Third quarterly report, February 7, 
1991-May 7, 1991. Foley, H.C.; Mills, GA. Delaware Univ., 
Newark, DE (United States). Center for Catalytic Science and 
Technology. 2 Jul 1991. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90291. Order Num- 
ber DE91018076. Source: OSTI; NTIS; GPO Dep. 

Three sets of probe reaction studies have been defined. First, 
pursuant to minimizing the problem of undesirable secondary dehy- 
dration of MeOH by the gamma-Al,O3 support surface, we will 
conduct a series of experiments to: (1) quantify the extent of 


methanol dehydration over both the native support surface and the 
Rh/Mo supported catalyst: (2) explore the influence of the pres- 
ence of the supported metallic crystallites on the dehydration; (3) 
attempt to mitigate this undesirable process by doping the support 
surface with metal oxides which will tend to titrate the latent acidity 
inherent in the near-spinel structure of the gamma-Al,O, without 
poisoning or otherwise diminishing the activity of the active hydro- 
genation sites on the catalyst. Progress is discussed. 6 refs. 


29646 (ETDE/JP-mf—1513097) Japanese sunshine project.: 
1989 annual summary of coal liquefaction and gasification. 
volume 14. Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990 337p. (In Japanese, English). Order Number 
DE91513097. Source: OSTI; NTIS (US Sales Only). 

This report is a 1989 annual summary of coal technologies in the 
Sunshine Project. The papers are summarized on 11 large items, 
research and development of coal liquefaction technologies, 
research and development of coal gasification technologies, devel- 
opment of bituminous coal liquefaction technology, development of 
brown coal liquefaction technology, development of machinery and 
materials for plant, coal type selection studies, utilization and up- 
grading technology of coal derived products, technologies fer 
preservation of the environment, development of coal-based 
hydrogen production technology, development of technology for en- 
trained flow coal gasification combined cycle power generation, 
and international cooperation. On these large items, 7, 2, 6, 2, 2, 
1, 3, 1, 3, 6, 1 small items, 34 in total were deal with. On each 
item, objectives, wok program, summary of the previous works up 
to FY 1988, summary for FY 1989, future tasks, and research re- 
sults such as proprietary rights, technical guidance, published 
papers, oral presentations, etc. were presented. 161 figs., 71 tabs. 


29647 (ETDE/JP-mf—1513097, pp. 70-78) Basic research on 
initial stage of coal liquefaction. Nakamizo, M. (Government 
Industrial Research Institute, Kyushu, Fukuoka (Japan)). Japan In- 
dustrial Technology Association, Tokyo (Japan). Apr 1990. 337p. 
(In Japanese, English). In Japanese sunshine project.: 1989 an- 
nual summary of coal liquefaction and gasification. volume 14. 
Order Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
JAPIO.INPADOC. 

The objectives of this research are to elucidate the physical and 
chemical changes of coal slurries in the preheater of the liquefac- 
tion process of bituminous coals and to obtain fundamental data to 
establish coal treatment technology in early stages of liquefaction. 
the viscosity of coal slurries and the degree of swelling were mea- 
sured, and the coal liquefaction using petroleum solvent was carrid 
out. The change of viscosity of coal slurries was measured while 
heating and ccooling by using a concentric double cylinder vis- 
cosimeter with a heating furnac. Further, the filtrate and the 
residual coal were collected by filtrating a part of the slurry with a 
fiter attached to the viscosimeter during heating, and the effects of 
dissolution and swelling of coal particles on the viscosity of coal 
slurry were investigated. The measurement of swelling ratio of 
coals heated in HAO and the maceral analysis of them were car- 
ried out on various ranks of coals. The liquefaction of Illinois coal 
with various solvents was carried out. 7 figs., 1 tad. 


29648 (ETDE/JP-mf—1513097, pp. 29-47) Studies on cate- 
lysts for coal liquefaction and analysis of coal derived liquids. 
Takatani, H. (National Chemical Laboratory for Industry, Tsukuba 
(Japan)). Japan Industrial Technology Association, Tokyo (Japan). 
Apr 1990. 337p. (in Japanese, English). In Japanese sunshine 
project.: 1989 annual summary of coal liquefaction and gasifica- 
tion. volume 14. Order Number DE91513097. Source: OSTI; NTIS 
(US Sales Only); JAPIO. INPADOC. 

Investigation of catalysts which enable to produce liquid fuels 
from coal and establishment of analytical methods applicable to 
coal liquefaction are the objectives of this research. Perceiving es- 
pecially on the improvement of hydrogenation and its maintenance 
as catalytic function, the effects of structural behavior of active 
metal catalysts on catalytic fundamental activities (activities of hy- 
drogenation and hydrodenitrogenation) and on control properties of 
activities are studied. And the effects of oxygen-containing com- 
pounds on the change of structures of catalysts surface and on 
catalyst deactivation, and the effect of carbonate deposition on cat- 
alyst deactivation were investigated. Analytical investigation on the 
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characteristics of hetero-atoms removal and ring opening reactions 
of asphaltene formed in coal derived liquids was conducted. Devel- 
opment of new catalydts for upgrading coal liquids was performed. 
Studies on analytical methods of coal liquefaction and those on an- 
alytical methods of the characteristics of coal liquid were carried 
out. and the standardized methods of measurements for NMRspec- 
trum database were established, and their test run was finished. 11 
figs. 


29649 (ETDE/JP-mf-1513097, pp. 1-28) Basic Studies on 
the effects of coal properties on the liquefaction of coal and 
liquefaction process development. Maekawa, W. (Government 
Industrial Development Laboratory, Hokkaido, Hokkaido (Japan)). 
Japan Industrial Technology Association, Tokyo (Japan). Apr 1990. 
337p. (in Japanese, English). In Japanese sunshine project.: 1989 
annual summary of coal liquefaction and gasification. volume 14. 
Order Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
JAPIO. INPADOC. 

The objectives of this research are to elucidate the relationships 
between the chemical structure of coals and the liquefaction 
conditions on each raw coal and the rational scale-up of coal lique- 
faction reactor based on the studies using 0.1t/d bench scale plant 
and cold model reactor. Liquefaction characteristics of various 
coals were studied. Determination and separation of heteroatomic 
compounds in naphtha from different kinds of coal were examined. 
Pure water, sodium m-xylene-4-sulfonate (SXS) aqueous solution 
and acetoamide (AA) aqueous solution were used as extraction 
solvents. Phenols in aqueous phase were back-extracted with 
dichroromethane. Catalytric activities of sulfur-iron catalysts for coal 
liquefaction of Akabira coal and Yaliourn coal were investigated. 
Furthermore, in order to make upgrading of coal liquids, the re- 
forming reaction using steam was studied. 17 figs., 14 tabs. 


29650 (ETDE/JP-mf—1513097, pp. 48-69) Basic studies on 
coal liquefaction reaction, retorming and utilization of liquetac- 
tion products. Imuta, K. (National Research Institute for Pollution 
and Resources, Tsukuba (Japan)). Japan Industrial Technology As- 
sociation, Tokyo (Japan). Apr 1990. 337p. (in Japanese, English). 
In Japanese sunshine project.: 1989 annual summary of coal lig- 
uefaction and gasification. volume 14. Order Number 
DE91513097. Source: OSTI; NTIS (US Sales Only); Japan Indus- 
trial Technology Association, Tokyo, Japan. 

The purpose of this research is to provide the fundamental data 
for the selection of the optimum reaction condition on the liquefac- 
tion of each of various coals and for the upgrading of coal liquid. 
Fundamental study on the coal liquefaction, and the studies on 
hydrotreatment of coal derived liquid and utilization of products car- 
ried out. The effect of hydrogenation catalyst addition at the first 
dissolution stage with ironic catalysts was examined. The effect of 
addition of heavy fraction on coal liquefaction, coal liquefaction 
reaction in the case of addition of tar sand bitumen, and hy- 
drotreatment of coal derived liquid using a fluidized bed reactor 
were also examined. As to the upgrading of coal liquid, effects of 
prehydrotreating on fluid catalytic cracking of coal derived middie 
distillate, application of super critical fluid chromatography for 
constitutional analysis of coal liquid, and separation of phenol com- 
pounds from coal liquid were studied. As to the utilization of 
products, evaluation of middle distillate derived from Battle River 
coal as diesel-powered automobile fuel, and utilization ofcoal ligue- 
faction residue were examined. 12 figs., 6 tabs. 


29651 (ETDE/JP-mf-1513097, pp. 79-91) Studies on the 
mechanism of direct hydrogenation reaction and prevention of 
coking. Ouchi, K. (Hokkaido University, Sapporo (Japan). Faculty 
of Engineering). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (In Japanese, English). In Japanese sun- 
shine project.:; 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology, Tokyo, 
Japan. 

The aim of this study is to elucidate the reaction mechanism of 
hydroliquefaction of coal using high pressure hydrogen and the 
prevention of coking, and to look for lowering the cost of liquefac- 
tion products. Chemical structure of Wandoan coal from the view of 
analytical results of hydrogenation products was examined. The 
Structure of this coal is somewhat heterogeneous, and is presumed 
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to be a polymeric structure binding hydroxyle-aromatic nuclei 
through methylene, ester or ether linkages. As to the initial coalifi- 
cation reaction, it was inferred that phenol reacted with fatty acid 
producing alkyl phenol, which then cyclized to alky! tetralin, naph- 
thalene, phenanthren, etc. To elucidate the mechanism of 
dealkylation of liquefaction oil and model reaction, experiments us- 
ing various kinds of model compounds were performed. 6 figs. 


29652 (ETDE/JP-mf-1513097, pp. 92-105) Dissolution reac- 
tion of coal by hydrogen-donating aromatic solvent and 
development of effective catalyst. Kamiya. Y. (The University of 
Tokyo, Tokyo (Japan). Faculty of Engineering). Japan Industrial 
Technology Association, Tokyo (Japan). Apr 1990. 337p. (In Japan- 
ese, English). In Japanese sunshine project.: 1989 annual 
summary of coal liquefaction and gasification. volume 14. Order 
Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
Japan Industrial Technology Association, Tokyo, Japan. 

The purpose of this investigation is the fundamental research 
into dissolution reaction of various coals in the presence of 
hydrogen-donating aromatic solvents and catalysts. In FY 1989, 
the hydrogen shuttling of various aromatic compounds, catalytic ac- 
tivities of sulfided Fe and sulfided Ni-Mo in the hydrogenation of 
aromatic hydrocarbons, effect of catalysts and solvent in the hy- 
drogenolysis of di-naphthyl-methane, and oxidation reaction of coal 
under various conditions were examined. Fe-S- and Ni-Mo-S- 
catalyzed ring hydrogenation of naphthalenes as coal model 
compounds was investigated. The proton acidities of these cata- 
lysts ware evaluated by using iso-propyl derivatives of aromatic 
compounds. Humic acids, which were produced by oxygenating the 
coal suspended in aqueous alkaline solution at 130 degrees C., 
were photooxidized with high pressure mercury arc in aqueous al- 
kaline solution. 6 figs., 4 tabs. 


29653 (ETDE/JP-mf-1513097, pp. 106-132) Mechanistic ba- 
sis of the coal dissolution by hydrogen donor solvents 
(multi-stage coal liquefaction for the better liquid yield under 
milder conditions). Mochida, |. (Kyushu University, Fukuoka 
(Japan). Institute of Advanced Material Study). Japan Industrial 
Technology Association, Tokyo (Japan). Apr 1990. 337p. (in Japan- 
ese, English). In Japanese sunshine project.;: 1989 annual 
summary of coal liquefaction and gasification. volume 14. Order 
Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
Japan Industrial Technology Association, Tokyo, Japan. 

In this research, design of optimum solvent and elucidation of 
liquefaction mechanism under high temperature-short contact time 
conditions, design of catalyst for hydrocracking and refining of pri- 
mary liquefied product, and structural analyses of coal liquids and 
development of catalysts for the removal of heteroatoms were ex- 
amined. The experiment of hydrogen transferring liquefaction of 
Australian brown coal with polyhydrogenated condensed aromatics 
was performed, and the role of hydrogen donor solvents (donor) in 
the liquefaction was discussed. Influences of coal species, low hy- 
drogen pressure and solvent/coal ratio on the hydrogen transferring 
liquefaction were examined. The hydrogen transferring liquefaction 
of two kinds of Morwell brown coals (different lots) and Taiheiyo 
and Wandoan coals was examined using tetrahydrofluoranthene 
(4MFL) as a donor solvent under low hydrogen or nitrogen pres- 
sure. Hydrotreatment of an Australian brown coal liquid vacuum 
residue and its solvent fractionated components were examined in 
the two-stage reactions. 8 figs., 6 tabs. 


29654 (ETDE/JP-mf-1513097, pp. 133-152) Basic research 
on gasification characteristics of various coals. Kitano, K. 
(Government Industrial Development Laboratory, Hokkaido, 
Hokkaido (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (In Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

The aim of this research is to elucidate the gasification mecha- 
nism of various foreign and Japanese coals. Gasification activities 
and properties under high temperature have been investigated and 
two different type gasifiers have been adopted to confirm the 
observations obtained by fundamental researches. The drop in re- 
action rate was observed at the end period of gasification reaction, 
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and it has been found that the carbon structure change is respon- 
sible for this phenomenon. Therefore, the semi-empirical 
mathematical model was developed, and the comparison to the ac- 
tual measured values was carried out. The properties of ashes of 
two kinds of coals, six kinds of low grade coals and one liquefac- 
tion residue under high temperature were examined. Wandoan coal 
liquefaction residues were examined and compared with their par- 
ent coals. For the development of utilization method of low grade 
coals, their physical and chemical characteristics were investigated. 
The test of gasification of Wandoan liquefaction residue low tem- 
perature char was carried out in a air and steam spouted bed 
gasifier, and that of Wandoan of Wanoan low grade coal by a flu- 
idized bed gasifier. 10 figs., 14 tabs. 


29655 (ETDE/JP-mf—1513097, pp. 153-164) Fundamental 
Studies on improvement of the efficiency of coal gasification. 
Imuta, K. (National Research Institute for Pollution and Resource, 
Tsukuba (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (In Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

The purpose of this work is to make clear the reaction conditions 
to improve the efficiency of gasification that convert the coals to 
gas composed mainly carbon monoxide and hydrogen at high 
temperature. Development of the techniques to remove sulfur com- 
pounds from produced gas is also aimed. A small fixed bed 
gasifier was prepared and the relationship between material and 
thermal balances was investigated under various gasification condi- 
tions. In order to explain the relations obtained, some theoretical 
equations were derived from the general reaction formula. As the 
studies of hot coal gas desulfurization, a gas analysis system 
operating automatically and continuously was designed and manu- 
factured, and installed in the reactor system. This analyzer was a 
gas chromatograph equipped with a flame photometric detector. 
Desulturization efficiencies were measured for several coals by us- 
ing a spouted bed type reactor. Calcium carbonate of first class 
research grade was used as sulfur adsorbent which has average 
particle diameters of 8 micron meters. 5 figs., 3 tabs. 


29656 (ETDE/JP-mf—1513097, pp. 165-170) Engineering 
construction and operation of 150t/d coal liquefaction pilot 
plant. Ueda, S. (New Energy and Industrial Technologoy Develop- 
ment Organization, Tokyo (Japan)). Japan Industrial Technology 
Association, Tokyo (Japan). Apr 1990. 337p. (in Japanese, Eng- 
lish). In Japanese sunshine project.: 1989 annual summary of coal 
liquefaction and gasification. volume 14. Order Number 
DE91513097. Source: OSTI; NTIS (US Sales Only); Japan Indus- 
trial Technology Association, Tokyo, Japan. 

Through design, construction and operation of a pilot plant for 
coal liquefaction, to establish operation technique and to obtain 
necessary data for future economical plants are the purposes of 
this research. On the basis of the results of a fundamental design 
of a 150t/day pilot plant, etc., the work for materialization of study 
items and the design of a slurry preheater were examined. It is 
needed to reflect the results of the experiments of the bench scale 
unit (BSU), process development unit (PDU) and process support- 
ing unit (PSU), and of technical researches upon plant operation 
mode, and the operation data of the 1t/day PSU, etc. were investi- 
gated. On every equipments of slurry preparation, liquefaction, 
distillation, solvent hydrogenation, and hydrogen recovery, detailed 
designs were completed. As to environmental assessment, master 
plan for environmental monitoring, discharge regulation standard, 
bed effect for the health of coal liquefaction oil, and calculation of 
sulfur oxides diffusion were investigated. 


29657 (ETDE/JP-mf—1513097, pp. 171-179) Research on 1t/ 
d process supporting unit (PSU). Ueda, S. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
Japan Industrial Technology Association, Tokyo (Japan). Apr 1990. 
337p. (In Japanese, English). In Japanese sunshine project.: 1989 
annual summary of coal liquefaction and gasification. volume 14. 
Order Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
Japan Industrial Technology Association, Tokyo, Japan. 
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Design, construction and operation of 1t/d process supporting 
unit (PSU) for supporting the coal liquefaction research on the pilot 
plant (PP), and verification of its stability and overall operation per- 
formance are the aims of this research. To obtain technical data for 
future large scaled coal liquefaction plants by acquiring the knowl- 
edge on the correlation between PSU and PP, and enlarging the 
application range of raw coal is also its purpose. Construction of a 
multi-purpose warehouse for raw coal, liquefaction residue etc., 
equipment modification such as installing wet gas meters and mul- 
tiplicity of let-down-valves, equipment maintenance, planning of 
research program, operation of PSU for 200 days (50 days/run, 4 
run) with Wandoan coal, measurement of characteristics of waste 
water, measurement of odor and quake during operation, govern- 
mental procedure, and technical surveys were carried out. 5 figs. 


29658 (ETDE/JP-mf-—1513097, pp. 180-183) Coal preparation 
studies for liquefaction plant. Ueda, S. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). Japan 
Industrial Technology Association, Tokyo (Japan). Apr 1990. 337p. 
(In Japanese, English). In Japanese sunshine project.: 1989 an- 
nual summary of coal liquefaction and gasification. volume 14. 
Order Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
Japan Industrial Technology Association, Tokyo, Japan. 

The purpose of this research is to evaluate the liquefaction prop- 
erties of pretreated coals to improve the economic benefit of the 
liquefaction process of bituminous coals. Two types of coals, Mon- 
tana coal and Taiheiyou coal were pretreated with specific 
gravimetric deashing (SGD), water extraction separation under car- 
bon dioxide atmosphere (WES) and oil agglomeration separation 
(OAS), and provided for the liquefaction. The effect of the pretreat- 
ment was observed in the decreased ash content and increased 
vitrinite content. Each of the three pretreatment processes was ef- 
fective in the increase of product yield, and gave 1-2 wt. percent 
more oil yields, and 1-3 wt. percent less residue yield. Three pre- 
treatment processes were proved to be effective in lowering the 
residue viscosity. Battle River Coal and Illinois no. 6 Coal were 
blended at the ratio of 1:1 by weight. The liquefaction of this 
blended coal was performed and the change of recycle solvent ob- 
tained was examined. 1 fig., 2 tabs. 


29659 (ETDE/JP-mf-1513097, pp. 184-187) Fundamental 
Studies for the NEDOL process improvement. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (In Japanese, English). in Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

Investigating the effects of liquefaction reaction conditions in the 
NEDOL process and obtaining the fundamental data for the 
improvement of process quality and economy such as process op- 
timization of liquefaction and lightening liquefaction products are 
the aims of this research. The effects of coal grain sizes, solvent 
hydrogenation severity and solvent ratio were examined by auto- 
clave tests. Battle River Coal was used for the test coal. For the 
liquid yield, upper level of the 50 wt. percent value in the size dis- 
tribution can be increased to 991 micron from 74 micron. In the 
liquefaction reaction, solvent hydrogenated with the higher severity 
up to the aromatic carbon ratio of 0.54 had a beneficial effect in 
the liquid yield. The liquid yield remained almost constant for the 
range of the solvent/coal ratio of 1 to 2. It was clarified that Battle 
River Coal was produced to be able to maintain the yield of 50 wt. 
percent or more liquid product. 3 figs. 


29660 (ETDE/JP-mf-—1513097, pp. 188-199) Experimental 
study on coal liquefaction by bench scale unit. Ueda, S. (New 
Energy and Industrial Technolgoy Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (in Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

The objectives of this research are to study the liquefaction char- 
acteristics of various types of coals and search for the optimum 
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liquefaction condition of the bituminous coal liquefaction process, 
by using a 0.1 td bench scale unit (BSU) in order to obtain various 
technical data necessary for design, construction and operation of 
a large scale NEDOL pilot plant. Using Wandoan coal, liquefaction 
experiments were conducted in more strict reaction conditions 
(455, 460 degrees C.) and in a milder reaction condition (440 
degrees C.) than the standard condition, and the effects of the re- 
action temperature on the product yield distribution were studied. 
Wandoan coal was also liquefied by varying the gas/liquid ratio, 
and the relation between the gas/liquid ratio and product yield dis- 
tribution was studied. Data about operation characteristics and 
product yield distribution etc. were also obtained by the liquefaction 
test under standard condition (450 degrees C.). Moreover, the liq- 
uefaction test using Tienju coal (Chinese coal) was conducted to 
clarify the liquefaction characteristics. 6 figs., 2 tabs. 


29661 (ETDE/JP-mf—1513097, pp. 200-208) Study by scale 
apparatus, study on hydrogenation of solvent. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (In Japanese, English). In Japanese sun- 
shine project.: 1982 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo. Japan. 

The objectives of this study are to investigate the cause of dete- 
rioration of activity of hydrogenation catalysts and improve the 
catalysts for increased ranks of coal, and to investigate the 
deactivation behavior and regeneration process of n-paraffin hydro- 
cracking catalysts and improve the catalysts. The type, amount 
and distribution of the deposits on various used catalysts obtained 
from the hydrogenation tests were examined. There are no great 
differences in the analytical results. The contents of basic nitrogen 
and iron in the oil phase obtained by chemically washing Battle 
River coal liquefaction (recycle) solvent with aqueous hydrochloric 
acid were analyzed. A large amount of fine particles was contained 
in the solvent. The industrial applications of improved hydrogena- 
tion catalysts (CH-62-03) were evaluated. The analyses of X-ray 
diffractometry and pore structure on used n-paraffin hydrocracking 
catalysts undergone the regeneration process were carried out. 
The height of peaks in the X-ray diffraction diagram decreased a 
little, and it is supposed that zeolite might be damaged to some 
degree bythe hydrotreating of solvent. Regeneration process and 
improvement of the catalysts were examined. 7 figs., 1 tab. 


29662 (ETDE/JP-mf—1513097, pp. 209-220) Study operation 
by pilot plant.: Development of a 50 ton/day pilot plant. Ueda, 
S. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). Japan Industrial Technology Association, 
Tokyo (Japan). Apr 1990. 337p. (in Japanese, English). In Japan- 
ese sunshine project.: 1989 annual summary of coal liquefaction 
and gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

The objectives of this research are to construct and operate a 50 
torn/day pilot plant in Australia to demonstrate the performance and 
reliability of the brown coal 2-stage hydrogenation liquefaction 
process, and to obtain data necessary for commercial plant con- 
struction as a mean of supporting the development of the brown 
coa! liquefaction (BCL) process in Victoria. In FY 1984, the con- 
struction of the primary hydrogenation system equipment was 
completed entirely, and until FY 1988, five test runs and three in- 
spection and modification stage works (IMS) were carried out. In 
FY 1989, TesT Run-6, 7 and IMS-4 were performed. Over 50 per- 
cent yield of liquefied oil, continuous operation of 1726 hours, 
verification of deashing performance of less than 1000 ppm (sec- 
ondary hydrogenation feed) were attained, and development of a 
fixed bed secondary hydrogenation catalyst capable of withstand- 
ing long-term operation and verification of new economical slurry 
dewatering methods were conducted. In FY 1990, Test Run-8, 9 in 
the final stage will be carried out. 


29663 (ETDE/JP-mf—1513097, pp. 221-246) Research on 
support for pilot plant. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Japan In- 
dustrial Technology Association, Tokyo (Japan). Apr 1990. 337p. 
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(In Japanese, English). In Japanese sunshine project.: 1989 an- 
nual summary of coal liquefaction and gasification. volume 14. 
Order Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
Japan Industrial Technology Association, Tokyo, Japan. 

The objectives of this research is to support the construction and 
operation of a 50 ton/day pilot plant in Victoria, aimed at develop- 
ing a brown coal liquefaction process, as agreed by the Japanese 
and Australian Governments. Supporting study using the process 
development unit (PDU) to obtain various data necessary for deter- 
mining operational factors and analyzing the operating data 
required for the development of pilot plant was performed. The re- 
searches on optimum operatig conditions, and on prevention of 
operating troubles were carried out. The effects of catalyst aid/ 
catalyst (S/Fe) which varied greatly in the pilot plant were con- 
firmed with PDU. Pressure effects under high temperatures were 
compared, and it was confirmed that there was no great difference 
in oil yield. It was found that there was no substantial deterioration 
in deashing rate in the brown coal liquefaction by PDU with the 
change in S/Fe, and trends toward deterioration of fluidity of sludge 
were observed when S/Fe was low. Support of analytical data 
analysis on the samples from the pilot plant was performed, and 
comparison was made with the PDU products. 11 figs., 1 tab. 


29664 (ETDE/JP-mf-1513097, pp. 247-253) Evaluation of 
advanced materials by exposure in coal liquefaction pilot 
plant. Ueda, S. (New Energy and Industrial Technolgoy Develop- 
ment Organization, Tokyo (Japan)). Japan Industrial Technology 
Association, Tokyo (Japan). Apr 1990. 337p. (In Japanese, Eng- 
lish). In Japanese sunshine project.: 1989 annual summary of coal 
liquefaction and gasification. volume 14. Order Number 
DE91513097. Source: OSTI; NTIS (US Sales Only); Japan Indus- 
trial Technology Association, Tokyo, Japan. 

The purposes of this research are to test advanced materials, in- 
cluding organic, inorganic, metallic, and composite materials, in the 
laboratory for applicability as materials for coal liquefaction plant 
equipments that are subjected to erosion or corrosion, and to test 
the materials evaluated as being superior in the process supporting 
unit (PSU) and pilot plant (PP) in order to confirm their effective- 
ness. The investigation of advanced organic materials showed that 
modified-type pheno! aralkyl and novolac-type phenol resins are 
promising as structural materials. The method for detecting the 
amount of hydrogen permeation in materials was investigated and 
it was concluded that a technique of detecting trace hydrogen with 
a semiconductor gas sensor widely utilized in combustible gas 
alarms is advantageous. Advanced materials and new coal lique- 
faction technologies in the United State was investigated. 


29665 (ETDE/JP-mf—1513097, pp. 254-263) Development of 
slurry letdown valves. Ueda, S. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Japan Industrial 
Technology Association, Tokyo (Japan). Apr 1990. 337p. (In Japan- 
ese, English). In Japanese sunshine project.: 1989 annual 
summary of coal liquefaction and gasification. volume 14. Order 
Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
Japan Industrial Technology Association, Tokyo, Japan. 

The objectives of this work are to develop slurry letdown valves 
and slurry flow meters for use in a large liquefaction plant through 
material tests in the process support unit (PSU) and the pilot plant 
(PP). For the ceramics coated materials, TiN, TiC, diamond etc., 
which have been used in many kinds of industeies, were selected 
as the candidate materials. The super hard alloys with ultra-fine 
grain, which show the excellent anti-erosion characteristics, were 
used as substrate materials. Evaluation of anti-erosion characteris- 
tics, cavitation test, slurry erosion test, high speed water-alumina 
slurry erosion test, and high speed air-SiC jet erosion test were 
carried out. The hydrodynamics test was conducted using the test 
model. Ring vortexes were observed in the diffuser close behind 
the plug and a spiral flow was observed in the diffuser close be- 
hind the orifice. 5 figs., 1 tab. 


29666 (ETDE/JP-mf-1513097, pp. 264-266) Coal selection 
studies for chinese coal liquefaction. Ueda, S. (New Energy and 
Industrial Technogloy Development Organization, Tokyo (Japan)). 
Japan Industrial Technology Association, Tokyo (Japan). Apr 1990. 
337p. (In Japanese, English). In Japanese sunshine project.: 1989 
annual summary of coal liquefaction and gasification. volume 14. 





Order Number DE91513097. Source: OSTI; NTIS (US Sales Only); 
Japan Industrial Technology Association, Tokyo, Japan. 

The purpose of this work is to prepare materials for coal selec- 
tion studies by carrying out Chinese coal liquefaction tests in China 
and getting coal characteristics data and coal liquefaction data. 
NEDO and CCMRI (Central Coal Mining Research Institute) of 
China execute an co-operating work for proceeding the coal selec- 
tion studies. A small size continuous bench scale unit was 
constructed, and liquefaction experiments have been conducted on 
various kinks of Chinese coals. Autoclave tests also have been 
carried out and liquefaction characteristics have been elucidated. In 
FY 1989, the tests of Fuxin Qinghemen coal and Chifeng Yuan- 
baoshan coal were processed under one through and solvent 
recycle modes, and liquefaction data were obtained. The coal- 
derived oil samples obtained by these tests were examined and 
analyzed in Japan. As a result, it was clarified that both oils pre- 
sented similar properties, but the paraffin content was slightly 
higher in the product oil from Fuxin Qinghemen coal. 


29667 (ETDE/JP-mf—1513097, pp. 267-285) Study on up- 
grading technology of coal derived distillates. Ueda, S. (New 
Energy and industrial Technology Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (in Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OST}I; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

Development of coal-derived liquids refining technology which is 
most adaptable to the liquid fuel refining technologies of Japan and 
the utilization system thereof, and development of refined product 
utilization technology are the objectives of this research. Hy- 
drotreating of naphtha and full range oil of coal derived liquids 
(Run6) derived from Yallourn coal by brown coal liquefaction (BCL) 
pilot plant (PP) in Australia was carried out and the result was 
compared with bituminoUs coal liquids. The samples for gasoline 
engine, gas turbine and diesel engine are prepared from-the brown 
coal liquid (Run 6) by using a bench scale reactor unit and the 


evaluation of their combustion performance was conducted. Hy- 
drotreating of kerosene and gas oil fraction derived trom brown 
coal oils was carried out in a micro reactor unit to evaluate the per- 
formance of the products as fuels. The hydrocracking experiments 
of Wandoan gas oil anc brown coal distillate were carried out using 
the micro reactor unit. 27 figs., 7 tabs. 


29668 (ETDE/JP-mf—1513097, pp. 286-288) Study on cata- 
lysts for upgrading of coal-derived distillates. Ueda, S. (New 
Energy and industrial Technology Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (in Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

The development of new catalysts suitable for refining coal de- 
rived liquids (naphtha, kerosene and gas oil) which are produced in 
the liquefaction processes being now under development in Japan 
is the aim of this study. The design of the catalyst having hydro- 
genation function of aromatic ring which is an element required for 
refining reaction of coal derived liquids and also having denitrifica- 
tion function and hydrocracking function which cleaves aromatic 
ring was performed. Basing upon the catalyst design guideline, 
high metal content catalysts (Ni-Mo/alumina and Ni-W/alumina), 
and noble metal contained catalysts were prepared for preliminary 
screening tests. For batch test reaction, using 1-methyinaphthalene 
and diphenyimethan as model compounds for the batch test reac- 
tion, hydrogenation activity and hydrocracking activity of aromatics 
were measured by the batch tests, and the catalysts for continuous 
screening were selected. Activity tests of various tailor-made cata- 
lysts using Battle River coal derived liquid were carried out. 


29669 (ETDE/JP-mf-1513097, pp. 289-293) Development of 
technology for the separation and utilization of heteroatomic 
compounds torm coalkderived liquids. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Japan Industrial Technology Association, Tokyo (Japan). 
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Apr 1990. 337p. (In Japanese, English). In Japanese sunshine 
project.: 1989 annual summary of coal liquefaction and gasifica- 
tion. volume 14. Order Number DE91513097. Source: OSTI; NTIS 
(US Sales Only); Japan Industrial Technology Association, Tokyo, 
Japan. 

The objectives of this research are to develop efficient technolo- 
gies for separating heteroatomic compounds from coal-derived 
liquids and to investigate their usage. The decrease of the cost of 
upgrading coal-derived liquids and improvement of the cost perfor- 
mance of the coal liquefaction process by utilizing heteroatomic 
compounds are expected by this research. The contents of oxygen 
compounds in Battle River coal-derived liquid and its hydrogenated 
oil were determined by O-FID and the concentration changes of 
phenols and dibenzofuran by hydrogenation were investigated. The 
composition of the heteroatomic compounds found in the Brown 
coal derived liquid (naphtha and middle distillate) and the Wandoan 
coal derived liquid (naphtha and light oil) were analyzed to gain 
useful data for extraction tests. Acid/alkali extraction from coal- 
derived liquids, selective separation of the nitrogen compounds by 
using water-methanol solvent extraction, and the experiments by 
super critical gas extraction experimental apparatus were per- 
formed. 


29670 (ETDE/JP-mf—1513097, pp. 294-302) Study on toxico- 
logical and environmental effects of liquefied coal. Ueda, S. 
(New Energy and industrial Technology Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (in Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

Studies of toxicological and environmental safety on coal derived 
liquids using laboratory animals were conducted to ensure the 
health of workers in coal liquefaction plants and also establish pub- 
lic acceptance level in the processes of using the liquids and 
treating the leakage out of them. Test items were selected from the 
Industrial safety and Hygiene Law and the Law Concerning the 
Examination and Regulation of Manufacture, etc. of Chemical sub- 
stances of Japan and MPD of the OECD. The acute inhalation 
toxicity tests and acute dermal irritation/corrosion tests were carried 
out for light and heavy liquids derived from the integrated opera- 
tions in the brown coal liquefaction pilot plant. The photosensitized 
dermal irritation tests for light liquid and the 28 days repeated dose 
toxicity tests using mammalian species and biodegradability tests 
for total fractions were carried out. Moreover, the tests of reverse 
mutation assay in bacteria, chromosomal aberration and fish toxic- 
ity were carried out and analyses of organic elements, analyses of 
the properties by means of ' H-NMR, etc. and quantitative analy- 
ses of the major toxic indicator compounds were conducted. 


29671 (ETDE/JP-mf-1513097, pp. 336-340) Research and 
development of coal cleaning system. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Japan Industrial Technology Association, Tokyo (Japan). 
Apr 1990. 337p. (In Japanese, English). In Japanese sunshine 
project.: 1989 annual summary of coal liquefaction and gasifica- 
tion. volume 14. Order Number DE91513097. Source: OSTI; NTIS 
(US Sales Only); Japan Industrial Technology Association, Tokyo, 
Japan. 

The purpose of this study is to develop the most effective coal 
cleaning system in coal gasification power generation piant. Contin- 
uous operation of a coal cleaning unit consisting of specific 
gravimetric separation (SGS) stage and water extraction under car- 
bon dioxide atmosphere (WEC) stage was conducted, and the data 
for optimum operating conditions were obtained. SGS and WEC 
units were operated independently and continuosly using Montana 
(Absaloka mine) coal, and the deashing charactenstics and the re- 
movability of harmful components were investigated. It was found 
that the treatment using with acetic acid in the WEC unit is effec- 
tive for the removal of harmful components. It was clarified that 
clean coal removed ash and harmful components was able to be 
produced by combination of SGS and WEC methods. Continuous 
deashing unit of oil agglomeration was constructed and operated 
using Taiheiyo coal, and additionally agglomeration experiments 
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were carried out to investigate the effect of operating conditions on 
the properties of agglomeration. 4 figs. 


29672 (ETDE/JP-mf—1513097, pp. 341-345) Coal selection 
for conversion. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Japan Industrial Tech- 
nology Association, Tokyo (Japan). Apr 1990. 337p. (In Japanese, 
English). In Japanese sunshine project.: 1989 annual summary of 
coal liquefaction and gasification. volume 14. Order Number 
DE91513097. Source: OSTI; NTIS (US Sales Only); Japan Indus- 
trial Technology Association, Tokyo, Japan. 

The aim of this study is to obtain fundamental data for coal se- 
lection by the investigation on distribution, production and feed 
stock, coal characteristics, and gasification and liquefaction charac- 
teristics of various coals in the Circum Pacific region as the 
materials for coal gasification and liquefaction. Up to FY 1989, on 
92 kinds of coals from Canada, Australia, United States, China, In- 
donesia, etc., analyses of coal quality and liquefaction tests were 
performed, and the relation between coal characteristics and lique- 
faction characteristic was analyzed and evaluated. Liquefaction 
tests under the rapid heating and cooling condition in the mode of 
NEDOL process were carried out by using the micro reactors on 
five kinds of coals from United States, etc. On six mines in eastern 
Australia, the geological investigations of some low rank coals in 
connection with liquefaction and gasification have been carried out, 
and lateral and vertical variations of the coal properties and coal 
seams were understood in the relation to the liquefaction potential 
of coals. 3 figs., 5 tabs. 


29673 (ETDE/JP-mf—1513097, pp. 346-352) Development of 
coal conversion technology data processing system. Veda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (In Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

This research aims at the development of a data control system 
of coal conversion technologies (gasification and liquefaction) as 
well as the development of a data collection and processing 
system for the pilot plant and the support research so that the ob- 
tained data can be effectively used to carry the research forward to 
the nest step. In addition, it aims at compiling various kinds of 
technical know-hows obtained in the course of the research and 
development, and establishing a licensing system to promote the 
active use of these know-hows. The required functions of the basic 
data base were analyzed and the hardware and software specifica- 
tions for the system were compiled. The function of the existing 
software for document reference and the applicability of this soft- 
ware to the system were studied. In addition, the basic concept of 
the use of keywords and the need to provide the thesaurus were 
examined. These studies culminated in the proposal of a hardware/ 
software structure for the system based on the hardware currently 
in the possession of NEDO. 4 figs. 


29674 (ETDE/JP-mf—1513097, pp. 303-311) Design and con- 
struction of a pilot plant for coal based hydrogen production. 
Ueda, S. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). Japan Industrial Technology Associa- 
tion, Tokyo (Japan). Apr 1990. 337p. (In Japanese, English). in 
Japanese sunshine project.: 1989 annual summary of coai jique- 
faction and gasification. volume 14. Order Number DE91513097. 
Source: OSTI: NTIS (US Sales Only); Japan Industria! Technology 
Association, Tokyo, Japan. 

The objectives of this study are directed towards developing a 
technology to produce hydrogen, one of the clean energies, from 
coal at an economical cost using a pilot plant. The final targets of 
the performance for the pilot plant are coal feed rate of 20t/d at 
10kg/cm 2 G, continuous operation of more than 1000 hrs, carbon 
conversion rate of more than 98 percent (Taiheiyo coal), and cold 
gas efficiency of more than 78 percent (Taiheiyo coal). Study of de- 
tailed specification and design for fabrication and installation of 
equipments and apparatus of coal gasification process, study of 
detailed specification and design for civil and building works, and 
preparation of trial operation of individual equipment and apparatus 
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were carried out. And, foundation works for the steam condensa- 
tion section, recycle water section and high pressure cooling water 
section, foundation and construction works for the elevator building 
for going up to and down from the structure for the gasification 
section and design and fabrication of various equipments and ap- 
paratus were performed. 1 fig. 


29675 (ETDE/JP-mf—1513097, pp. 312-318) Research on 
support for design and operation of pilot plant. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (In Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

The objectives of this research are to improve the operation con- 
trolling technique and to study the gasification characteristics of 
various coals, for the development of the entrained-bed coal gasi- 
fier through the 20t/d pilot plant. Modification of the feed device for 
pulverized liquefaction residue (PLR) and gasification tests with a 
new coal feed method were conducted. Furthermore, a char recycle 
device was equipped to the 3t/d gasifier for the purpose of study- 
ing the gasification characteristics. The experiments of the coal 
gasification were conducted in the 3t/d gasifier, using Usibelli, Coal 
Valley, Wallarah, and Moura coals, and coal liquefaction residues. 
The burner modification work for liquefaction residue were per- 
formed by injecting the purge gas into the burner using a cold flow 
model. The gasification was stabilized with a single improved 
burner. However, it was not stabilized when multiple burners were 
used due to the unbalance of residue distribution. 3 figs., 1 tab. 


29676 (ETDE/JP-mf—1513097, pp. 319-322) Development 
and evaluation of materials for slagging gasifiers. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1990. 337p. (In Japanese, English). In Japanese sun- 
shine project.: 1989 annual summary of coal liquefaction and 
gasification. volume 14. Order Number DE91513097. Source: 
OSTI; NTIS (US Sales Only); Japan Industrial Technology Associa- 
tion, Tokyo, Japan. 

The objectives of this study are to develop materials and their 
engineering technologies for the coal gasification gasifiers of the 
50t/d pilot plant, and to obtain useful data of resistivity for corrosion 
under corrosive environments and other informations. Iron oxides- 
bursting tests of candidate refractories for gasifiers were 
conducted, and Cr 2 O 3 refractory and MgCr 2 O « refractory 
which were selected as candidate materials were found to be free 
of any indication of iron oxides-bursting. The examination of refrac- 
tory improvement were performed. Exposure tests of refractory and 
ceramic specimens (the highest process temperature of about 
1650 degrees C., and a few hours) were carried out, and ceramic 
and refractory specimens made mainly of zirconium-boride were 
found to withstand fairly well against damage. The corrosion tests 
of six kinds of ceramic specimens were performed, and high purity 
alumina ceramic specimens showed the best performance in all. 


29677 (ETDE/JP-mf—1513097, pp. 323-326) Development 
and construction of 200t/d pilot plant for entrained flow coal 
gasification combined cycle power generation technology. 
Ueda, S. (New Energy and Industrial Technology Development and 
Organization, Tokyo (Japan)). Japan Industrial Technology Associa- 
tion, Tokyo (Japan). Apr 1990. 337p. (In Japanese, English). In 
Japanese sunshine project.: 1989 annual summary of coal lique- 
faction and gasification. volume 14. Order Number DE91513097 
Source: OSTI; NTIS (US Sales Only); Japan Industrial Technology 
Association, Tokyo, Japan. 

The purpose of this study is to develop the entrained flow coal 
gasification combined cycle power generation technology which is 
excellent in high efficiency and economy, environmental acceptabil- 
ity, operational capability, flexibility to various coals and easy scale 
up. The gasification test for a candidate kind of coal which was 
proposed for the 200t/d gasifier was conducted, and the fundamen- 
tal data on the basic gasification characteristics and slag cischarge 
characteristics which are necessary for the most suitable operating 
condition of the 200t/d gasifier were obtained. The coal feed ratio 





change test for another kind of coal was conducted. The densities 
of the very small quantitative gas components of above two kinds 
of coals under the various conditions were compared, and the fun- 
damental data were obtained. A prospect for the actual full scale 
gas turbine combustion test was obtained by the ordinary pressure 
combustion test. From the result of computer simulation, it was 
comprehended that there was no problem in the case of the con- 
trol mode change and the abnormal control occurrence, and then 
this result was reflected to the detailed design and manufacturing 
of the supervising pressure control system. 1 fig. 


29678 (ETDE/JP-mf—1513097, pp. 327-333) Support re- 
search for the development of 200t/d entrained flow coal 
gasification combined cycle power generation pilot plant. 
Ueda, S. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). Japan Industrial Technology Associa- 
tion, Tokyo (Japan). Apr 1990. 337p. (In Japanese, English). In 
Japanese sunshine project.: 1989 annual summary of coal lique- 
faction and gasification. volume 14. Order Number DE91513097. 
Source: OSTI; NTIS (US Sales Only); Japan Industrial Technology 
Association, Tokyo, Japan. 

To obtain the informations for the construction, operation and 
maintenance of 200t/d entrained flow gasification combined cycle 
power generation pilot plant, by using existing Yubari 40t/d test 
plant which is composed of entrained flow coa! gasification unit, 
hot dry desulfurization unit, hot dry dedusting unit and gas turbine 
element test unit, etc. Investigation into corrosion of the 40t/d pliant 
are also conducted. Three runs, 340 hours in total, of hot dry gasi- 
fication tests on Australian Blair Athol coal. Three runs, 566 hours 
in total, of hot dry desulfurization tests, and three runs, 459 hours 
in total, of hot dry dedusting tests were conducted. The corrosion 
condition of gas turbine vanes which were used for deposit tests in 
high temperature combustion of gas turbine was examined by 
means of macroscopic and microscopic inspection, and electron 
probe X-ray microanalysis, etc. 2 figs. 


29679 (ETDE/JP-mf—1513097, pp. 334-335) Investigation of 
treatment method coal and vacuum bottoms used as gasifier 
feedstock. Ueda, S. (New Energy and industrial Technology 
Development Organization, Tokyo (Japan)). Japan Industrial Tech- 
nology Association, Tokyo (Japan). Apr 1990. 337p. (in Japanese, 
English). In Japanese sunshine project.: 1989 annual summary of 
coal liquefaction and gasification. volume 14. Order Number 
DE91513097. Source: OSTI; NTIS (US Sales Only); Japan Indus- 
trial Technology Association, Tokyo, Japan. 

The purpose of this study is to investigate the treatment method 
of coal and coal liquefaction vacuum bottoms. Recovery of oil from 
the vacuum bottoms by the thermal decomposition process, gasifi- 
cation of the char from the thermal decomposition process, and 
quality evaluation of the recovery oil and an effective use were in- 
vestigated by using Wandoan coal. Removal of iron compounds in 
the vacuum bottoms, characterization of coal and development of 
the deashing technology, and gasification of middling coal were 
tested by using Wandoan coal and Illinois No. 6 coal. Accumulation 
of fundamental data on coal oxidation during ocean transits, tests 
for generation of heat of coal oxidation in a mimic hold, and com- 
puter simulation for the temperature profiles of coal oxidation were 
carried out on Wandoan coal and Illinois No. 6 coal. Field tests of 
the prevention of spontaneous ignition of coal, establishment of the 
cooling method by water and agent as an urgent countermeasure, 
and the effect of coating type agent on impermeability of water 
were examined on Taiheiyo coal. 


0105 Products and By-Products 
Refer also to citation(s) 29608, 30445 
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Refer also to citation(s) 29581, 29586, 29604, 29616, 29624, 
29630, 29631, 29738, 29739, 29748, 29751, 29754, 31312 


29680 (CONF-900981~, pp. 61-70) Chemical composition 
monitors tor hot gas cleanup. Romanosky, R.R. USDOE Pitts- 
burgh Energy Technology Center, PA (United States); USDOE 
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Morgantown Energy Technology Center, WV (United States). 
[1990]. From 1990 Advanced Research and Technology Develop- 
ment (AR&TD) direct utilization. and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The objective of this project is to design and construct and in- 
ductively coupled plasma (ICP) spectrometer system, capable of 
on-line, real-time analysis of elemental constituents in high- 
temperature/high-pressure gasification/combustion process an 
exhaust gas streams. With an on-line ICP, information can be pro- 
vided on the identification and quantification of the elements in the 
combustion and gasification streams. Since sampling can be ac- 
complished at various points in the process system, an overall 
distribution of elemental composition would be possible. Another of 
the prime objectives of the project is to assess the effects of 
selected contaminants for corrosion and erosion potential on down- 
stream components. By assessing the amount of the selected 
elements present in the process stream, and knowing the effect of 
these elements on downstream components, monitoring can be es- 
tablished to insure that the tolerance levels are not exceeded. With 
the ICP being an on-line, real-time device, the unit can be an ac- 
tive component in a process control system. Feedback can be 
provided to the process control system and if preset values for se- 
lected elements are exceeded, corrective action can be taken to 
modify the process and correct the problem. With the renewed em- 
phasis being placed on environmental concerns, the ICP has the 
ability to monitor the exhaust streams and quantify the emission 
levels of regulated elements. Also, since the ICP operates on a 
near real-time basis, transient signals can be observed, and are 
not lost in long, time averaged values, and can possibly be related 
to unique incidents in the process operation. This elemental data 
can also be used in process modeling operations where a lack of 
data on elemental distribution in process streams exists. 


29681 (CONF-900981-—, pp. 71-80) Analytical characteriza- 
tion of coal surfaces and interfaces. Fuller, E.L. Jr. (Oak Ridge 
National Lab., TN (USA)); Tennery, V.J. USDOE Pittsburgh Energy 
Technology Center, PA (United States); USDOE Morgantown En- 
ergy Technology Center, WV (United States). [1990]. DOE Contract 
AC05-840R21400. From 1990 Advanced Research and Technol- 
ogy Development (AR&TD) direct utilization, and instrumentation 
and diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

This program is designed to evaluate the chemistry and structure 
of coal surfaces and interfaces between coal and mineral inciu- 
sions as an aid in the preparation of a clean burning product for 
combustion facilities. Laboratory-scale studies are used to define 
the conditions required for field development of new and improved 
preparation (cleaning) processes. The paper describes the devel- 
opment of electron microscopy techniques, ESCA techniques, and 
FTIR techniques for characterizing surface properties of coal. 


29682 (CONF-900981—, pp. 81-91) The pore structure of Ar- 
gonne coals. Larsen, J.W. (Lehigh Univ., Bethlehem, PA (USA)); 
Wernett, P.C. USDOE Pittsburgh Energy Technology Center, PA 
(United States); USDOE Morgantown Energy Technology Center, 
WV (United States). [1990]. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 

The surface area and pore structure of coals are among their 
most important physical properties. The authors have presently de- 
termined the BET surface areas of the full series of Argonne coals 
using CO2, No and a series of alphatic hydrocarbons. They present 
here their data on four Argonne bituminous coals. The adsorption 
data are inconsistent with the generally accepted structure of coal 
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pore systems, that is an interconnected network of bottle-necked 
pores. The adsorption data suggest that most pores are closed 
and to reach them an adsorbate must diffuse through solid coal 
rather than through an interconnected pore network. The CO2 BET 
surface areas for the Argonne coals are much larger than those 
obtained using the hydrocarbon gases, even though CO, is of sim- 
ilar size to cyclopropane and similar size and shape to ethane. The 
authors believe the much larger CO2 surface areas are due to the 
solubility of CO, in coals. This solubility allows CO, to penetrate 
into pores that are inaccessible from the external surface to insolu- 
ble molecules. 


29683 (CONF-900981-, pp. 93-102) Fundamental research 
on surface science in support of physical beneficiation of 
coal. Good, R.J. (State Univ. of New York, Buffalo (USA)); Keller, 
D.V. Jr. USDOE Pittsburgh Energy Technology Center, PA (United 
States); USDOE Morgantown Energy Technology Center, WV 
(United States). [1990]. DOE Contract AC22-87PC79905. From 
1990 Advanced Research and Technology Development (AR&TD) 
direct utilization, and instrumentation and diagnostics contractors 
review meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In 
Proceedings of the advanced research and technology develop- 
ment direct utilization, instrumentation and diagnostics contractors’ 
review meeting. 547p. Order Number DE91006344. Source: 
OSTI; NTIS. 

Selective oil agglomeration has recently been developed by 
Otisca Industries, Ltd., Syracuse, N.Y., as a method for eliminating 
sulfur and ash-forming minerals from coal. The Otisca technology 
has generated a need for fundamental information about the 
surface properties of coal and of iron pyrite. The authors have un- 
dertaken research on the contact angles that liquids form at coal 
and iron pyrite surfaces, on the adsorption of octanol on coal, and 
on the influence of starch on the oil agglomeration of coal. The 
purpose has been to improve upon the Otisca T-Process. The 
project consists of four parts: (a) direct experiments on enhancing 
the selectivity of oil agglomeration; (b) contact angle measure- 
ments; (c) adsorption measurements; (d) development of the liquid 
bridge theory of agglomerate stability and the rejection of pyrite 
from coal agglomerates. Results are discussed. 


29684 (CONF-900981-—, pp. 103-112) Surface electrochemi- 
cal control for fine coal and pyrite separation. Wadsworth, M.E. 
(Univ. of Utah, Salt Lake City (USA)); Hu, Weibai; Bodily, D.M. US- 
DOE Pittsburgh Energy Technology Center, PA (United States); 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1990]. DOE Contract AC22-89PC89758. From 1990 Ad- 
vanced Research and Technology Development (AR&TD) direct 
utilization, and instrumentation and diagnostics contractors review 
meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In Pro- 
ceedings of the advanced research and technology development 
direct utilization, instrumentation and diagnostics contractors’ review 
meeting. 547p. Order Number DE91006344. Source: OSTI; NTIS. 

Surface modification of coal and pyrite from coal is being studied 
by electrochemical methods to improve the removal of pyrite in fine 
coal flotation processes. Oxidation and reduction reactions at coal 
and pyrite surfaces and the electrochemical behavior of these sur- 
faces will be investigated by impedance and cyclic voltammetry 
measurements. Changes in oxidation potential will be correlated 
with floatability and the control of the potential by anodic and 
cathodic processes will be studied in an  electrochemical- 
microflotation cell. The effects of electrode voltage, current density 
and reaction kinetics during direct contact with electrodes will be 
determined and species produced at the electrode surface will be 
identified. This research is directed at developing methods for sur- 
face modification of pyrite that will promote either flotation or 
depression and allow for separation of pyrite and fine coal with 
minimum loss of combustible material. 


29685 (CONF-900981-, pp. 335-344) Inorganic transforma- 
tions during combustion: Mineral and ash particle sizing and 
typing. Steadman, E.N. (Univ. of North Dakota, Grand Forks 
(USA)); Erickson, T.A.; Benson, S.A.; Zygarlicke, C.J. USDOE 
Pittsburgh Energy Technology Center, PA (United States); USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1990]. DOE Contract FC21-86MC10637. From 1990 Advanced 
Research and Technology Development (AR&TD) direct utilization, 
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and instrumentation and diagnostics contractors review meeting; 
Pittsburgh, PA (United States); 16-18 Sep 1990. In Proceedings of 
the advanced research and technology development direct utiliza- 
tion, instrumentation and diagnostics contractors’ review meeting. 
547p. Order Number DE91006344. Source: OSTI: NTIS. 

Current methods of coal minerals characterization do not provide 
the level of detail needed to predict the interactions that take place 
during combustion. Mineral characteristics which affect mineral be- 
havior during combustion include: (1) chemical composition, (2) 
size, (3) association of minerals with coal matrix, (4) mineralogical 
associations, and (5) mineral shape. Presently, coal minerals are 
being characterized using a computer controlled scanning electron 
microscope/microprobe method (CCSEM). Task 1 is broken down 
into two subtasks: subtask A is entitled computer controlled scan- 
ning electron microscopy (CCSEM) testing and the objective is to 
provide precise characterization of the minerals present in pulver- 
ized coals, and to coordinate an effort between laboratories 
performing CCSEM analysis on coal in order to develop a consis- 
tent methodology. Subtask B is entitled CCSEM automation and 
development and the primary goal is to develop new abilities in 
coal minerals analysis. Subtask B seeks to enhance the present 
methodology to include other significant mineral characteristics 
such as the mineral associations, mineral shapes or morphology, 
and the relationship of the minerals to the coal matrix. The Task 1 
project plan will use CCSEM together with an automated image ac- 
quisition and characterization program (AIA) to provide the data 
needed. First year efforts were focused on testing the accuracy 
and precision of the present CCSEM methodology and on modify- 
ing the present method to include the capabilities of the image 
analysis system. Results to date are presented for a lignite. 


29686 (CONF-900981—, pp. 345-355) Optical properties of 
fly ash. Self, S.A. (Stanford Univ., CA (USA)). USDOE Pittsburgh 
Energy Technology Center, PA (United States); USDOE Morgan- 
town Energy Technology Center, WV (United States). [1990]. DOE 
Contract AC22-87PC79903. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 

The aim of this project is to provide a fundamental scientific ba- 
sis for understanding and calculating radiative heat transfer in coal 
combustion systems, particularly as influenced by the presence of 
inorganic constituents deriving from the mineral matter in coal. The 
research program consists of four tasks: characterization of fly 
ash; measurements of the optical cosntants of slags; calculation of 
the radiatn properties of fly ash dispersions; and measurements of 
the radiant properties of fly ash dispersion. Results on all four 
tasks are given. 


29687 (CONF-900981—, pp. 495-500) Critical properties of 
ash deposits. Ramer, E.R.; Mathur, M.P. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); USDOE Morgantown 
Energy Technology Center, WV (United States). [1990]. From 1990 
Advanced Research and Technology Development (AR&TD) direct 
utilization, and instrumentation and diagnostics contractors review 
meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In Pro- 
ceedings of the advanced research and technology development 
direct utilization. instrumentation and diagnostics contractors’ review 
meeting. 547p. Order Number DE91006344. Source: OSTI; NTIS. 

During the operation of pulverized-coal-fired boilers, ash deposits 
form on boiler surfaces. These ash deposits reduce the transfer of 
heat from the flame to the water or steam, and thus reduce the éf- 
ficiency of the boiler. The heat transfer properties of ash deposits 
are described by two thermophysical properties, the emissivity and 
the thermal conductivity. The goal of this project is to develop mod- 
els that predict the thermal conductivities and emissivities of ash 
deposits. Since these models are intended for use as submodels in 
large-scale computer simulations of boilers, they must be able to 
predict the thermophysical properties of ash deposits from first 
principles, that is, from the information readily available within the 
simulations. Although the project will eventually encompass both 
the thermal conductivities and the emissivities of ash deposits, the 





initial emphasis will be on the thermal conductivities. In addition to 
developing thermophysical property models, this project will provide 
quantitative physical and chemical characterizations of ash 
deposits. These will be useful in further understanding the mecha- 
nisms of mineral matter transformation and ash deposit formation. 


29688 (CONF-900981-, pp. 501-512) Advanced research in 
instrumentation and control technology. Sheen, S.H. (Argonne 
National Lab., IL (USA)); Raptis, A.C. USDOE Pittsburgh Energy 
Technology Center, PA (United States); USDOE Morgantown En- 
ergy Technology Center, WV (United States). [1990]. DOE Contract 
W-31109-ENG-38. From 1990 Advanced Research and Technology 
Development (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The project objective is to conduct advanced research in instru- 
mentation and diagnostics technology needed in coal combustion 
and conversion processes. In this reporting period, project effort fo- 
cused on the development of a practical ultrasonic technique for 
measuring coal-slurry viscosity. Acoustic impedance and shear- 
wave transmission measurements were the two techniques 
examined. Acoustic impedance methods measure the amplitude 
and phase of the reflected signals from a solid wedge/fluid inter- 
face. The signal amplitude and phase, in principle, can be used to 
deduce the fluid shear impedance from which the shear viscosity 
can be derived. This method has been evaluated both theoretically 
and experimentally. Different wedge designs have been tested. 
Shear-wave velocity in a fluid is directly related to the kinematic 
viscosity of the fluid. But because of the high attenuation of the 
shear wave in a fluid, measurement of shear wave velocity is very 
difficult, especially for fluids of low viscosity. An alternative method 
is to measure the shear-wave transmission through a narrow gap 
filled with fluid. Both methods are described and results to date are 
discussed. 


29689 (CONF-910812-9) An investigation of the chemistry 
of the pore structure of coal in the presence of a swelling sol- 
vent using a novel EPR technique. Spears, D.R.; Sady, W.; 
Kispert, L.D. Alabama Univ., University, AL (United States). Dept. 
of Chemistry. [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90284. From 202. na- 
tional meeting of the American Chemical Society (ACS); New York, 
NY (United States); 25-30 Aug 1991. Order Number DE91016598. 
Source: OST!; NTIS; GPO Dep. 

To study the hydrogen bonding ability of functional groups in 
pores of Argonne Premium Coal Samples (APCS) exposed during 
swelling, small nitroxide spin probes with reactive R groups -H, - 
OH, -CO>H, and -NHp differing in polarity were diffused into APCS 
coals during swelling and the concentration of the trapped probes 
measured by an EPR method. As the hydrogen bonding ability of R 
increases, the degree of probe retention increases; however, probe 
retention decreases with rank. Polar solvents like pyridine interact 
specifically with polar functional groups on the micropore wall and 
prevent binding with polar guest molecules. 17 refs., 5 figs., 1 tab. 


29690 (DOE/PC/88877-T8) Coal surface control for 
advanced physical fine coal cleaning technologies: Annual re- 
port, January 1, 1990—-December 31, 1990. Morsi, B.|.; Chiang, 
S.-H.; Sharkey, A.; Blachere, J.; Klinzing, G.; Streeter, R.; Gray, 
R.; Araujo, G.; Venkatadri, R.; Bi, H.; Campbell, P.; Ciocco, M.; Hit- 
tle, L.; Kim, S.; Chiarelli, P.; Kim, Y.; Perez, L.; Cheng, Y.S. 
Pittsburgh Univ., PA (United States). Dept. of Chemical and 
Petroleum Engineering. [1990]. 236p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88877. 
Order Number DE91016587. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the project is to develop techniques for 
coal surface control prior to the advanced physical fine coal clean- 
ing process of selective agglomeration in order to achieve 90% 
pyrite sulfur rejection at a energy recovery greater than 90% based 
on run-of-mine coal. The surface control is meant to encompass 
surface modification during grinding and laboratory beneficiation 
testing. The coal samples used in this project include three base 
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coals, Upper Freeport — Indiana County, PA, Pittsburgh #8 — Bel- 
mont County, OH, and Illinois #6 — Randolph County, IL, and three 
other coals, Upper Freeport — Grant County, WV, Kentucky #9 — 
Hopkins County, KY, and Wyodak — Campbell County, WY. During 
this year the research effort was focused on Exploratory Research 
& Development and Support. The main goal is to explore new and 
promising avenues leading to effective surface control for selective 
agglomeration processes and to provide support services to the 
DOE’s Engineering Development Program. In order to achieve this 
goal, the specific objectives are: (1) To improve and optimize the 
coal surface control techniques developed in Tasks 4, 5, and 6 
found to achieve high energy recover and pyritic sulfur rejection. 
(2) To explore and develop new and promising avenues leading to 
effective coal surface control for selective agglomeration pro- 
cesses. (3) To provide support services to the DOE/PETC and 
other DOE contractors. 14 refs., 77 figs., 67 tabs. 


29691 (DOE/PC/88878-T10) Coal surface control for ad- 
vanced fine coal flotation: Annual report No. 2, January 1, 
1990-September 30, 1990. Fuerstenau, D.W. (California Univ., 
Berkeley, CA (United States)); Sastry, K.V.S.; Hanson, J.S.; Diao, 
J.; De, A.; Sotillo, F.; Harris, G.; Somasundaran, P.; Harris, C.C.; 
Vasudevan, T.; Liu, D.; Li, C.; Hu, Weibei; Zou, Y.; Chen, W.; 
Choudhry, V.; Shea, SCalifornia Univ., Berkeley, CA (United 
States); Columbia Univ., New York, NY (United States); Utah Univ., 
Salt Lake City, UT (United States); Praxis Engineers, Inc., Milpitas, 
CA (United States). 15 Jan 1991. 164p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88878. 
Order Number DE91016590. Source: OSTI; NTIS; GPO Dep. 

The majority of research conducted was designed to contro! and 
selectivity modify coal and pyrite surfaces during flotation. Numer- 
ous approaches were used as part of the effort to enhance the 
separation efficiency of the flotation process. These included the 
addition of emulsifiers, dispersants, xanthated polymers, straight- 
chained alcohols, calcium cyanides an pH modifiers. The most 
important finding from these studies are the delineation of the role 
of pH and the beneficial effects of alcohols on coal flotation. For 
minus 28-mesh coal, a detailed study of the role of particle size on 
the kinetics of flotation was undertaken in order to determine flota- 
tion rate constants for coal, ash and pyrite particles as a function 
of particle size. In general, the rate constants for the flotation of 
coal were found to be higher than those of pyrite and ash and they 
did not vary substantially with particle size. Characterization studies 
of weathered and fresh coal samples were also completed. Induc- 
tion times measured for freshly ground coal were found to indicate 
the same order of hydrophobicity as determined by contact angle 
measurements and all other techniques used to assess wettability. 
DRIFT spectroscopy of weathered coals was not able to detect the 
effects of weathering while zeta potential measurements showed 
that the weathered coal had a slightly more negative surface 
charge. The induction times for the coals generally increased with 
weathering time. 4 refs., 69 figs., 82 tabs. 


29692 (DOE/PC/88921—11) Spin-mapping of coal structures 
with ESE and ENDOR: Eleventh quarterly report. Belford, R.L.; 
Clarkson, R.B. Illinois Univ., Urbana, IL (United States). 1 Jun 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-88PC88921. Order Number DE91018058. 
Source: OSTI; NTIS; GPO Dep. 

The goals of this program include developing a system for the 
analysis of the chemical forms of organic sulfur in coal by very 
high field EPR spectroscopy, ENDOR, and ESE spectroscopy and 
applying it to coals and to the effects of treatment upon their sulfur- 
containing organic components. The approach is to utilize the 
naturally-occurring unpaired electrons in the organic structures of 
coals as spies to provide molecular structure information, reading 
out the information with Electron Paramagnetic Resonance (EPR) 
spectroscopy. A special aspect of this project is that a new very- 
high-field (VHF) EPR instrument in our laboratory is able to resolve 
features caused specifically by the sulfur atoms in heterocyclic 
structures. First, representative sulfur- and oxygen-containing hete- 
rocyclic compounds are prepared, made into forms containing 
unpaired electrons to mimic the regions being observed in the 
coals, and their VHF-EPR spectra recorded, analyzed, and cata- 
logued. Next, both high- and low-sulfur coals and coal macerals 
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are examined by VHF-EPR spectroscopy, and the spectra com- 
pared with synthetic spectra derived from mixtures of the model 
compounds. The aim here is to be able to do computer-modeling 
of the spectral features in each coal and to relate them to the 
underlying chemical structures (particularly sulfur-containing hetero- 
cyclics). Finally, changes in the organic sulfur brought about by 
various coal treatments (desulfurizations) are followed through the 
concomitant alteration of their VHF-EPR spectra. 6 figs. 


29693 (DOE/PC/88934-T10) Enhancment of surface prop- 
erties for coal benefication: Technical progress report, April 1, 
1991—June 30, 1991. Chander, S.; Aplan, F.F. Pennsylvania State 
Univ., University Park, PA (United States). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
88PC88934. Order Number DE91018160. Source: OSTI; NTIS; 
GPO Dep. 

The main objective of this research project is to study ways to 
modify surface properties of coal, pyrite and ash-forming mineral 
matter for beneficiation of fine coal. Since the differences in sur- 
face properties of coal and mineral matter are utilized in several oil 
based preparation technologies, such as: froth flotation, emulsion 
flotation, spherical agglomeration and liquid-liquid separation, an- 
other objective is to delineate the role of oil. The following studies 
are being carried out to achieve the objectives stated in the previ- 
ous paragraph: Investigation of the natural hydrophobicity of coal 
and pyrite; development and evaluation of enhanced coal hy- 
drophobicity; development and evaluation of reagents (sodium 
borate and sodium carbonate solutions) which modulate the hy- 
drophobicity of pyrite; development and evaluation of emulsion 
processes and their underlying principles. 


29694 (DOE/PC/88948-T1) Study of flow properties of wet 
solids using laser induced photo chemical anemometry: Quar- 
terly technical progress report, January-March 1991. Falco, B. 
Michigan State Univ., East Lansing, MI (United States). 25 May 
1991. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-88PC88948. Order Number DE91016877. 
Source: OSTI; NTIS; GPO Dep. 

Research continued on flow properties of wet solids. This quarter 
we have: set up the data acquisition system to obtain two-color 
solid and liquid LIPA flow diagnostics separately and simultane- 
ously; obtained qualitative flow visualization of the thicker core, 
more liquid annulus flow using a crude skimmer; continued to 
make more red Europium imbedded CaF. which we want to use 
as the solid phase material that is photoluminescent, as well as 
more green Flowlite for the liquid phase; and made progress im- 
proving our grid line detection data analysis scheme to allow for it 
to automatically detect the grid intersections that are distorted by 
more than a small amount. 2 figs. 


29695 (DOE/PC/89764-T3) Permeability changes in coal 
resulting from gas desorption: Sixth quarterly report, January 
1, 1991-—March 31, 1991. Alabama Univ., University, AL (United 
States). Dept. of Mineral Engineering. [1991]. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89764. Order Number DE91016588. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this project is to test the hypothesis that the 
desorption of gases (particularly methane) from coal results in 
shrinkage of the coal matrix, bringing about a net increase in per- 
meability. This project is currently focused on 3 component tasks: 
(1) sample collection, specimen preparation, and compositional 
characterization; (2) determination of sorption/desorption isotherms; 
and (3) experimental measurement of swelling and shrinkage of 
coal specimens during sorption and desorption. Major accomplish- 
ments include: three samples were procured from the DOE Coal 
Sample Bank at Penn State, representing high volatile and medium 
volatile bituminous coal ranks; Specimens were prepared for sorp- 
tion isotherm and sorption strain experiments, as described in the 
following section. Results are also reported on sorption isotherms 
via microbalance and sorption strain. 1 ref., 10 figs., 4 tabs. 


29696 (DOE/PC/90176-T33) Characterization of organic ni- 
trogen in IBCSP coals: Technical report, 1 March 1991-31 May 
1991. Kruge, M.A. (Southern Illinois Univ., Carbondale, IL (United 
States). Dept. of Geology); Palmer, S.R.; Crelling, J.C.; Hippo, E.J. 
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Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1991]. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90176. Order Num- 
ber DE91018297. Source: OSTI; NTIS; GPO Dep. 

The aromatic fraction IBCSP #2 coal extract contains gas 
chromatography-amenable nitrogen compounds in greater variety 
and abundance than do either the polar fraction of the extract or 
the aromatic fraction of the pyrolyzate of the same sample. This is 
in contrast to the polyaromatic hydrocarbons, which are equal com- 
plexity in the aromatic fractions of both extract and pyrolyzate. 
Quinoline and tetraaromatic azaarenes have tentatively been iden- 
tified as major nitrogen compounds in the aromatic fractions. The 
ether-soluble peroxyacetic acid oxidation products of vitrinites from 
four IBCSP coals share most of the same principal nitrogen com- 
pounds, however the proportions of these compounds vary widely. 
Exact mass determinations indicate that the oxidation products of 
IBCSP #1 floated coal contain compounds with a single nitrogen 
atom, with two nitrogens and with both a nitrogen and a sulfur 
atom. The majority of single nitrogen compounds are interpreted to 
be oxidized derivatives of pyrrole and its benzologues. A variety of 
derivatives of pyridine and its benzologues are also present in 
lesser abundance. The majority of No compounds are either 
derivatives of pyrazole and its benzologues or dinitro compounds. 
Sulfur and nitrogen coexist principally in heterogeneous polyaro- 
matic systems (e.g., pyridine/thiophene) or, to a lesser extent, as 
polyaromatic thiazoles. 6 figs., 2 tabs. 


29697 (DOE/PC/90176-T34) VHF EPR determination of the 
chemical forms of organic sulfur in coal: Technical report, 
March 1, 1991—May 31, 1991. Clarkson, R.B.; Belford, R.L. Illinois 
Univ., Urbana, IL (United States). [1991]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90176. Order Number DE91018298. Source: OSTI; NTIS; 
GPO Dep. 

Very High Frequency Electron Paramagnetic Resonance (VHF 

EPR) spectroscopy has demonstrated the ability to observe organic 
sulfur in coal. We have constructed a unique VHF EPR instrument 
operating at the W-band (96 GHz), one of only four such instru- 
ments in the world, and the only one studying coal. We are 
employing this instrument, as well as collaborating with scientists 
at Cornell University, who have a 250 GHz spectrometer, to de- 
velop a clearer understanding of the relationships between the 
VHF EPR spectra we observe from Illinois coal and the organic 
sulfur species present in it. Work this Quarter has focused on three 
of the main areas described in the work plan: (1) Synthesis and 
analysis of model systems for thiophenic sulfur species in coal; (2) 
VHF EPR of inertinites from an Illinois #6 coal, particularly the 
effects of NO on this signal; (3) VHF EPR of coal subjected to per- 
chioroethylene extraction and low-temperature pyrolysis, and 
preliminary interpretation of the spectra from these samples and 
implications for desulfurization effectiveness. 7 figs. 
29698 (DOE/PC/90287-T3) Oxidation of coal and coal 
pyrite: Mechanisms and influence on surface characteristics: 
Technical progress report. Doyle, F.M. California Univ., Berkeley, 
CA (United States). Dept. of Materials Science and Mineral Engi- 
neering. 30 Jun 1991. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90287. Order Number 
DE91018062. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to develop a mechanistic under- 
standing of the oxidation of coal and coal pyrite, and to correlate 
the intrinsic physical and chemical properties of these materials, 
along with changes resulting from oxidation, with those surface 
properties that influence the behavior in physical coal cleaning 
processes. The results will provide fundamental insight into the oxi- 
dation process, in terms of the bulk and surface chemistry, the 
microstructure, and the semiconductor properties of the pyrite. Dur- 
ing the third quarter, characterization and oxidation tests were 
performed on Illinois #6 coal from the DOE Pennsylvania State 
Coal Bank and Data Base. 2 figs. 


29699 (DOE/PC/90290—-4) Advanced NMR approaches in 
the characterization of coal: [Quarterly] report No. 4. Maciel, 
G.E. Colorado State Univ., Fort Collins, CO (United States). Dept. 
of Chemistry. [1991]. 24p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract FG22-90PC90290. Order Number 
DE91018164. Source: OSTI: NTIS: GPO Dep 

A solid-state 2D 'H-'SC chemical shift correlation experiment 
has been developed. refined and applied to representative organic 
solids ranging room pure. powdered, crystalline compounds to lig- 
nite. During the 'H chemical shift evolution period a 48-pulse 
elaboration of a recently reported windowless 12-pulse sequence 
(BB-12) was applied in the '°C channel for decoupling the 'H-'°C 
dipolar interaction, along with the windowless BLEW-48 for 'H-'H 
dipolar decoupling. For 'H—'SC polarization transfer, the previ- 
ously reported WIM-24 windowless sequence was used in both the 
'H and '°C channels. Excellent 2D results are obtained, permitting 
1H peaks to benefit in resolution from the spread of '*C chemical 
shifts. Prospects for future techniques and applications are dis- 
cussed. 23 refs., 8 figs. 


29700 (DOE/PC/90751-T8, pp. 8.1-8.9) Characterization of 
combustion products from drop-tube and pilot scale combus- 
tion experiments. Huffman, G.P. (Univ. of Kentucky, Lexington 
(USA)): Huffins, F.E.; Shah, N.; Shah, A. PSI Technology Co.. An- 
dover, MA (United States). Nov 1989. (PS}+1024:TR-979). In 
Transformations of inorganic coal constituents in combustion sys- 
tems. Quarterly report No. 12, July-September 1989. 88p. Order 
Number DE91010378. Source: OSTI; NTIS. 

Combustion products from two lignites, a subbituminous coal and 
four bituminous coals are being investigated by computer- 
controlled scanning electron microscopy (CCSEM), X-ray 
Absorption fine structure (XAFS) spectroscopy, and Mossbauer 
spectroscopy at the University of Kentucky. Model compounds and 
coals have also been investigated after simulated combustion treat- 
ment in drop-tube furnace tests. New CCSEM software programs 
have been developed for presentation of ash particle composition 
data in binary, ternary and quaternary phase diagrams, and extrac- 
tion of particle size distributions for chosen composition ranges. 
XAFS spectroscopy was used to determine the structure of calcium 
and potassium containing phases in a variety of ash samples pro- 
duced from the coals under investigation and in samples derived 
from drop tube furnace (DTF) experiments on pure illite and on cal- 
cium and silicon loaded sucrose chars. The melting and reaction 
pathways of the principal potassium and calcium phases was 
determined. Mossbauer spectroscopy was used primarily to deter- 
mine the transformations of pyrite in DTF experiments. 


29701 (STEV-TORV-—91-3) Different forms of sulfur in peat. 
Sandstroem, T. (Statens Lantbrukskemiska Laboratorium, Umeaa 
(SE)). Statens Energiverk, Stockholm (Sweden). Nov 1989. 15p. 
(In Swedish). Project STEV-216-085. Order Number DE91527181. 
Source: OSTI; NTIS (US Sales Only). 

The purpose of the project has been to develop an instrumental 
method for analyzing different forms of sulphur in peat. Present 
method is based on high temperature combustion with a following 
infrared detection of sulphur dioxide. During the combustion the 
sulphur dioxide is forming peaks, more or less separated. The sig- 
nal from the IR-detector has been transferred to an IBM-compatible 
computer for a multivariate evaluation of the peak shapes with 
PCA (Principal Component Analyses) and PLS (Partial Least 
Squares regression). Peat samples have been mixed with different 
sulphur compounds in different levels. The addition of organic 
sulphur were done with cystein (aminoacid) and tiophen (hetero- 
cyclic), while pyrite (FeS2) and ironsulphate(FeSO,) were added 
as inorganic sulphur. The results of the experiment demonstrate 
that the method can be acceptable for analyzing different forms of 
sulphur, especialiy organic sulphur. The inorganic forms of sulphur 
are more difficult to analyze with a good result. Further develop- 
ment is necessary to improve the method. It is also necessary to 
enlarge the experiments with different species of peat and other 
sulphur compounds to decide the possibility of the method. A fur- 
ther development should also include combustion experiments to 
compare the sulphur forms in the fuel with measured emissions of 
sulphur. (au). 


29702 (STEV-TORV-91-4) Accurate determination of sulfur 
in peat and wood chips. Fredriksson, D. (Sveriges Geologiska 
Undersoekning, Uppsala (SE)); Olin, Aa. Statens Energiverk, Stock- 
holm (Sweden). 1989. 13p. (in Swedish). Project STEV-216-092. 
Order Number DE91527182. Source: OSTI; NTIS (US Sales Only). 
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More stringent pollution laws concerning emission of sulphur 
from combustion plants, demand an increased accuracy in fuel 
analysis. In this project 5 peat samples and 3 wood-chips sample 
have been analyzed with two highly qualitative methods. These are 
x-ray fluorescence spectrometry and spectrophotometry. These 
methods are labor intensive and are compared with a more com- 
monly used instrumental method. (UW). 


29703 (VTT-SYMP-85) Peat and peatiands. Lehtovaara, J.: 
Kanervirta. M.L.:  Hallikas, J. (eds.). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1988. 199p. (In Finnish, 
English). (CONF-8705414—: Seminar on peat and peatlands. Jy- 
vaeskylae (Finland), 27-28 May 1987). Order Number 
DE91527115. Source: OSTI; NTIS (US Sales Only). 

The third symposium on basic peat research was held again in 
Jywaeskylae. The organization backround of this every second 
year occurring meeting was the co-operation group of Vapo Co/Ltd, 
Jyvaeskylae University and the Technical Research Centre of Fin- 
land. The presentations in the symposium concentrated mainly on 
the chemistry of peat. Some studies were also presented on the 
physical properties of peat and the environmental aspects of peat 
production. The state of art on peat research in the States and in 
Finland were also presented. 


29704 (VTT-SYMP-85, pp. 65-76) Eftect of humification on 
the lipid material of Bryales and Carex-Bryales peat extracts. 
Lehtonen, K. (Turku Univ. (Finland). Inst. of Chemistry and Bio- 
chemistry); Ketola, M.;  Tolonen, K. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1988. (In Finnish). (CONF- 
8705414—: Seminar on peat and peatlands, Jyvaeskylae (Finland), 
27-28 May 1987). In Peat and peatlands. 199p. Order Number 
DE91527115. Source: OSTI; NTIS (US Sales Only). 

Distribution of lipidic compounds (fatty acids, w-hydroxy acids, a, 
w-alkanedioic acids, |-alkanols, n-alkanes and sterols) have been 
studied in the extracts of Bryales and Carex-Bryales peat samples 
with various degrees of humification by means of capillary gas 
chromatography and combined gas chromatography-mass spec- 
trometry. The extract contents of both peat species were low i.e. 
1.45 to 4.75 % on dry peat basis. The amounts of the compounds 
analyzable by GC were found to decrease in Bryales peat and to 
increase in Carex-Bryales peat with increasing degree of humifica- 
tion. The behaviour of polymeric matter, the nonvolatile part of 
extracts, was opposite to that. About 90 % of the lipidic compounds 
analyzed from the extracts consisted of fatty and w-hydroxy acids, 
and |-alkanols. In Bryales peat the progress of humification did not 
essentially affect their amounts. In Carex-Bryales peat the amounts 
of fatty and hydroxy acids were increased with increasing degree 
of humification. When humification was proceeded from H 1 to H 4 
the relative amount of hydroxy acids was duplicated (26.9 -> 49.0 
%) while the percentage value of |-alkanols was reduced to one 
third (H 1, 22.4 % -> H 4-5, 6.5 %). The minor constituents in the 
analyzed part of the extracts (10 %) comprised a,w-diacids, n- 
alkanes and sterols. A clear huification effect could be observed 
only for sterols of Bryales peat: their amount decreased with in- 
creasing degree of humification. It could be found that the effect of 
humification on the distribution of the extractable lipids of Bryales 
and Carex-Bryales peats were clearly different. 


29705 (VTT-SYMP-85, pp. 54-64) New uses for chemical 
fractions of peat. Haenninen, K. (Joensuu Univ. (Finland). Dept. 
of Chemistry). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1988. (CONF-8705414—: Seminar on peat and peatlands, Jy- 
vaeskylae (Finland), 27-28 May 1987). In Peat and peatlands. 
199p. Order Number DE91527115. Source: OSTI; NTIS (US Sales 
Only). 

Peat can be chemically fractionated into six fractions characteriz- 
able as carbohydrate-like and non-carbohydrate-like structures. 
Suggestions are made how to produce and utilize these fractions 
in industrial scale. It is noted that, through limited harvesting and 
the total utilization of chemical fractions, peat might be exploited as 
a renewable rather than as a non-renewable resource. 


29706 (VTT-SYMP-85, pp. 7-34) Perspectives on peat re- 
search, development and technology in North America. 
Fuchsman, C.H. (Bemidji State University, Bemidji, Minnesota 
(USA). Center for Environmental Studies). Valtion Teknillinen 
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Tutkimuskeskus. Espoo (Finland). 1988. (CONF-8705414—-: Semi- 
nar on peat and peatlands. Jyvaeskylae (Finland). 27-28 May 
1987). In Peat and peatlands. 199p. Order Number DE91527115. 
Source: OSTI: NTIS (US Sales Only). 

Research in peat chemistry. peat engineering and peat applica- 
tions in the USA and Canada have been qreatly affected by 
political responses to the world petroleum situation. At present, 
fuel-oriented peat research and development is at a low level. 
Other applications, associated with pollution control and the devel- 
opment of non-fuel industrial products continue at some institutions. 
More fundamental studies in the chemistry and biochemistry of 
peat are being pursued in academic laboratories, despite a lack of 
govenrment support. Among the more important problems being in- 
vestigated are the chemical composition of peat and the nature of 
products and by-products from wetcarbonization processes. 


29707 (VTT-SYMP-85, pp. 169-178) Viscosity and pipe flow 
properties of peat sludge. Luukkainen. V.M. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1988. (in Finnish). (CONF- 
8705414—: Seminar on peat and peatlands, Jyvaeskylae (Finland), 
27-28 May 1987). In Peat and peatiands. 199p. Order Number 
DE91527115. Source: OSTI: NTIS (US Sales Only). 

Rheological properties of peat sludge have been studied in the 
Laboratory of Domestic Fuels at the Technical Research Center of 
Finland. Viscosities for sludges made from six different peats were 
determined a rotational viscosimeter. The measurements showed 
that peat sludge has plastic, newtonic. dilational and thixotropical 
properties. Viscosity depends on suspended matter content, quality 
of peat and particle size of sludge. Pressure losses happening in 
pipe flow of peat sludge have been studied by two different kind of 
peat sludges. Pressure losses depend on the of the flow speed of 
sludge, suspended matter content and pipe size. On the basis of 
these measurements, it has been possible to estimate the pumpa- 
bility of peat sludges. 


29708 (VTT-SYMP-85, pp. 140-150) The structure of peat 
and its influence on water retention. Aho, M. (Valtion Teknillinen 
Tutkimuskeskus, Jyvaeskylae (Finland). Kotimaisten Polttoaineiden 
Lab.). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1988. 
(In Finnish). (CONF-8705414—: Seminar on peat and peatlands, 
Jyvaeskylae (Finland), 27-28 May 1987). In Peat and peatlands. 
199p. Order Number DE91527115. Source: OSTI; NTIS (US Sales 
Only). 

The structure and the water retention properties of six different 
kind of Finnish peat were studied. The results were compared with 
those of the Indonesian peat. The structure of the Indonesian peat 
is very different from the Finnish. The differences in structure of the 
samples were measured by particle size analysis, elementar analy- 
sis and spectrometric methods. Water retention properties were 
studied by different methods, eg. by thermogravimetric analysis 
and compression tests. 


29709 (VTT-SYMP-85, pp. 200) Lipidic compounds associ 
ated with peat humic acids. Ketola, M. (Turku Univ. (Finland). 
Inst. of Chemistry and Biochemistry); Lehtonen, K.; Haenninen, K. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1988. (in 
Finnish). (CONF-8705414-: Seminar on peat and peatlands, Jy- 
vaeskylae (Finland), 27-28 May 1987). In Peat and peatlands. 
199p. Order Number DE91527115. Source: OSTI; NTIS (US Sales 
Only). 

Humic acids were extracted from a high-decomposed peat (H 6- 
7) and oxidized by CuO. The oxidation products, after methylation 
and silylation, were further analyzed for their lipid monomers by 
capillary gas chromatography and mass spectrometry. The 
hydrophobic lipidic matter was found to account for 4 % of the oxi- 
dized humic acids soluble in ethyl acetate. The predominating 
constituents (90 %) were cyclic compounds, mainly hydroxy, oxo 
and carboxylic acid derivatives of triterpenoids with the lupane and 
friedelane skeletons. Triterpenoids are not previously reported in lit- 
erature to be associated with humic acids. The minor part of 
identified lipids (10 %) consisted of aliphatics which mainly were 
fatty acids ranged from Ci4 to C30 with even-carbon predomi- 
nance. Other lipidic compounds were #-sitosterol and normal 
C24-alcohol. No n-alkanes were detected. 
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Refer also to citation(s! 29585. 29586. 29587, 29602. 29603, 
29685. 29686. 29687. 29732. 29737, 29738, 29739, 29744, 29745, 
29747. 29748. 29752. 29757. 29758. 29759, 29760, 29761, 30448, 
30449, 30450. 30451. 30452. 30453. 30454, 30455, 30456, 30457, 
30458. 31435. 31436, 32357. 32358, 32420 


29710 (CONF-900981-, pp. 39-47) Microbial reduction of 
SO. and NO, as a means of by-product recovery/disposal 
trom regenerable processes for the desulfurization of flue gas. 
Sublette. K.L. (Univ. of Tulsa, OK (USA)). USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); USDOE Morgantown 
Energy Technology Center, WV (United States). [1990]. DOE Con- 
tract FG22-88PC88945. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting: Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI: NTIS. 

The objective of this project was to investigate the reduction of 
SO» to HS by Desulfovibrio desulturicans in co-culture with mixed 
fermentative heterotrophs and the reduction of NO and NOz by T. 
denitrificans. The ultimate goal was the development of a viable 
process concept whereby a microbial process could impact on the 
problem of flue gas desulfurization and NO, removal. Simultaneous 
removal of SOz and NO, from a gas was shown to be impractical. 
However, the technical problems which confront simultaneous re- 
moval of SOz and NO, are for the most part eliminated if the two 
reactions of interest. SO. reduction to H2S and NO, reduction to 
No, are decoupled. Therefore, by-product recovery/disposal from 
regenerable processes for flue gas desulfurization and NO, re- 
moval remained a viable process option. An economic evaluation 
of the microbial reduction of SO2 was performed comparing the mi- 
crobial process to conventional catalytic SO2 hydrogenation. In 
terms of capital investment the processes were comparable. How- 
ever, the operating costs of the microbial process were much 
higher than the conventional process due to the costs of raw mate- 
rials (corn hydrolysate). An important part of this project will be to 
evaluate less expensive electron donors for sulfate reducing bacte- 
ria working cultures for SO reduction such as sewage sludge and 
H2/COz. This project will also evaiuate various denitrifying bacteria 
for the ability to efficiently reduce NO, to No. 


29711 (CONF-900981-—, pp. 113-122) Mechanical analysis of 
ceramic cross flow filters. Lippert, T.E. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA)); Singh, J.P.; Majumdar, S.; Kleiner, 
R.N. USDOE Pittsburgh Energy Technology Center, PA (United 
States); USDOE Morgantown Energy Technology Center, WV 
(United States). [1990]. DOE Contract AC21-86MC23252. From 
1990 Advanced Research and Technology Development (AR&TD) 
direct utilization, and instrumentation and diagnostics contractors 
review meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In 
Proceedings of the advanced research and technology develop- 
ment direct utilization, instrumentation and diagnostics contractors’ 
review meeting. 547p. Order Number DE91006344. Source: 
OSTI; NTIS. 

The objective of this work is to improve the reliability, uniformity 
and mechanical integrity of the cross flow filter through improved 
design, manufacturing and quality assurance. The goal is to pro- 
vide a cross flow filter that will endure the mechanical and thermal 
loads and stresses imposed during installation, startup and opera- 
tion (including pulse cleaning) at high temperature, high pressure 
that are indicative of advanced fossil power generation applica- 
tions. This program activity provides the technology base for the 
development of the cross flow filter element including material 
properties and supports the implementation of these filters into pilot 
plant and field demonstration facilities. Current program effort fo- 
cuses on developing material qualification technology that includes 
evaluating filter material microstructure and mechanical properties 
to establish a statistical base for fracture toughness. The properties 
data, in conjunction with finite element analysis is used to quantity 
critical structural properties such as tolerable flaw size. The intent 
is to use the evaluation as a basis for filter element specification 





and quality control through appropriate nondestructive evaluation 
(NDE) techniques. 


29712 (CONF-900981-, pp. 141-147) Advanced develop- 
ment of the nested-fiber filter. Litt, R.D. (Battelle, Columbus, OH 
(USA)); Conkle, H.N. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States); USDOE Morgantown Energy Technology 
Center, WV (United States). [1990]. DOE Contract AC21- 
89MC26233. From 1990 Advanced Research and Technology 
Development (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh. PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The Nested-Fiber Filter (NFF) system is based on the concept of 
a nest of needle-like fibers made from an alloy suited for the appli- 
cation. Filter action results from particulate matter forming dendritic, 
or chain-like, structures on the surface of the fibers. The major 
advantages of the NFF system include high throughput, high effi- 
ciency, low pressure drop, and compact equipment size. Reduced 
capital and operating costs results from these technical advan- 
tages. The project objective is to develop an effective method to 
clean the high-temperature, high-pressure Nested Fiber Filter. 
Such systems require efficient particulate removal at temperatures 
over 980C and pressures to 10 and 30 atmospheres. Results to 
date are discussed. 


29713 (CONF-900981-, pp. 407-413) ASA-NDE of solids/ 
ceramics. Beer, S.K. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States); USDOE Morgantown Energy Technology 
Center, WV (United States). [1990]. From 1990 Advanced Re- 
search and Technology Development (AR&TD) direct utilization, 
and instrumentation and diagnostics contractors review meeting; 
Pittsburgh, PA (United States); 16-18 Sep 1990. In Proceedings of 
the advanced research and technology development direct utiliza- 
tion, instrumentation and diagnostics contractors’ review meeting. 
547p. Order Number DE91006344. Source: OSTI; NTIS. 

Ceramic candle filters are used to filter particulates out of pro- 
cess streams. As particulates accumulate, filter performance is 
impaired as the result of increasing pressure drop across the filter. 
Particle accumulation is periodically removed by flushing the filter 
with pulses of pressurized nitrogen in the reverse direction, thus 
rejuvenating the filter and extending useful filter lifetime. If the 
pressure drop remains unacceptably high, despite pulse cleaning, 
the filter is said to be blinded. Reasons for filter blinding are not 
clear; a more thorough understanding of the blinding mechanisms 
would aid in anticipating material needs for advanced coal utiliza- 
tion processes. The purpose of this project is to determine the 
feasibility of using magnetic resonance imaging (MRI) as a nonde- 
structive analysis technique to aid in determining the reasons for 
degradation of ceramic filter performance. Results are discussed. 


29714 (CONF-900981-, pp. 423-431) Contaminant control - 
NO, studies. Casleton, K.H. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States); USDOE Morgantown Energy 
Technology Center, WV (United States). [1990]. From 1990 Ad- 
vanced Research and Technology Development (AR&TD) direct 
utilization, and instrumentation and diagnostics contractors review 
meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In Pro- 
ceedings of the advanced research and technology development 
direct utilization, instrumentation and diagnostics contractors’ review 
meeting. 547p. Order Number DE91006344. Source: OSTI; NTIS. 

The objective of this project is to support the development of 
coal-fueled heat engines by investigating the processes controlling 
the formation and removal of nitrogen oxides in combustion sys- 
tems. While a number of approaches for control of nitrogen oxides 
have been suggested and studied in some detail, reliable develop- 
ment and full utilization of these approaches require detailed 
knowledge of interactions in complicated chemical systems. The 
scope of this project is to examine the chemical kinetics associated 
with NO, formation and control in advanced heat engine systems 
and identify potential NO, control strategies. In particular, empha- 
sis is directed toward providing support for METC’s in-house 
program in advanced turbine combustion. This is being accom- 
plished via a combined experimental and modeling approach. 
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Activities are currently under way to assemble a flat flame burner 
system. This system will consist of a flat flame burner, a gas sam- 
pling probe, and a variety of gas analyzers to determine species 
concentration profiles in the products-of-combustion stream. The 
primary applications for this burner include: providing a well- 
controiled combustion environment suitable for testing novel 
instrumentation concepts, measurement of detailed species con- 
centration profiles for NO, model validation studies, and testing of 
novel NO,/N2O control concepts. 


29715  (CONF-900981-, pp. 451-463) Modeling the growth 
of ash deposits. Fuchs, W. USDOE Pittsburgh Energy Technology 
Center, PA (United States); USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1990]. From 1990 Advanced 
Research and Technology Development (AR&TD) direct utilization, 
and instrumentation and diagnostics contractors review meeting; 
Pittsburgh, PA (United States); 16-18 Sep 1990. In Proceedings of 
the advanced research and technology development direct utiliza- 
tion, instrumentation and diagnostics contractors’ review meeting. 
547p. Order Number DE91006344. Source: OSTI; NTIS. 

The goal of this project is to develop a comprehensive model for 
the formation of ash deposits on the cooling surfaces of coal com- 
bustion systems. As the vehicle for developing and testing of 
mechanism describing these effects, a combustion simulator pro- 
gram developed at the Advanced Combustion Engineering Center 
at Brigham Young University, known as PCGC-2 was selected. 
PCGC-2 is a fluid dynamics code describing axial symmetric sys- 
tems. A preliminary test of PCGC-2’s prediction of the effect of the 
particles on the turbulence indicated the need for a validation of 
the PCGC-2 code with respect to particle dispersion. A test series 
was initiated to compare experimental data for isothermal non- 
reactive flows with results of PCGC-2. The paper describes the 
experimental setup, model modifications, and results. 


29716 (CONF-900981—, pp. 485-493) Ash deposition in 
coal-fired gas turbines. Logan, R.G.; Scanlon, M.J. USDOE Pitts- 
burgh Energy Technology Center, PA (United States); USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1990]. From 1990 Advanced Research and Technology Develop- 
ment (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. in Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The objectives of ash deposition studies at METC are to identify 
operating parameters and process conditions which minimize the 
formation of ash deposits in gas turbines, and to identify mecha- 
nisms of ash deposit formation at coal-fired gas turbine conditions. 
Work in the past year focussed on measurements of the effective- 
ness of a variety of aluminosilicate additives for deposition 
mitigation, and the effects of residual carbon on deposition rates. 
Experiments are described and results to date are discussed. The 
coals used in these tests were an Arkwright Pittsburgh bituminous 
containing approximately 7% ash and 2% sulfur, and a benefici- 
ated Kentucky Biue Gem bituminous containing approximately 
0.6% ash and 1% sulfur. 


29717 (CONF-91065S-30) Demonstration of advanced 
tangentially-fired combustion techniques for the reduction of 
nitrogen oxide emissions from coalfired bollers. Hardman, 
R.R. (Southern Co. Services, Inc., Birmingham, AL (United 
States)); Wilson, S.M.; Smith, L.L.; Larsen, L. Southern Co. 
Services, Inc., Birmingham, AL (United States). [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-90PC89653. Contract C-91-000028. From 84. annual meet- 
ing and exhibition of the Air and Waste Management Association 
(AWMA); Vancouver (Canada); 16-21 Jun 1991. Order Number 
DE91016576. Source: OSTI; NTIS; GPO Dep. 

This paper discusses the progress of a US Department of En- 
ergy Innovative Clean Coal Technology Project demonstrating 
advanced tangentially fired combustion techniques for the reduction 
of nitrogen oxide (NOx) emissions from coal-fired boilers. The 
primary objective of the demonstration is to determine the perfor- 
mance of four low NO, combustion technologies applied in a 
stepwise fashion to a 180 MW boiler. A target of achieving fifty 
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percent NO, reduction has been established for the project. Details 
of the required instrumentation including acoustic pyrometers and 
continuous emissions and monitoring systems are given. Results 
from a 1/12 scale model of the demonstration boiler outfitted with 
the retrofit technology are presented. Finally, preliminary baseline 
results are presented. 4 figs. 


29718 (CONF-9107150-1) Materials for hot-gas filter 
tubesheets. Swindenman, R.W. (Oak Ridge National Lab., TN 
(United States)); Mallett, R.H. Oak Ridge National Lab., TN (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 8. annual 
heat engines and gas stream cleanup systems contractor's review 
meeting; Morgantown, WV (United States); 16-18 Jul 1991. Order 
Number DE91017227. Source: OSTI; NTIS; GPO Dep. 

Thermal and inelastic analyses were performed on two tubesheet 
configurations proposed for the support of ceramic filters in a flue 
gas cleanup vessel. A duty cycle specified for a Pressurized Flu- 
idized Bed Combustor (PFBC) was incorporated into the analyses. 
Lower transients stresses and strains were calculated for a V- 
support design than for a shelf support. Creep and fatigue damage 
ratios were also predicted assuming the validity of linear damage 
accumulations methods based on material stress-rupture and fa- 
tigue data. High predictions of damage were made that reflected 
the influence of conservative design margins and pessimistic mate- 
rials representations. The damage calculated for the V-support was 
less than that predicted for the shelf support. 6 refs., 15 figs. 


29719 (DOE/PC/88874-T14) Theoretical approach for en- 
hanced mass transfer effects in-duct flue gas desulfurization 
processes: Quarterly report No. 12, April 1—-June 30 1991. 
Acurex Corp., Research Triangle Park, NC (United States). Envi- 
ronmental Systems Div.; Texas Univ., Austin, TX (United States). 
Dept. of Chemical Engineering. 30 Jul 1991. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88874. Order Number DE91018157. Source: OSTI; NTIS; 
GPO Dep. 

The results of testing reactivity of moist solids with SO2 are ex- 
amined. The optimum initial free moisture content was found for 
which 5 s conversion with SO, reached an experimental maximum. 
Agglomeration and handling of moist solids are investigated. The 
results of recycle reactivation by wet grinding of spent Ca(OH)2/fly 
ash mixture are discussed. A significant increase of surface area 
and pore volume was measured following the wet grinding. Under 
conditions in the reactor, wet ground solids were significantly more 
reactive with SOz than with unground solids. 32 refs., 2 figs. 1 tab. 


29720 (DOE/PC/88918-T1) Reduction of NO, and SO2 
emissions from coal burning pulse combustors: Final report. 
Powell, E.A.; Zinn, B.T.; Miller, N.; Chen, F. Georgia Inst. of Tech., 
Atlanta, GA (United States). School of Aerospace Engineering. Dec 
1990. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-88PC88918. Order Number 
DE91015132. Source: OSTI; NTIS; GPO Dep. 

In this investigation, a Rijke pulse combustor was constructed, in 
which unpulverized coal was burned on a rotating bed where the 
presence of acoustic velocity oscillations resulted in bed fluidization 
and intensification of the combustion process. The objectives of 
this investigation were to determine (1) if the nitrogen oxides emis- 
sions of the experimental Rijke pulse combustor could be reduced 
by air staging the combustion process and (2) if the sulfur dioxide 
emissions of this pulse combustor could be reduced by the addi- 
tion of sorbent materials such as limestone to the coal bed or to 
the gas stream above the bed. Air staging experiments were con- 
ducted for total dimensionless air fuel ratios ranging from 1.0 to 1.4 
and primary dimensionless air/fuel ratios ranging from 0.6 to 0.9. 
Injection heights ranged from 20 cm to 52 cm above the coal bed. 
Air staging was effective in reducing the nitrogen oxides emissions 
of coal burning Rijke type pulse combustors under the proper con- 
ditions. Another series of experiments was conducted using 
sorbent addition to reduce sulfur dioxide emissions. In some of 
these experiments, pulverized dolomitic limestone was introduced 
along with the coal through the coal delivery tube just above the 
bed, while in the remainder of the experiments, the sorbent was 
dispersed in an air stream and injected at 15 cm or 23 cm above 
the coal bed. 9 refs., 49 figs., 9 tabs. 
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29721 (DOE/PC/89659-T5) Coal reburning for cyclone 
boiler NO, control demonstration: Quarterly report No. 4, Jan- 
uary, February, March 1991. Babcock and Wilcox Co., Cassville, 
WI (United States). [1991]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-90PC89659. Order 
Number DE91016805. Source: OSTI; NTIS; GPO Dep. 

This quarterly report has been prepared for Phase 1, Phase 2A, 
and Phase 2B of the Coal Reburning for Cyclone Boiler NO, Con- 
trol Demonstration Project. The period covered by the quarterly 
report is January through March 1991. This report represents the 
fourth three-month period of the project. The subject of this report 
identifies progress during the quarter for Phase 1 — Design and 
Permitting and Phase 2A — Long Lead-Time Item Procurement, 
and Phase 2B — Construction and Start-up. Under Phase 1, the fol- 
lowing activities will be discussed. Task 1 — Management and 
Reporting included completing the Preliminary Design Report. The 
Numerical and Physical Flow Modeling first draft report has been 
issued. The Baseline Characterization Report is due for completion 
in April 1991. Task 5 — Design of the Reburn System, system 
drawings continue to be updated and revised. General engineering 
activities continue with emphasis on system controls and electrical 
design. Finally, Task 6 — Permitting activities continue concentrat- 
ing on Phase 2B items. Under Phase 2A — Long Lead-Time 
Procurement, the flame scanner seal air fan, flame scanners, and 
the reburn system air monitors have been purchased. Phase 2B — 
Construction and Start-up, involved completion of the foundation/ 
substructure in March 1991, and spring outage activities, which in- 
cluded asbestos abatement and size reduction of the existing flue 
gas duct were completed. The reburn system design involves input 
from all the project’s tasks and thus, this document assembles a 
summary of 'the*tasks performed to date with the culmination being 
the proposed reburn system design. 


29722 (DOE/PC/89659-T6) Coal reburning for cyclone 
boiler NO, control demonstration: Quarterly report No. 5, 
ApritJune 1991. Babcock and Wilcox Co., Cassville, Wi (United 
States). [1991]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-90PC89659. Order Number 
DE91018057. Source: OSTI; NTIS; GPO Dep. 

The coal reburning for cyclone boiler NO, contro! demonstration 
project will be carried out at the Nelson Dewey Station Unit No. 2 
of Wisconsin Power and Light in Cassville, Wisconsin. Unit No. 2 is 
small enough (100 MWe) to limit project costs, but large enough to 
assure that the reburming technology can be successfully applied 
to the cyclone-fired utility boiler population. As part of the project, 
B&W's 5 million Btuw/hr SBS pilot facility will be utilized to duplicate 
the operating practices of WP&L’s Nelson Dewey Unit #2. The coal 
which is fired at Nelson Dewy will be fired in the SBS cyclone and 
will also be utilized as the reburn fuel. During the field test phase it 
Nelson Dewey Station, emission and performance data will be ac- 
quired and analyzed before and after the coal reburn conversion to 
determine the NO, reduction and impact on boiler performance. 
Combining these combustion test results with physical and numeri- 
cal flow modeling of the technology as applied to Dewey Unit #2, 
will provide a comprehensive test program not only for successful 
application of WP&L's Unit, but for the cyclone population as a 
whole. The control system consists of commercially available 
equipment, such as a pulverizer, burners, a pneumatic coal trans- 
fer system, overfire air ports and a control system, all of which are 
well proven, reliable equipment that can be readily installed. Exten- 
sive power plant modification is not required to implement the 
reburn technology which will increase the potential for commercial- 
ization. Progress is discussed. 


29723 


(DOE/PC/89784—7) Binding and catalytic reduction 
of NO by transition metal aluminosilicates: Technical progress 
report, March 1991—May 1991. Klier, K.; Herman, R.G.; Hou, S. 
Lehigh Univ., Bethlehem, PA (United States). Jun 1991. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


FG22-89PC89784. Order Number DE91018162. Source: 
NTIS; GPO Dep. 

Studies on the catalytic reduction of NO continued. Further char- 
acterization of Co(Il)-exchanged A zeolites having 3.9 ions per unit 
cell has been carried out by diffuse reflectance spectroscopy 


OSTI; 





during desorption studies utilizing nitric oxide. Adsorption and des- 
orption of NO confirmed the accessibility of the trigonal Co(II) 
cations held in the A zeolite lattice. Gas phase analysis during low 
temperature desorption showed that the CoA zeolite exhibited ap- 
preciable activity for the direct decomposition of NO to form N2O 
when the zeolite contained more than one NO per Co(II) cation. 
Evidence was obtained that part of the oxygen was held by the ze- 
olite until temperatures above 700K were reached. 3 figs. 


29724 (KTWE-D-193) Investigation of utilization of FGD- 
product Litac FGD-product: Final report 1991. Bliomster, D. 
(Imatran Voima Oy (IVO), Helsinki (Finiand)); Gers, L.; Pihl, H. 
Kauppa-ja Teollisuusministerio, Helsinki (Finland). Energiaosasto. 
1991. 136p. (in Finnish). Order Number DE91527083. Source: 
OSTI; NTIS (US Sales Only). 

The by-product from the Lifac flue gas desulphurization process 
consists both of fly ash and compounds produced in the FGD- 
process such as calsium sulphate and sulphite calsium hydroxide, 
unreacted limestone and unreacted calcium oxide. The aim of the 
investigation was to determine the composition and the geotechni- 
cal properties of the by-product and the utilization possibilities by 
means of field tests and test constructions. The objects of the 
utilization were chosen from the field of earth construction. Further- 
more the leaching properties were investigated to determine the 
environmental impact of the by-product. The by-product consists of 
two thirds of fly ash and a substantial amount of unreacted lime, 
which means that the product starts to harden if water is added and 
this is taken advantage of in the utilization. The earth construction 
properties, such as spreading and compaction, were similar to the 
ash properties. The test constructions showed that the by-product 
is well suited as material for embankments and excavations. A test 
road was built in Inkoo where the binder (cement) was partly re- 
placed by the by-product. The tests showed that the by-product 
can replace some part of the binder especially in soil cement solu- 
tions. The leaching properties were tested by means of laboratory 
and field tests. The results show that the leachate contains mostly 
salts and some trace elements. The concentrations of the 
leachates are below the German disposal site classification limits. 


29725 (ORNL/TM-6126) Evaluation of potential processes 
tor the recovery of resource materials from coal residues: Fly 
ash. DeCarlo, V.A.; Seeley, F.G.; Canon, R.M.; McDowell, W.J.; 
Brown, K.B. Oak Ridge National Lab., TN (United States). Mar 
1978. 100p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE91016942. Source: OSTI; NTIS; GPO Dep. 

This report evaluates potential processes for the recovery of re- 
source materials from fly ash and present preliminary experimental 
results. Existing processes such as lime—sinter and acid leach for 
the production of alumina and other resource materials from fly ash 
were investigated. Also, several new sinter-leach methods were 
studied; and NaCl-Na2CO3 sinter, H2O-acid leach method was 
found to produce >97% solubilization of aluminum, iron, and a 
number of trace elements such as titanium, uranium, and man- 
ganese. Conceptual process flowsheets were developed for three 
of the processes that appear to have merit: lime-soda-sinter, 
salt-soda-sinter—nitric acid leach, and nitric acid leach. Material bal- 
ances for these processes, based on information available in the 
literature and from results of our investigations, are presented 
along with very preliminary cost estimates to be used for compari- 
son purposes only at this stage of development. Cost estimates 
indicate reasonable agreement in the capital costs for the three 
plants; however, the operating costs and income from products 
show significant differences. Income from products is difficult to es- 
timate at this stage of development. Material balances show that 
the recovery of alumina is ~85, 90, and 65% and the quantity of 
fly ash consumed is ~90, 60, and 30% for the lime-soda-sinter, 
salt-soda sinter—nitric acid leach, and the nitric acid leach pro- 
cesses respectively. The lime-soda-sinter process limits product 
yield to iron, alumina, and cement. The salt-soda-sinter—nitric acid 
leach and nitric acid leach processes are much more flexible in this 
regard. In addition to iron and alumina, they are adaptable to pro- 
duce titanium, silica, and manganese, using solvent extraction 
methods as shown in our conceptual process flowsheets; various 
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other metals and minerals can also be obtained, depending on the 
type of process treatment applied. 13 refs., 10 figs., 15 tabs. 


29726 §§ (SV-UM-90-44) Mathematical modelling of water and 
gas transport in layered soll covers tor coal ash deposits. 
Rasmussen, A. (Kemakta Consultants Co, Stockholm (SE)); Lind- 
gren, M. Swedish State Power Board, Vaellingby (Sweden). 17 Dec 
1990. 62p. Order Number DE91527192. Source: OSTI; NTIS (US 
Sales Only). 

In the present work the dry deposition alternative is investigated. 
In particular the design of soil covers is treated theoretically using 
mathematical models. The soil cover should primarily act as a bar- 
rier against infiltrating water. This is done by having soil cover 
materials with low permeabilities and sloping covers thereby divert- 
ing the infiltrating water in the lateral direction. An important design 
aspect is that overflow should be avoided since this may cause 
erosional problems. Thus the design of the cover should allow for 
lateral water flow within the cover. In the present work we use the 
computer code TRUST for calculating the flow rates and the mois- 
ture contents in two layer covers (till on top of clay) for varying 
conditions. The calculations so far show that the ydraulic conduc- 
tivity of the clay layer should be smaller than 10—° m/s. However, 
for the simulated longer covers (50 m) a lower hydraulic conductiv- 
ity gives overflow indicating that better lateral drainage must be 
provided for. This can be done by increasing the thickness or hy- 
draulic conductivity of the till layer. Simulations for different slopes 
give little impact, while the hydraulic conductivity of the clay layer 
is of major importance. Gas transport through the soil cover may 
be of importance if the waste contains pyrite. In the presence of 
oxygen and water, pyrite is oxidized producing sulphuric acid. The 
lowered pH will accelerate the leaching of several heavy metals. 
The transport rate of gas through a porous material is very sensi- 
tive to the water content, decreasing rapidly with increasing water 
content. In the present work a model, where the unsaturated condi- 
tions are accounted for, is outlined. A previously developed method 
for calculating oxygen transport and oxidation rate of pyrite in con- 
nection with mine wastes is generalized from 1D to 2D. A sample 
calculation illustrates the feasibility of the method. (au) (43 refs.). 


0109 Environmental Aspects 


Refer also to citation(s) 29752, 30452, 30454, 30462, 31094, 
32395, 32500 


29727 (CONF-900512—Absts., pp. 1, Paper 1) Development 
of a ditterential volume reactor system for soil biodegradation 
studies. Webb, O.F. (Univ. of Tennessee, Knoxville (USA)); 
Phelps, T.J.; Bienkowski, P.R.; DiGrazia, P.M.; Reed, G.D.; King, 
J.M.H.; White, D.M.; Sayler, G.S. Oak Ridge National Lab., TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals; Gatlinburg, TN (United States); 7-11 May 1990. 
In Twelfth symposium on biotechnology for fuels and chemicals: 
Program and abstracts. 141p. Order Number DE91000602. 
Source: OSTI. 

A bench-scale experimental system was developed for the sys- 
tems analysis of polyaromatic hydrocarbon (PAH) degradation by 
mixed microbial cultures in PAH-contaminated Manufacturers Gas 
Plant (MGP) soils. This reactor system was developed to provide a 
fundamental protocol for evaluating the performance of specific, 
mixed microbial cultures on specific soil systems by elucidating the 
salient system variables and their interactions. The reactor design 
and peripherals are described. A plug flow differential-volume reac- 
tor was used in order to remove performance effects which are 
related to reactor types, as opposed to system structure. This well- 
defined reactor system could be represented mathematically and 
provide insight on one potentially important system variable, 
macroscopic mass transfer. Two methods for the quantitative deter- 
mination of PAH liquid-phase concentrations were developed. The 
mathematical models and experimental data are presented for the 
biodegradation of naphthalene on artificial and MGP soils. 


29728 (IVL-B—1010) Priority ranging of inorganic sub- 
stances in coal and refuse ashes from environmental effects 
viewpoint. Norman, F. Swedish Environmental Research inst., 
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Stockholm (Sweden). Feb 1991. 91p. (In Swedish). Order Number 
DE91527167. Source: OSTI; NTIS (US Sales Only). 

Leaching experiments according to the ENA method was 
performed on the following combustion wastes : fly ash and desul- 
furization waste from a pulverized coal boiler, cyclone ash and 
spent bed material from a PFBC plant, and fly ash from a munici- 
pal waste incinerator. The decanted leachates were filtrated and 
analyzed. Substances in the ashes were classified according to 
their environmental hazardousness on the grounds of abundance, 
leaching properties, toxicity etc. Most problematic was Al for coal 
fly ash, Hg for desulfurization waste, and Al, Cd, Cu, Cr and Hg 
municipal waste fly ash. (LE) (40 refs.). 


0110 Reserves, Geology, and Exploration 
Refer also to citation(s) 29703, 29927 


29729 (VTT-SYMP-85, pp. 108-125) Iron sediments of peat- 
lands south of the city Oulu. Virtanen, K. (Geological Survey of 
Finland, Kuopio (Finland)). Valtion Teknillinen Tutkimuskeskus, Es- 
poo (Finland). 1988. (In Finnish). (CONF-8705414—: Seminar on 
peat and peatlands, Jyvaeskylae (Finland), 27-28 May 1987). In 
Peat and peatlands. 199p. Order Number DE91527115. Source: 
OSTI; NTIS (US Sales Only). 

In studies conducted by the Geological Survey of Finland inor- 
ganic sediments have been found as intemediate layers of peat in 
many bogs surrounding the city of Oulu. Iron is the main com- 
pound in these sediments usually occuring sidesite or as acicular 
iron, sometimes there is an addition of vivianite in the sediments. 
Geochemically the sediments absorb heavy metals and other com- 
pounds. However, the abundance of heavy metals is low in these 
sediments. Sediments in peat originate from inorganic ions settling 
from the ground water. The sediments in peat are harmful for the 
peat production. 


0120 Mining 
Refer also to citation(s) 29589 


29730 (VTT-OPT-26) Research on the fundamentals of 
milling using miller simulator. Ryymin, R.; Kallio, M. Technical 
Research Centre of Finland, Jyvaeskylae (Finland). Combustion 
and Thermal Engineering Lab. 1991. 70p. (in Finnish). Order Num- 
ber DE91527082. Source: OSTI; NTIS (US Sales Only). 

The research was divided into two parts: milling tests using 
granulating and plate millers in miller simulator, and milling depth 
researches using ultra-sound detectors carried out on production 
field. The peat qualities used in simulator tests were well humified 
Carex-Sphagnum peat (CS-tt, H8) and moderately humified Carex 
peat (C-tt, H5) in the case of granulating miller, and moderately hu- 
mified Carex-Sphagnum peat (CS-tt, H5) and well humified Carex 
peat (C-tt, H8) in the case of plate miller. Miller and peat type de- 
pendant regression models were calculated for average grain size 
(dso) and for power demand of the miller on the basis of the miller 
tests. Simulations based on the models showed that due to the av- 
erage grain size (6.4 to 11.5 mm) the granulating miller is suitable 
especiaily for well humified Carex-Sphagnum peat, and on the 
basis of power demand of the miller (9.3 to 18.9 kW/m) for moder- 
ately humified Carex peat. Respectively, due to the average grain 
size (5.0 to 20.0 mm) the plate miller is suitable for well humified 
Carex peat and on the basis of power demand (3.5 to 10.0 kW/m) 
for moderately humified Carex-Sphagnum peat. According to the 
simulations it was impossible to determine the optimal driving pa- 
rameters, needed for production of homogenous and large grain 
size milled layer and minimization of the power demand, due to lin- 
earity of the results. 


29731 (VTT-OPT-29) Weather risks in peat production. Hu- 
usko, A.; Kiukaanniemi, E. Technical Research Centre of Finland, 
Jyvaeskylae (Finland). Combustion and Thermal Engineering Lab. 
1991. 26p. (in Finnish). Order Number DE91527081. Source: 
OSTI; NTIS (US Sales Only). 

This report discusses the theory of decision making and possible 
application of it to management of the rain risks in peat production. 
Decision making under the exposion to risk has been discussed 
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widely in literature. However, peat production differs from traditional 
targets of application so much that there are not many practical 
means for risk management. The risk management in peat produc- 
tion has been divided into operative and structural means. The 
most important operative means, effecting directly on harvest cycle, 
are improvement of the accuracy of weather forecasts and devel- 
opment of real time rain warning system. Structural means shorten 
the harvest cycle and extend the harvesting season, and hence 
decrease the rain risk. 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 29688, 29694 


0140 Combustion 


Refer also to citation(s) 29602, 29604, 29605, 29608, 29680, 
29700, 29714, 29715, 29716, 29717, 29721, 30442, 30452, 30457, 
31142, 31302, 31303, 31312, 31313, 31314, 32237, 32358, 32359 


29732 (CONF-900981—, pp. 49-60) N»2O formation in com- 
bustion systems. Muzio, L.J. (Fossil Energy Research Corp., 
Laguna Hills, CA (USA)). USDOE Pittsburgh Energy Technology 
Center, PA (United States); USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1990]. DOE Contract 
AC22-88PC88943. From 1990 Advanced Research and Technol- 
ogy Development (AR&TD) direct utilization, and instrumentation 
and diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

While N2O emissions from conventional combustion equipment 
are low, a number of advanced combustion systems or emission 
control processes may lead to increased N2O levels. In particular, 
a number of NO, control emission technologies are currently under 
development, both for new units and on a retrofit basis. As these 
technologies are being developed, it is important that one under- 
stand if the NO, control technologies reduce the NO, to No, or if 
NO is formed. The present project focuses ont he technologies of 
(1) reburning with coal as the reburn fuel and (2) selective non- 
catalytic NO, reduction (NH3, urea, or cyanuric acid injection). 
Specific objectives of the current program are to (1) determine the 
extent to which N2O is a byproduct of coal reburning and selective 
non-catalytic NO, reduction processes and (2) determine the pro- 
cess parameters and underlying mechanisms leading to N2O 
emissions. The paper begins with a description of chemical reac- 
tion kinetic calculations for non-catalytic NO, reduction processes. 


29733 (CONF-900981-, pp. 177-186) AR and TD utilization - 
Single particle combustion studies. Maloney, D.J. (Morgantown 
Energy Technology Center, WV (USA)); Woodruff, S.D.; Monazam, 
E.R.; Ramanathan, S. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States); USDOE Morgantown Energy Technology 
Center, WV (United States). [1990]. From 1990 Advanced Re- 
search and Technology Development (AR&TD) direct utilization, 
and instrumentation and diagnostics contractors review meeting; 
Pittsburgh, PA (United States); 16-18 Sep 1990. In Proceedings of 
the advanced research and technology development direct utiliza- 
tion, instrumentation and diagnostics contractors’ review meeting. 
547p. Order Number DE91006344. Source: OSTI; NTIS. 

The overall objective of this project is to characterize important 
time scales for coal combustion under high intensity (heat engine) 
heating conditions. Specific objectives for this year were to com- 
plete development of high-speed particle size and temperature 
measurement instrumentation; to integrate this instrumentation into 
an electrodynamic balance (EDB) system for studying single parti- 
cle behavior; to apply the EDB system to characterize thermal, 
physical and chemical transformations associated with coal 
devolatilization; and, to combine results of experiments with appro- 
priate heat transfer models to better understand the behavior of 
coal with respect to temperature history response, devolatilization 
time scales and particle swelling during the early stages of high in- 
tensity combustion. Results are discussed. 





29734 (CONF-900981-, pp. 187-196) Rates and meche- 
nisms of pulverized coal devolatilization at rapid heating 
conditions. Fletcher, T.H. (Sandia National Labs., Livermore, CA 
(USA)); Hardesty, D.R. USDOE Pittsburgh Energy Technology 
Center, PA (United States); USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1990]. From 1990 Advanced 
Research and Technology Development (AR&TD) direct utilization, 
and instrumentation and diagnostics contractors review meeting; 
Pittsburgh, PA (United States); 16-18 Sep 1990. In Proceedings of 
the advanced research and technology development direct utiliza- 
tion, instrumentation and diagnostics contractors’ review meeting. 
547p. Order Number DE91006344. Source: OSTI; NTIS. 

The objective of this project is to characterize the physical and 
chemical processes that constitute the early devolatilization phase 
of coal combustion as a function of coal type, heating rate, particle 
size and temperature, and gas-phase temperature and oxygen 
concentration. Results of this study are intended to apply to pulver- 
ized coal combustion systems, and will allow detailed descriptions 
of the devolatilization behavior for different types of coal based on 
the local temperature and reaction history. Model descriptions are 
intended to be simple enough for incorporation into large flame 
simulation codes, and will be valuable in design or retrofitting of 
pulverized coal burners. Three major topics will be discussed in 
this report: (a) transient heating of devolatilizing coal particles, (b) 
chemical structure characteristics of tar and char as a function of 
temperature and reaction history, and (c) extension of the chemical 
percolation devolatilization (CPD) model to treat effects of pres- 
sure. 


29735 (CONF-900981-, pp. 197-206) Rates and mecha- 
nisms of combustion of pulverized-coal chars. Mitchell, R.E. 
(Sandia National Labs., Livermore, CA (USA)); Hardesty, D.R. US- 
DOE Pittsburgh Energy Technology Center, PA (United States); 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1990]. From 1990 Advanced Research and Technology 
Development (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The overall objective of this project is to characterize the physi- 
cal and chemical processes that govern the combustion of 
pulverized-coal chars with respect to coal type, particle size and 
temperature, and gas temperature and composition. An additional 
project objective is to characterize the release rates of nitrogen 
and sulfur from the coal char during burnoff and to determine if the 
release rates can be associated with the forms of nitrogen and sul- 
fur in the raw coal. It is a further objective to determine the causes 
of unburned carbon in the fly ash of coal-fived furnaces and utility 
boilers. In the course of meeting these objectives, a database on 
the reactivities of coal chars is established, a more complete un- 
derstanding of the mechanism of char oxidation is provided, and a 
more quantitative representation of the release rates of nitrogen 
and sulfur from the char during bumoff is obtained. A simple, yet 
comprehensive model of the overall chara combustion process is a 
primary product of this experimental effort. The model will allow the 
prediction of the effects of coal properties on combustor perfor- 
mance, particularly with regards to carbon burnout and pollutant 
emissions. Results are discussed for the following: apparent burn- 
ing rates and the heterogeneous product ratio; mineral matter 
effects on particle temperatures and burning rates; mode of particle 
burning; and surface areas of coal chars. 


29736 (CONF-900981-, pp. 207-216) Coal char particle 
combustion: Transient heating and devolatilization. Tran, P.X.; 
Mathur, M.P. USDOE Pittsburgh Energy Technology Center, PA 
(United States); USDOE Morgantown Energy Technology Center, 
WV (United States). [1990]. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 
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The present work uses method of line to theoretically calculate 
the internal transient processes which occur in the interior of a coal 
particle as it undergoes heating and pyrolysis under the effects of 
heating rate, particle size, particle thermal conductivity and heat of 
devolatilization. The paper describes model assumptions, govern- 
ing equations, and numerical procedures. Typical temperature 
profiles in the interior of a coal particle are shown. 


29737 (CONF-900981-, pp. 229-256) Transformation of in- 
organic coal constituents in combustion systems. Flagan, R.C. 
(California Inst. of Tech., Pasadena (USA)); Bryers, R.W.; Sarofim, 
A.F.; Beer, J.M.; Peterson, T.W.; Wendt, O.L.; Huffman, G.P.; Hug- 
gins, F.E.; Helble, JJ.; Srinivasachar, S. USDOE Pittsburgh 
Energy Technology Center, PA (United States); USDOE Morgan- 
town Energy Technology Center, WV (United States). [1990]. DOE 
Contract AC22-86PC90751. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 

The objectives of the project are as follows: elucidation and 
quantification of the physical and chemical processes that occur in 
an environment typical of pulverized coal combustion, and which 
control the partitioning of coal mineral constituents among products 
(residual ash, aerosols, and vapors). Pulverized coals, coal blends, 
and beneficiated coals are to be considered; chemical and physical 
characterization of the coal, its intrinsic, included, and extraneous 
mineral forms, and the spectrum of ash-related products in detail; 
and development of a tractable process model capable of predict- 
ing the observed features of the mineral matter transformation 
process. Results describe coal selection and preparation, coal and 
ash characterization by advanced analytical techniques, fundamen- 
tal studies of the residual ash formation and mineral matter 
vaporization, influence of combustion scale on residual ash particle 
formation, ash particle stickiness, and engineering model for ash 
particle formation. 


29738 (CONF-900981-, pp. 257-267) Inorganic transforme- 
tions during combustion: Coal and ash chemical composition 
and size evolution. Benson, S.A. (Univ. of North Dakota, Grand 
Forks (USA)); Zygarlicke, C.J.; Toman, D.L.; Erickson, T.A. US- 
DOE Pittsburgh Energy Technology Center, PA (United States); 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1990]. From 1990 Advanced Research and Technology 
Development (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. in Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

This report summarizes the past year’s work on the San Miguel 
lignite and the Kentucky #9 bituminous coal. Proximate/ultimate 
and ASTM ash composition analysis, using X-ray fluorescence, 
were performed on each of the coals. Chemical fractionation analy- 
sis was performed on the San Miguel to determine the amount of 
organically bound constituents. Chemical fractionation is used to 
selectively extract elements from the coals based on how they are 
associated in the coal. A portion of the coal samples was prepared 
for computer controlled scanning electron microscopy (CCSEM) by 
making a coal-epoxy cast, which was sectioned and polished. Im- 
age analysis in conjunction with the SEM was also used to 
determine excluded/inciuded mineral content in the San Miguel lig- 
nite. Coals were then combusted in the EERC drop-tube furnace at 
various temperatures and residence times. Multicyclone and bulk 
filter fly ash collection were performed using a combustion wall 
temperature of 1,500C. Char production of both coals at 0.05, 0.1, 
0.2, 0.5, and 0.8 second residence times also was performed at 
combustion temperatures 1,500C. Residence times were varied by 
adjusting the distance between the injector tip and the top of the 
collection probe. The fly ash and char samples were analyzed 
using CCSEM and XRFA. Fly ash samples collected in the multicy- 
clone runs were also analyzed using (SEMPC), a technique that 
gives mineral and bulk chemica! compositions on ash. 
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29739 (CONF-900981-, pp. 269-278) Fate of mineral matter 
during coal combustion. Baxter, L.L. (Sandia National Lab., Liv- 
ermore, CA (USA)); Hardesty, D.R. USDOE Pittsburgh Energy 
Technology Center, PA (United States); USDOE Morgantown En- 
ergy Technology Center, WV (United States). [1990]. From 1990 
Advanced Research and Technology Development (AR&TD) direct 
utilization, and instrumentation and diagnostics contractors review 
meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In Pro- 
ceedings of the advanced research and technology development 
direct utilization, instrumentation and diagnostics contractors’ review 
meeting. 547p. Order Number DE91006344. Source: OSTI; NTIS. 

Objectives of this research include: (1) to experimentally and 
theoretically characterize the effect of char fragmentation on fly ash 
particle size distributions and the dependence of this on coal ash 
loading, coal rank, and initial coaVchar particle size; (2) to identify 
the mechanisms and rates of mineral matter transformations during 
coal combustion; (3) to measure deposition rates and deposit com- 
position for ash deposits formed under conditions similar to those 
in a pulverized coal combustor; and (4) to develop an engineering 
model to predict the composition of ash deposits in the radiant sec- 
tion of a boiler as a function of coal ash composition, boiler 
operating conditions, and location within a boiler. Major recent ac- 
complishments in this research include: (1) identification of two 
new and significant release mechanisms for inorganic material from 
coal during combustion, (2) experimental determination of the ef- 
fect of char fragmentation on fly ash size distributions and the 
dependence of this on ash loading, coal rank, and initial char parti- 
cle size, (3) development of the first version of an ash deposition 
model that predicts the local elemental composition of ash deposits 
as a function of location in a boiler, boiler operating parameters, 
and coal ash composition, (4) experimental identification of the ex- 
tent of mineral grain fragmentation during coal combustion, and (5) 
determination of particle capture efficiencies as a function of time 
on heat transfer surfaces. Summary statements of each of these 
major accomplishments will be given below, followed by a more 
detailed discussion of one of the mechanisms referred to under 
number (1) above. 


29740 (CONF-900981-, pp. 279-287) Utilization mechanistic 
modelling and transport studies. Boyle, E.J. USDOE Pittsburgh 
Energy Technology Center, PA (United States); USDOE Morgan- 
town Energy Technology Center, WV (United States). [1990]. From 
1990 Advanced Research and Technology Development (AR&TD) 
direct utilization, and instrumentation and diagnostics contractors 
review meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In 
Proceedings of the advanced research and technology develop- 
ment direct utilization, instrumentation and diagnostics contractors’ 
review meeting. 547p. Order Number DE91006344. Source: 
OSTI; NTIS. 

This program is part of an on-going DOE effort to develop reli- 
able, robust computer models of reactors that are used in the coal 
industry such as fluidized bed combustors, coal gasifiers, and hot 
gas desulfurization reactors. The overall project objective is to de- 
velop robust computer models that are useful to designers and 
operators of reactors that utilize fossil fuels. The activities for FY90 
are the development of boundary conditions for the solid phase in 
a fluidized bed, the development of a metal wastage model for a 
fluidized bed, and the development of a moving bed gasifier model. 
Central to that effort is MFIX, a two dimensional, transient, finite 
difference computer code that solves the equations of transport for 
two or more interacting continua. Work on mode! modification is 
discussed. 


29741 (CONF-900981-, pp. 289-296) Kinetic behavior of 
solid particles in fluidized beds. Kono, H.O. (West Virginia Univ., 
Morgantown (USA)). USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States); USDOE Morgantown Energy Technology 
Center, WV (United States). [1990]. DOE Contract AC21- 
86MC23249. From 1990 Advanced Research and Technology 
Development (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 
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The overall objectives of this project are to develop experimental 
techniques for measuring the forces of fluidized particles, and to 
predict the solid-gas performance in fluidized beds by using data 
analysis system, and by elucidating the intrinsic mechanism of ero- 
sion and attrition phenomena in fluidized beds. The reduction of 
erosion and attrition rates is one of the critical engineering prob- 
lems for the design and operation of fluidized bed combustors. 
Specifically, the objectives are to: (1) develop the experimental 
techniques to measure the forces of solid particles prevailing in flu- 
idized beds; (2) measure and characterize the forces of solid 
particles in various types of fluidized beds with various configura- 
tions (conventional and spouted fluidized beds) and with different 
scales (10, 20, and 30cm) under various fluidization conditions 
(particle size, bed aspect ratio and gas velocity); (3) find and verify 
the mechanism of erosion rates of in-bed tubes and attrition rates 
of fluidized particles by forces of solid particles in fluidized beds. 
Accomplishments to date are presented. 


29742 (CONF-900981-, pp. 305-314) Scale models of flu- 
idized bed combustors. Glicksman, L.R. (Massachusetts Inst. of 
Tech., Cambridge (USA)). USDOE Pittsburgh Energy Technology 
Center, PA (United States); USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1990]. DOE Contract 
FC21-88MC25049. From 1990 Advanced Research and Technol- 
ogy Development (AR&TD) direct utilization, and instrumentation 
and diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

It is important to establish the criteria for designing cold models 
to insure that the models closely represent the hydrodynamics of a 
hot combustor. By use of dimensional analysis it can be shown 
that there is a set of dimensionless parameters which govern the 
bed hydrodynamics. These parameters includ the Reynolds num- 
ber, the Froude number, the ratio of particle to gas density, the 
particle sphericity, the particle size distribution, the ratio of particle 
diameter to bed diameter and the ratio of bed dimensions for 
geometric similarity. For circulating fluidized beds there is also a di- 
mensionless solid flow rate added to the list of controlling 
parameters. If a cold model is constructed so that all of the dimen- 
sionless quantities are equal to the respective values for a hot 
combustor than the cold model and the hot combustor should have 
identical hydrodynamic behavior. Current research is underway to 
determine the range of conditions under which the scaling laws 
can be simplified. The emphasis of the work is on circulating 
fluidized beds, both at atmospheric pressure and at elevated pres- 
sures. Establishing the equivalence of the hydrodynamics of two 
different beds necessitates an identification and measurement of 
the fundamental flow characteristics within the bed and in some in- 
stances the development of new experimental techniques. 


29743 (CONF-900981-, pp. 387-396) Advanced turbine de- 
sign tor coal-fueled engines. Wagner, J.H. (United Technologies 
Research Center, East Hartford, CT (USA)). USDOE Pittsburgh 
Energy Technology Center, PA (United States); USDOE Morgan- 
town Energy Technology Center, WV (United States). [1990]. DOE 
Contract AC21-89MC26052. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 

Project objectives are to identify turbine airfoil shapes and aero- 
dynamic characteristics which should result in improved turbine 
and vane life for coal-fueled heat engines. The results of this study 
will increase the understanding of the consequences of selection of 
certain turbine design parameters. In addition, the results will help 
define the criteria for hot gas filter efficiency and the effects of hot 
gas filter failure on the deterioration of protective airfoil coatings 
and airfoil erosion. The paper describes turbine mear'ine and 
airfoil designs, particle trajectory analysis (ranges of particle pa- 
rameters and particle/surface interaction code), and predicted 





surface erosion results (effect of turbine design - 2D results and ef- 
fect of secondary flow - 3-D results). 


29744 (CONF-900981-—, pp. 397-406) Combustion research 
for advanced heat engines. Baxter, L.L. (Sandia National Lab., 
Livermore, CA (USA)); Hardesty, D.R. USDOE Pittsburgh Energy 
Technology Center, PA (United States); USDOE Morgantown En- 
ergy Technology Center, WV (United States). [1990]. From 1990 
Advanced Research and Technology Development (AR&TD) direct 
utilization, and instrumentation and diagnostics contractors review 
meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In Pro- 
ceedings of the advanced research and technology development 
direct utilization, instrumentation and diagnostics contractors’ review 
meeting. 547p. Order Number DE91006344. Source: OSTI; NTIS. 

The objective of this research is to predict the combustor perfor- 
mance of heat engines using existing coal-water slurry combustion 
simulation codes and to further develop such codes to predict addi- 
tional critical aspects of combustor performance, such as mineral 
matter transformations, prediction of fly ash particle sizes, and ash 
deposition. The computer code used to make predictions of heat 
engine performance is called the Axisymmetric Combustion Simu- 
lator (ACS). The code predicts the local velocities, turbulence 
levels, temperatures, and composition of both particles and gases 
in axisymmetric geometries. During FY90, areas of critical concern 
to heat engine contractors were identified. These included calcula- 
tions of the type performed previously and a strong interest in (1) 
fly ash size distributions and (2) mineral matter transformations and 
deposition. Prediction of these two new areas required further 
modification of the ACS-| computer code. Char fragmentation sub- 
models are required to predict fly ash size distributions. Adding 
mineral matter submodels requires relaxing some of the most fun- 
damental assumptions in the gas-phase and combustion portion of 
the computer code. Ongoing but separately funded research at 
Sandia is contributing some of the fundamental, baseline data 
required for the development of the fly ash and mineral matter sub- 
models. In FY90, a two year effort was initiated to make the 
modifications to the ACS code which will allow the incorporation of 
these submodels. Accomplishments to date are discussed. 


29745 (CONF-900981-—, pp. 415-422) Inorganic transforma- 
tions during combustion: Synthetic coal - Sodium, sulfur and 
silica. Erickson, T.A. (Univ. of North Dakota, Grand Forks (USA)); 
Benson, S.A.; Ludlow, D.K. USDOE Pittsburgh Energy Technology 
Center, PA (United States); USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1990]. DOE Contract 
FC21-86MC10637. From 1990 Advanced Research and Technol- 
ogy Development (AR&TD) direct utilization, and instrumentation 
and diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The overall objective of the inorganic transformations during 
combustion project is to dvelop a unified understanding of the 
chemical and physical transformation of inorganic constituents in 
coal during combustion. As part of the project, precisely formulated 
model mixtures were prepared and combusted to gain further in- 
sight into the interaction of certain inorganic species. Specifically, 
the goals of this investigation were to determine the effects of tem- 
perature and residence time on the chemical and physical 
transformations of sodium, sulfur, and silica during the combustion 
of coal. The formation of fly ash in the coal studied was dominated 
by coalescence of ash forming species during char combustion at 
low temperatures (900 and 1,100C) and by fragmentation followed 
by coalescence at higher temperatures (1,300 and 1,500C). The 
fragmentation during combustion may be caused by a number of 
phenomena such as: (1) thermal breakup of the particle, (2) rapid 
combustion (explosion), and (3) break up of pore structure. There 
was increased formation of submicron sodium sulfates at lower 
temperatures while higher temperatures appeared to decrease both 
the size and abundance of the submicron sodium sulfate particies. 
At the higher temperatures, the sodium appears to interact with the 
silica to form sodium silicates. 


29746 (CONF-900981-, pp. 483-484) Tube wastage in flu- 
idized beds. Flemmer, R.L.C. (West Virginia Univ., Morgantown 
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(USA)); Johnson, E.K. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States); USDOE Morgantown Energy Technology 
Center, WV (United States). [1990]. From 1990 Advanced Re- 
search and Technology Development (AR&TD) direct utilization, 
and instrumentation and diagnostics contractors review meeting; 
Pittsburgh, PA (United States); 16-18 Sep 1990. In Proceedings of 
the advanced research and technology development direct utiliza- 
tion, instrumentation and diagnostics contractors’ review meeting. 
547p. Order Number DE91006344. Source: OSTI; NTIS. 

A study is in progress at West Virginia University to determine 
experimentally the wear of horizontal tube bundles in fluidized 
beds. The study, which is not yet complete, has produced four ar- 
eas of interest, viz: (i) a computer-controlled 2 feet x 2 feet test 
facility, (ii) the dragometer, a device to measure the force experi- 
enced by a very short segment of a tube, (iii) a considerable body 
of wear data, and, finally, (iv) a theoretical analysis which has sug- 
gested a novel aspect of the wear process. These results are 
briefly summarized. 


29747 (CONF-900981-—, pp. 513-522) Turbine combustion 
phenomena. Swanson, M.L. (Univ. of North Dakota, Grand Forks 
(USA)); Mann, M.D.; Moe, T.A.; Benson, S.A. USDOE Pittsburgh 
Energy Technology Center, PA (United States); USDOE Morgan- 
town Energy Technology Center, WV (United States). [1990]. DOE 
Contract FC21-86MC10637. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 

The overall objective of the program is to expand the scientific 
and engineering data base for the combustion of low-rank coal 
(LRC) fuels iri 'advanced pressurized combustion systems such as 
those found in gas turbine engine applications. Fundamental re- 
search on the use of low-rank coal slurries in gas turbines will 
develop data that will: (1) quantify the potential advantages of low- 
rank coal’s higher reactivity and non-agglomerating tendencies, (2) 
help in determining fuel specifications, and (3) indicate needed de- 
sign modifications in the gas turbine engines themselves. Research 
will be directed toward understanding the effects of low-rank coal 
(LRC) and slurry properties (including ash level and composition, 
moisture levels, and slurry rheology) on the combustion efficiency, 
vaporization and deposition of inorganics, and atomization of fuels 
in pressurized combustion systems. The intent of this research is 
to establish the relationships between LRC properties and gas tur- 
bine engine operational parameters, and the comparison of these 
relationships with those established for diesel fuel and bituminous 
coal slurries. Another objective of this program is to investigate the 
ash transformations experienced by the mineral matter in 
beneficiated low-rank coal fuels. Very little research to date has in- 
vestigated the effects of pressure and coal beneficiation on the 
reaction pathways taken by the mineral matter present in LRC fu- 
els. These transformations should be dependent on the cleaning 
techniques used and the level of cleaning achievable on the vari- 
ous coal types. Results to date are presented and discussed. 


29748 (DOE/MC/23075-3010) Measurement and modeling 
of advanced coal conversion processes: 18th Quarterly report 
No. 523043-55, January 1, 1991—March 31, 1991. Solomon, P.R. 
(Advanced Fuel Research, Inc., East Hartford, CT (United States)); 
Serio, M.A.; Hamblen, D.G.; Smoot, L.D.; Brewster, B.S. Advanced 
Fuel Research, Inc., East Hartford, CT (United States); Brigham 
Young Univ., Provo, UT (United States). [1991]. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC23075. Order Number DE91017377. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this study are to establish the mechanisms and 
rates of basic steps in coal conversion processes, to integrate and 
incorporate this information into comprehensive computer models 
for coal conversion processes, to evaluate these models and to ap- 
ply them to gasification, mild gasification and combustion in heat 
engines. The program will streamline submodels existing or under 
development for coal pyrolysis chemistry, volatile secondary reac- 
tions, tar formation, soot formation, char reactivity, and SO,-NO, 
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pollutant formation. Submodels for coal viscosity, agglomeration, 
tar/char secondary reactions, sulfur capture, and ash physics and 
chemistry will be developed or adapted. The submodels will first be 
incorporated into the BYU entrained-bed gasification code and sub- 
sequently, into a fixed-bed gasification code (to be selected and 
adapted). These codes will be validated by comparison will small 
scale laboratory and PDU-scale experiments. The validated code 
could then be employed to simulate and to develop advanced coal 
conversion reactors of interest to METC. 23 refs., 26 figs., 5 tabs. 


29749 (DOE/MC/23249-2915) Kinetic behavior of solid par- 
ticles in fluidized beds: Final report. Kono, H.O. West Virginia 
Univ., Morgantown, WV (United States). Dept. of Chemical Engi- 
neering. Jun 1990. 81p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-86MC23249. Order Number 
DE91002012. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of this project are to develop experimental 
techniques for measuring the forces of fluidized particles, and to 
predict the solid-gas performance in fluidized beds by using data 
analysis system, and by elucidating the intrinsic mechanism of ero- 
sion and attrition phenomena in fluidized beds. The reduction of 
erosion and attrition rates is one of the critical engineering prob- 
lems for the design and operation of fluidized bed combustors. 
Specifically, the objectives are to: (1) develop the experimental 
techniques to measure the forces of solid particles prevailing in flu- 
idized beds: (2) measure and characterize the forces of solid 
particles in various types of fluidized beds with various configura- 
tions (conventional and spouted fluidized beds) and with different 
scales (10, 20, and 30cm) under various fluidization conditions 
(particle size, bed aspect ratio and gas velocity); (3) find and verify 
the mechanism of erosion rates of in-bed tubes and attrition rates 
of fluidized particles by forces of solid particles in fluidized beds. 
We developed three different kinds of measurement methods, i.e., 
fracture sensitive sensor, piezoelectric sensor and gas pressure 
fluctuation method. By using these methods the exact forces of 
solid particles, including the transient corporate in fluidized beds, 
were systematically measured. Simultaneously, the erosion rates of 
in-bed tubes and attrition rates of fluidized particles were mea- 
sured. 69 figs., 9 tabs. 


29750 (DOE/PC/70789-T5-Pt.1) Use of burner stabilized by 
radiation and conduction to study combustion of pulverized 
coal: Part 1, Pre-ignition heat transfer to pulverized coal in a 
plane flame burner: Final report. Lior, N.; Churchill, S.W. Penn- 
sylvania Univ., Philadelphia, PA (United States). 9 Aug 1990. 252p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-84PC70789. Order Number DE91010437. Source: 
OSTI; NTIS; GPO Dep. 

A comprehensive critical review on pulverized coal combustion 
research was produced. The important aspects of pulverized coal 
combustion, from ignition, devolatilization, the change of properties 
of coal during combustion, temperature history of burning particles, 
to pulverized coal char combustion, formation and reduction of ni- 
trogen oxide production, combustion of sulfur compounds in coal 
were fully investigated. A model was then developed for the pre- 
ignition stage of pulverized coal combustion. The assumption of a 
constant coal particle size or a separable coal particle diameter 
function was entirely eliminated. Numerical solutions are obtained 
for both the case of constant and variable coal particle size. To de- 
termine the conditions for combustion stabilization of pulverized 
coal flames, using the energy-balance principle, the theoretical 
flame stabilization analysis was conducted for the one-dimensional 
combustion refractory tube. Two Fortran programs, MODELC.FOR 
and MODELV.FOR, are compiled to solve the equations of the 
model, and the equations of flame stabilization analysis. The pre- 
ignition model was then extensively verified by obtaining the 
profiles of temperature, flame radiation intensity, and particle diam- 
eter (for the case of variable coal particle size). Profiles of the beta 
parameter are also obtained to view the effect of particle-gas tem- 
perature difference. Tests are conducted for a wide range of 
parameters. Flame stabilization analysis of the combustion system 
was conducted to insure the sustainment of the combustion. Also, 
the calibration and operation of a SO2 gas analyzer were con- 
ducted. 141 refs., 105 figs., 39 tabs. 
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29751 (DOE/PC/79903-T9) Optical properties of flyash: 
Quarterly report, 1 April-30 June 1991. Self, S.A. Stanford Univ., 
CA (United States). High Temperature Gasdynamics Lab. Jul 1991. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-87PC79903. Order Number DE91018663. Source: 
OSTI; NTIS; GPO Dep. 

The genera! aims of this research are to provide a fundamental 
scientific basis for the physical understanding and reliable calcula- 
tion of radiative heat transfer in coal combustion systems, 
particularly as it is influenced by the presence of inorganic con- 
stituents deriving from the mineral matter in coal. Some preliminary 
work in this area has been carried out at Stanford in the past sev- 
eral years with NSF support. The present program will greatly 
enlarge the scope of this work. The complete, integrated program 
of theoretical and experimental work comprises four separate tasks: 
Task 1. Characterization of flyash; Task 2. Measurements of the 
optical constants of slags; Task 3. Sample calculations of the radi- 
ant properties of flyash dispersions; and, Task 4. Measurements o! 
the radiative properties of flyash dispersions. 8 refs., 6 figs., 1 tab. 


29752 (DOE/PC/88750-T6-Vol.1) Advanced slagging coal 
combustor utility demonstration: Volume 1, Engineering re- 
port: [Final report]. TRW, Inc., Stony Point, NY (United States). 
Jan 1991. 413p. Sponsored by USDOE, Washington, DC (Unitec 
States). DOE Contract FC22-89PC88750. Order Number 
DE91013142. Source: OSTI; NTIS; GPO Dep. 

The TRW entrained coal fired combustor consists of two (2) 
cylindrical sections followed by a short duct that connects the com- 
bustor to the boiler. The entire assembly is water-cooled and uses 
mild steel tubing in a manner similar to conventional boiler water- 
wall construction. A separate precombustor burns about 25% of the 
coal, and the combustion air to the main (or slagging-stage) com- 
bustor is preheated by mixing it with the hot gases exhausted from 
the precombustor. The preheated air enters the main combustor 
section tangentially to impart a swirling motion to the coal and air. 
The balance of the coal is injected axially at the front end of the 
cylindrical section. Molten slag collects on the walls of the combus- 
tor and flows toward an opening in the bottom of the main 
combustor where it falls into a water-filled slag tank. The slagging 
combustor is inclined slightly from horizontal to aid in the flow of 
the molten slag. Some slag solidifies on the water-cooled surface 
and serves to insulate and protect the metal walls from erosion 
and excessive temperatures. This main combustion section oper- 
ates at a slight air deficiency to reduce the amount of NO, 
produced. The combustion products then travel through a vertical 
slag separation section and on to the connecting duct, where they 
are then mixed with sufficient air to complete the combustion reac- 
tions that take place in the boiler. A calcium-based sorbent is 
injected into the gases near the exit of the combustor to 
accomplish the removal of SO2. Prior to proceeding with the DOE- 
sponsored Utility Demonstration Project, TRW had accumulated in 
excess of ten years of experience on this type of combustion sys- 
tem involving well over 1,100 tests on eight combustors ranging in 
size from 1 MMBTU/HR to 180 MMBTU/HR. This report describes 
the components as well as environmental history and permitting. 


29753 (DOE/PC/88750—-T6-Vol.2) Advanced slagging coal 
combustor utility demonstration: Volume 2, Supplemental 
drawings: [Final report]. TRW, Inc., Stony Point, NY (United 
States). Jan 1991. 235p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-89PC88750. Order Number 
DE91013143. Source: OSTI; NTIS; GPO Dep. 

This report consists of drawings, specifications, and a list of 
equipment related to the TRW coal combustor utility demonstration 
project. (CBS) 


29754 (DOE/PC/88911-T7) Thermally induced structural 
changes in coal combustion: Quarterly progress report, 
November 1, 1990—January 31, 1991. Gavalas, G.R.; Flagan, 
R.C. California Inst. of Tech., Pasadena, CA (United States). 6 May 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-88PC88911. Order Number DE91016830. 
Source: OSTI; NTIS; GPO Dep. 

The investigation of Thermally Induced Structural Changes in 
Coal Combustion was undertaken (1) to measure the effect of de- 
volatilization temperature and time on the properties of the char 





and (2) to characterize and quantify the effect of thermal annealing 
on char reactivity during char burnout under conditions of pulver- 
ized combustion. Experimental work with the Pittsburgh seam coal 
(hvbA. PSOC 1451) continued. Devolatilization and combustion 
runs were performed in the entrained flow reactor, partially burned 
chars were characterized by oxidation in the thermogravimetric an- 
alyzer (TGA), and single particle oxidation experiments were 
conducted in the electrodynamic balance. In this report we shall 
summarize results obtained from the electrodynamics balance ex- 
periments. The results from the entrained flow reactor and the TGA 
experiments will be summarized in the next quarterly report. The 
current experiments utilized three chars prepared from the Pitts- 
burgh seam coal by devolatilization at 1200, 1400, 1600 K for two 
seconds. Chars in the 125 to 175 um, 175 to 208 um, and 208 to 
295 um size ranges were selected for study. Results of this investi- 
gation show clearly that shrinkage is not a purely thermal effect but 
involves some chemical rearrangement mediated by oxygen. 5 
figs. 


29755 (DOE/PC/89774-7) Effects of catalytic mineral mat- 
ter on CO/CO> ratio, temperature and burning time for char 
combustion: Quarterly progress report, No. 7, April-June 
1991. Longwell, J.P.: Sarofim, A.F.; Lee. Chun-Hyuk; Modestino, 
A.J.; Cho. E. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Dept. of Chemical Engineering. [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89774. Order Number DE91018161. Source: OSTI; NTIS; 
GPO Dep. 

Short communication. CHARS/combustion; PROGRESS RE- 
PORT; CARBON MONOXIDE; CARBON DIOXIDE; CHARS; 
COMBUSTION; MINERALS; COAL; OXIDATION; CATALYSTS; 
TEMPERATURE EFFECTS 


29756 (DOE/PC/90169-T3) Coal desulfurization in a rotary 
kiln combustor: Quarterly report No. 4, January 1, 1991—March 
31, 1991. Cobb, J.T. Jr. BCR National Lab., Pittsburgh, PA (United 
States). 22 Apr 1991. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90169. (BCRNL-L- 
1631). Order Number DE91018340. Source: OSTI; NTIS; GPO 
Dep. 

The focus of our work during the first quarter of 1991 was on 
combustion tests at the PEDCO rotary kiln reactor at North Ameri- 
can Rayon (NARCO) plant in Elizabethton, TN. The tests had 
essentially tow related objectives: (a) to obtain basic data on the 
combustion of anthracite culm in a rotary kiln reactor, and (b) upon 
the test results, determine how best to proceed with our own 
planned program at the Humphrey Charcoal kiln in Brookville, PA. 
The rationale for the tests at PEDCO arose from process analysis 
which posted red flags on the feasibility of burning low-grade, hard- 
to-burn fuels like anthracite culms, in the rotary kiln. The PEDCO 
unit afforded a unique opportunity to obtain some quick answers at 
low cost. Two different anthracite culm fuels were tested: a so- 
caiied Jeddo culm with an average heating value of 7000 Btu/lb, 
and a relatively poorer culm, and “Emerald” culm, with an average 
heating value of 5000 Btu/lb. An attempt was also made to burn a 
blend of the Emerald culm with bituminous coal in 75/25 percent 
proportions. This report describes the tests, their chronology, and 
preliminary results. As it turned out, the PEDCO unit is not config- 
ured properly for the combustion of anthracite culm. As a result, it 
proved difficult to achieve a sustained period of steady-state com- 
bustion operation, and combustion efficiencies were low even when 
supplemental fuel was used to aid combustion of the culm. 1 fig., 2 
tabs. 


29757 (DOE/PC/90176-T35) Cyclone reburning retrofit: 
Corrosion evaluation: Technical report, March 1, 1991—May 31, 
1991. Sarv, H.; Paul, L.D. Babcock and Wilcox Co., New Orleans, 
LA (United States). [1991]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-90PC90176. Order 
Number DE91018299. Source: OSTI; NTIS; GPO Dep. 

Reburning is an emerging NO, reducing technology which offers 
cyclone boiler owners a promising alternative to the more expen- 
sive flue gas cleanup techniques. Pilot-scale test results have 
shown that the corrosive Hz gas can evolve while reburning. This 
can pose a potential problem and concern in retrofits burning high- 
sulfur Illinois coals. This research program is intended to assess 
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tube corrosion under simulated reburning conditions (temperature. 
stoichiometry, and H2S concentration). Performance of existing 
carbon steel as well as other alloys will be tested and compared. < 
figs. 


29758 (DOE/PC/90751-T8, pp. 4.1-4.14) Alkali transforma- 
tion in a self-sustained combustor. Peterson. T.W. (Univ. of 
Arizona, Tucson (USA)); Wendt, J.O. PS! Technology Co., An- 
dover, MA (United States). Nov 1989. (PS+1024;TR-979). In 
Transformations of inorganic coal constituents in combustion sys- 
tems. Quarterly report No. 12. July-September 1989. 88p. Order 
Number DE91010378. Source: OSTI; NTIS. 

Research reported here utilizes a laboratory furnace designed for 
self-sustained combustion of pulverized coal, described in detail at 
previous Contractor's Review Meetings. The issues to be examined 
in this work include: the influence of non-alkali species on the be- 
havior of Na and K in ash; the influence of organically-bound 
mineral matter on the rates of vaporization of Na and K; the extent 
to which overall aliali content of the ash is an indication of the de- 
gree to which alkali vaporization occurs; the relationship between 
the size of potassium containing mineral inclusions and the vapor- 
ization of that metal. Experiments were conucted using a laboratory 
downfired combustor described at previous Contractors Review 
Meetings. The combustion was designed to have attributes of prac- 
tical coal combustors, as far as temperatures and residence times 
are concerned. but still be sufficiently well defined to allow the ex- 
traction of rates and mechanisms. The data to be reported here 
are concerned solely with the effects on fates of sodium and potas- 
sium, of mineral matter composition of six different coals, all 
burned at a stoichiometric ratio of 1.2. Therefore, the temperature 
profile is not a controlled variable, but rather is that which occurs 
naturally for each specific coal, as it would in practice. Results 
should, therefore, be more easily extrapolated to field conditions. 


29759 (DOE/PC/90751-T8, pp. 5.1-5.18) Mineral transforma- 


tions: Residual ash formation during the combustion of a 
utility grind coal. Helble, J.J.; Srinivasachar, S.; Boni, A.A. PSI 
Technology Co., Andover, MA (United States). Nov 1989. (PSF 


1024;TR-979). In Transformations of inorganic coal constituents in 
combustion systems. Quarterly report No. 12, July-September 
1989. 88p. Order Number DE91010378. Source: OSTI; NTIS. 
During the combustion of pulverized coal, the inorganic minerals 
associated with the fuel (e.g., quartz, illite, pyrite, kaolinite) un- 
dergo a complex series of transformations to form flyash particles. 
These minerals may either be included within the coal, or excluded 
as free particles, uninfluenced by the carbonaceous matrix or by 
other minerals. The transtormation processes experienced by these 
minerals include melting, water loss, outgassing of carbon dioxide 
(from encapsulated carbon), coalescence, fragmentation, vaporiza- 
tion, and chemical reaction. These processes determine the 
ultimate size and chemical composition of the resultant ash parti- 
cles. It is these transformed ash particles which, upon impacting 
heat transfer surfaces, may cause erosion if they are solid, or initi- 
ate deposition with subsequent reduction in heat transfer rates if 
they are molten. Therefore, it is imperative that the transformation 
sequence undergone by each mineral type be fully understood to 
mitigate these problems. By identifying the fate of these minerals 
during combustion processing, problematic intermediate phases 
that are observed could be prevented or otherwise mitigated by 
varying coal cleaning strategies, combustion conditions, or by using 
additives. This task addresses these transformations by studying 
residual ash formation during combustion of both coals and syn- 
thetic carbons. Recent results from a few of these coals - Beulah 
Lignite, Kentucky #11 bituminous, and Illinois #6 bituminous - and 
from carbon doped with illite are presented in the following pages. 


29760 (DOE/PC/90751-T8, pp. 6.1-6.14) Alkali transforma- 
tions during pulverized coal combustion: Kinetic modeling 
and experimental measurement. PS! Technology Co., Andover, 
MA (United States). Nov 1989. (PS+-1024;TR-979). In Transforma- 
tions of inorganic coal constituents in combustion systems. 
Quarterly report No. 12, July-September 1989. 88p. Order Num- 
ber DE91010378. Source: OSTI; NTIS. 

During combustion, a portion of the alkali species (typically 
sodium) is released to the vapor phase, where it remains until con- 
densing in the cooler convective regions of the boiler. Direct 
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condensation of aikali species on cooled tube surfaces may affect 
deposition by generating a sticky layer on the tube surface. thereby 
increasing the sticking efficiency of impacting ash particles. Con- 
densation on glassy silicate or aluminosilicate fly ash particles may 
also affect deposition. as alkali species will reduce the viscosity of 
silica melts. generating ash particles with reduced viscosity below 
the critical point for deformation and adhesion. Ash particle deposi- 
tion can then substantially increase. as reduced particle viscosities 
may generate increased sticking efficiencies. A kinetics scheme 
was developed to follow the transformations of atomic sodium in a 
combustion environment. The model. which employs the CHEMKIN 
code to solve the complex series of reactions. has been used to 
reproduce species profiles for H2/O2/N2/Na flames appearing in the 
literature (Hynes et al., 1984). Modified species profiles resulting 
from temperature variations, changes in the mode of sodium re- 
lease, and the addition of chlorine to the reaction chemistry have 
also been generated and are discussed herein. Equilibrium calcula- 
tions utilizing a modified version of the SOLGASMIX (Eriksson and 
Rosen, 1973: Eriksson. 1975) equilibrium code are presented for 
comparison in the first part of this discussion; in-situ measure- 
ments of molecular sodium chloride concentrations by 
laser-induced photodissociation and fluorescence (LIPF) are pre- 
sented in the second part. 


29761 (DOE/PC/90751-T8, pp. 7.1-7.10) Fundamental 
studies on the residual ash formation and mineral matter va- 
porization during pulverized coal combustion. Sarofim, AF. 
(Massachusetts Inst. of Tech., Cambridge (USA)); Beer, J.M.; Hel- 
ble, J.J.; Srinivasachar, S.: Sarofim, A.F.; Beer, J.M.; Peterson, 
T.W.; Wendt. O.L.; Huffman, G.P.; Huggins. F.E. PS! Technology 
Co., Andover, MA (United States). Nov 1989. (PS+1024:TR-979). 
In Transformations of inorganic coal constituents in combustion 
systems. Quarterly report No. 12, July-September 1989. 88p. Or- 
der Number DE91010378. Source: OST: NTIS. 

Compiementary experimental and modeling studies are being 
used to develop a quantitative understanding of the processes gov- 
erning mineral matter vaporization and residual ash formation. 
Experiments in the MIT laminar flow furnace facility are being used 
to determine the effect of coal type and char properties on the size 
distribution of residual flyash. A Monte Carlo simulation is used to 
obtain the distribution of mineral matter in the pulverize coal and 
this is combined with a percolative fragmentation model to obtain 
the residual flyash. Complementary experiments on model chars 
are used to determine the rate of vaporization of mineral con- 
stituents which influence the formation of low melting point surface 
coatings on ash particles. Results are presented on the following: 
the distribution of mineral inclusions between coal particles, the 
modeling of residual ash formation, and ash vaporization. 


29762 


(ECN-RX-91-034) Transformations and deposition 
of pyrite in a burner simulation study. Ten Brink, H.M.; 
Eenkhoorn, S.; Hamburg, G. Netherlands Energy Research Foun- 


dation, Petten (Netherlands). May 1991. 8p. Order Number 
DE91524180. Source: OSTI; NTIS (US Sales Only). 

The transformations and deposition of coal-associated pyrite 
have been investigated in a laboratory facility in which the fate of 
particles leaving a coal burner was simulated. The collected parti- 
cles were analyzed with CCSEM (Computer Controlled Scanning 
Electron Microscopy) whereby size and composition of the particles 
are determined. Sharply size-classified particles of sixty micrometer 
diameter were used in the experiments. In a reducing atmosphere, 
simulating the primary fuel flow, the transformation of crystalline 
pyrite particles into liquid pyrrhotite occurred within thirty millisec- 
onds. These liquid particles did not give rise to the expected 
adherent deposits on refractory deposit probes simulating the 
burner quarl. Absence of an adherent deposit is explained by the 
deposition of solid coal/char which rapidly covers the probe surface 
with a dust layer. Under excess oxygen conditions, simulating the 
particle path in the secondary combustion air, pyrite transformed 
into liquid pyrrhotite in the same rate as in the reducing atmos- 
phere. The pyrrhotite then oxidized to solid iron oxide within 
hundred milliseconds which corresponds to the maximum rate pos- 
sible, viz. the rate of transport of oxygen to the particies. At short 
distances from the burner exit a strongly adherent deposit is 
formed on the deposit probes by the impaction of molten pyrrhotite 
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particles that solidify on oxidation at the probe surface. Because of 
the excess oxygen. the coalchar is burnt away and thus does not 
work as a deposit inhibitor. Further observations showed that alter- 
nation of reducing and oxidizing flows along the deposit probes, as 
in an actual turbulent burner environment. leads to the strongest 
bonding deposits. 3 figs.. 10 refs. 


29763 (ETDE-mf—1531862) Coal-fired power plant of the fu- 
ture. State of the art, test and plans in coakfired power 
plant technology. Summary. Pruschek, R. (Essen Unwv. 
(Gesamthochschule) (Germany, F.R.)): Weber, E.: Renz. U. Minis- 
terium fuer Wirtschaft. Mittelstand und Technologie des Landes 
Nordrhein-Westfalen, Duesseldorf (Germany). Mar 1990 23p. (In 
German). Order Number DE91531862. Source: OSTI: NTIS (US 
Sales Only). 

Combined-cycle power plants with pressurized fluidized-bed 
combustion or with integrated coal pressure gasification can be 
constructed with available materials and components tried in indi- 
vidual tests or in other fields of application. Compared with 
conventional coal-fired power plants they promise substantial ad- 
vantages regarding economic efficiency, resource economy and 
particularly pollution. New developments in gas turbines. waste 
heat recovery and gas purification make further efficiency increases 
possible. The Federal Republic of Germany is among the leading 
countries in the field of combined-cycle power plant technology 
The technological means for the construction of demonstration 
plants on sites in Germany appear to be at hand. The tests on coal 
pressure gasification and on pressurized fluidized-bed combustion 
have reached a stage enabling the power plant and equipment in- 
dustry to construct and operate demonstration power stations. once 
current and possible additional test programmes and the prelimi- 
nary planning are completed. (orig./DG). 


29764 (NEI-DK-577) Development project in Limhamn Dis- 
trict Heating Central: Reburning, modelling and experiments 
in a 125 MW hot water boiler. Collin, R. (Kungliga Tekniska 
Hoegskolan (SE)). Nordisk Gasteknisk Center, Hoersholm (Den- 
mark). Mar 1991 64p. Order Number DE91527039. Source: OSTI:; 
NTIS (US Sales Only). 

The Limhamn district heating plant consists of one 125 MW hot 
water boiler which delivers heat to the District Heating System of 
Malmoe. The boiler was built in 1985 and is equipped with low 
NOx burners for pulversized coal as well as an overfire air system, 
OFA. Sulphur oxide reduction is achieved by direct injection of lime 
in the boiler furnace. The electrostatic precipitators reduce the 
emission of flyash 99.8 per cent. The concentration of NOx in the 
waste gas was in the order of 240 ppm. The objectives of the 
project were to give recommendations for the optimum design and 
position of the reburning nozzles and the additional air nozzles, 
and to verify the results of the reburning and, if possible, to give 
theoretical explanations of the results. The base line experiments 
in the boiler were conducted in the winter 1989 and consisted of 
an extensive mapping of the temperature distribution and the distri- 
bution of oxygen, carbon dioxide, carbon monoxide and nitrogen 
oxide in the boiler furnace. All the operating data of the boiler were 
also recorded with a data log. The reburning installation was com- 
pleted in the autumn 1989 and during the winter three series of 
experiments in the boiler were conducted, in order to verify the 
outcome. The first series was a factor experiment in which the di- 
rection of the two sets of nozzles were systematically changed. 
NOx in the waste gas, and carbon in the flyash were recorded. 
Also the total thermal load of the boiler, the ratio between the coal 
and natural gas input and finally the stoichiometry of the main 
combustion zone and the reburning zone were varied and their in- 
fluence on NOx and carbon in flyash recorded. (CLS). 


29765 (NEI-DK-604) Control system for a plant where 
combustion takes place on a revolving grate. Energiministeriets 
Energiforskningsprogram. Fjernvarme og produktion af el og 
varme. Cramer, J. DK-Teknik, Soeborg (Denmark). Feb 1991 108p. 
(In Danish). Contract EM-1323/87-3. Order Number DE91525319. 
Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

Video supervison at existing, grate-fired plants will be able to 
reveal many inappropriate operational conditions. A continous man- 
ual adjustment of the operational conditions (distribution of 





under-air, grate speed etc.) will lead to a reduction of energy con- 
sumption as a smaller amount of unburnt residue will leave the 
grate. The picture analysis programme developed shows that it is 
possible automatically to locate important combustion technical 
phenomena. but it is not possible to determine the position and ve- 
locity of the burnout phase or the position and size of holes in the 
combustion pattern. Further development of the programme with 
these functions will be necessary. if the computer based on the 
picture analysis and O,/CO, and CO-measurements is to be able 
to make an adjustment of zone valves. grate speed etc. By intro- 
duction of computer vision at grate fired plants, the operational 
conditions can be brought very close to the optimum combustion 
conditions, and at the same time the number of expensive opera- 
tional stops can be considerably lowered. (AB). 


29766 (NEI-DK-606) Laser based measurements of tem- 
peratures with CARS, in the Risoe furnace. Energinimisteriets 
Energiforskningsprogram. Braendsier og  forbraendingsteknik. 
Cortzen, F.W. Risoe National Lab., Roskilde (Denmark). Feb 1990 
42p. Contract ENS-1323/89-20. Order Number DE91525334. 
Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

The CARS (Coherent Anti-Stoke Raman Scattering) method has 
a potential to be a satisfactory method to measure the gas temper- 
ature fiels within a tunnel furnace burning pulverized coal, for 
optical paths of 2 meters length. An exception is measurement 
through the pulverized flame itself, where successful measure- 
ments were very difficult to conduct. Main advantages of the CARS 
method is the good spatial and temporal resolution, and that the 
thermal radiation does not disturb the measurement. With CARS it 
will be possible to investigate the outer flame envelope of pulver- 
ized coal burners. Also gas temperature fluctuation measurements 
in timescales to about one tenth of a second (determined by the 
laser pulse rate) is possible, thereby opening up new possibilities 
of investigations. For a general application of the CARS gas tem- 
perature measurement method in furnaces the problems show up 
in the length scales, and in the optical access to the furnace: The 
method is tested with an input focal length of 1 meter, spanning 
across a furnace 2 meters in all. There has to be an input and an 
output window in front of each other. (author). 


29767 (NEI-Fl-141) LIEKK! Combustion Research Pro- 
gramme: Progress Review 1990. Hupa, M.; Matinlinna, J. Aabo 
Akademi, Turku (Finland). 1990 34p. Order Number DE91527078. 
Source: OSTI; NTIS (US Sales Only). 

The five-year LIEKKI Combustion Research Program in Finland, 
initiated by the Ministry of Trade and Industry in 1988, has come 
half way. Currently the program consists of 46 projects in various 
technical universities and research organizations in Finland. The 
funding for the program this year is FIM 35.8 million, 16.1 of which 
is provided by the Ministry of Trade and Industry. The rest of the 
funding comes from the companies participating in the program, A. 
Ahistroem Corporation, Imatran Voima Oy, Neste, Outokumpu Oy 
and Tampella Ltd. The total funding for the whole five year period 
will be around 120-130 million FIM. Recent debate has underlined 
the importance of combustion research perhaps even more than 
could be anticipated at the start of the program. The need for 
cleaner and more efficient combustion techniques is growing 
steadily. This publication is a short presentation of the LIEKKI pro- 
gram and some of the most interesting results so far achieved in 
the program. 


29768 (PSI-1024/TR-1119) Transformations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
18, January 1, 1991—March 31, 1991. Helble, J.J. (PSI Technol- 
egy Co., Andover, MA (United States)); Srinivasachar, S.; 
Wilemski, G.; Boni, A.A.; Kang, Shin-Gyoo; Sarofim, A.F.; Beer, 
J.M.; Peterson, T.W.; Wendt, J.O.L.; Gallagher, M.N.B.; Shah, N.; 
Huggins, F.E. Huffman, G.P. PSI Technology Co., Andover, MA 
(United States). May 1991. 159p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-86PC90751. Order 
Number DE91016791. Source: OSTI; NTIS; GPO Dep. 

Objectives of this project are: (1) define the partitioning of inor- 
ganic constituents associated with raw coal particles among 
products (including vapors, aerosols, and residual char/ash parti- 
cles) formed under conditions representative of pulverized coal 
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flames as a function of the specific (intrinsic and extrinsic) charac- 
teristics of the raw coal and the environment in which the 
transformations occur; and (2) characterize the resultant spectrum 
of products in detail: To elucidate and quantity the fundamental 
processes and by which transformations of the inorganic con- 
stituents occur: and To develop, based on the information required 
in the above, a tractable “process” model capable of predicting the 
significant features of the transformation process, most importantly, 
the nature and distribution of products. The work discussed herein 
highlights recent accomplishments: at the University of Kentucky 
(UK), in analyzing recently obtained XAFS data; at the Massachu- 
setts Institute of Technology (MIT), in modeling the char 
fragmentation process, allowing for pore interactions to produce 
clustered pore arrangements; at MIT, in analyzing experiments with 
chars of varying porosity to quantify the effect on char fragmenta- 
tion; at the University of Arizona (UA), in examining the behavior of 
alkali metals during combustion; at UA, in examining the capture of 
vaporized sodium by extraneous kaolinite additive; at PS! Technol- 
ogy Company (PSIT), in examining the transformations and 
stickiness of nepheline and kaolinite/montmorillonite mixtures, and 
conducting initial experiments with the SOAP and Loy Yang 1953 
coals; and at PSIT, in continuing development of the engineering 
model for ash particle formation. 96 figs., 4 tabs. 


29769 (RISO-M-2933) Modeling of Risoe pulverized coal 
fired furnace with FLUENT. Gjernes, E.; Astrup, P. Risoe 
National Lab., Roskilde (Denmark). Apr 1991. 50p. Contract ENS- 
1323/89-20. Order Number DE91525290. Source: OSTI; NTIS (US 
Sales Only). 

EFP-89. 

As part of the project "Measurements for validation of computer 
models for pulverized coal furnaces”, a preliminary numerical simu- 
lation of Risoe's 1.5 MW pulverized coal fired furnace has been 
made by Flow Simulation Ltd. with the computer code FLUENT. 
The main objective of the investigation was to become familar with 
the requirements to experimental data for verification of codes. (au- 
thor) 1 tab., 23 ills. 5 refs. 


29770 (RISO-R-584) Department of Combustion Research. 
Annual progress report 1 January - 31 December 1990. 
Kirkegaard, M.; Larsen, E.; Petersen, S. (eds.). Risoe National 
Lab., Roskilde (Denmark). Apr 1991. 64p. Order Number 
DE91527042. Source: OSTI; NTIS (US Sales Only). 

The main activities in the Department of Combustion Research 
are surveyed in this Progress Report covering the period from 1 
January to 31 December 1990. Facilities and equipment are men- 
tioned briefly. The activities are divided into the following groups: 
fundamental combustion techniques, combustion chemistry, com- 
puter modelling, pilot plant, oil, environment, and other activities. 
(author) 12 ilis., 9 refs. 


29771 (STEV-FBT-91-8) Low NO,-firing with LNCFS. Roer- 
gren, L. (Scandinavian Energy Project AB, Goeteborg (SE)). 
Statens Energiverk, Stockholm (Sweden). 26 Sep 1990. 82p. (in 
Swedish). Project STEV-274-012. Order Number DE91527186. 
Source: OSTI; NTIS (US Sales Only). 

With English summary. 

The City of Helsingborg commissioned a cogeneration plant, 
Vaesthamnsverket, 61 MW/120 MW in 1983. The main fuel is bitu- 
minous coals from around the world, pulverized in three mills and 
fired tangentially. Two mills suffice for full load. The environmental 
authorities required the NO,-emission not to exceed 280 mg NO,/ 
MJ of fuel input, measured as monthly average. The performance 
testing in 1984 found the NO,-emission to be 175 mg/MJ. More 
stringent requirements was represented in 1987: 200 mg/MJ. In 
the spring of 1988 new standards were set as of 92-01-01: 150 
mg/MJ, with the goal being to achieve lower than 100 mg/MJ. A 
multi-step programme to meet this requirement was launched right 
away. Step 1: Modifications to the coal and air nozzles were done 
in the Summer of 1988 making it half way to the technology of Low 
NO; Concentric Firing System ('LNCFS’). Step 2: In the summer of 
1989 the windboxes were modified to full LNCFS and a second 
level of OverFire Air (‘OFA’) nozzles added, thus creating Deep 
Staging. For Polish coals the following annual average NO,- 
emissions have been recorded: * before Step 1: 165 mg/MJ, * 
after Step 1: 125 mg/MJ and * after Step 2: 95 mg/MJ. Other 


ERA Vol. 16, No. 11 35 





01 COAL, LIGNITE, AND PEAT 
0140 Combustion 


coals have also been fired, and performance measured: e.g. for 
Venezuelean coal the NO,-emission was 111 mg/MJ. For a 50/50 
per cent mix of Polish and Venezuelean coals the annual average 
was 95 mg/MJ. (au) (49 figs.). 


29772 (STEV-FBT-91-17) Fluidized bed combustion kinet- 
ics at elevated pressures. Wallman, H. (Chalmers Univ. of 
Technology. Goeteborg (SE). Dept. of Energy Conversion); Caris- 
son, Reino. Statens Energiverk, Stockholm (Sweden). Mar 1991. 
24p. Project STEV-276-398. (CTH-IE-A—91-192). Order Number 
DE91527216. Source: OSTI; NTIS (US Sales Only). 

Batch combustion experiments have been performed in a bench- 
scale pressurized fluidized bed with the objective of establishing 
combustion rates under typical fluidized bed boiler conditions. 
Pressures of 0.2, 1 and 2MPa have been studied. Results show 
that pressure has no significant effect on the combustion rates of a 
medium-volatile bituminous coal over a wide range of practically 
important combustion conditions: fluidized bed temperature 
700-800 degrees C, coal particle size 0.3-4.8 mm, and O2 concen- 
tration 3-7 per cent. The absence of a pressure effect on the 
overall combustion kinetics is explained by mass-transfer controlled 
kinetics: pressure increase the driving force for O2 mass transfer 
by increasing O» partial pressure while at the same time reducing 
oxygen diffusivity. Measured burning particle temperatures are rela- 
tively low and also independent of pressure. A consequence of 
pressure-intensive combustion kinetics is high char concentrations 
in continuously operating pressurized beds. This in turn can lead to 
low combustion efficiency due to excessive loss of attrited char as 
well as to low emissions of NO, (high char concentration favor 
NO, reduction). (au) (15 refs., 7 figs.). 
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29773 (DOE/EIA—0121(91/1Q)) Quarterly coal report, 
January—March 1991. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. Aug 1991. 156p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91017296. 
Source: OSTI; NTIS; GPO; GPO Dep. 

This report provides comprehensive information about US coal 
production, exports, imports, receipts, consumption, and stocks to 
a wide audience, including Congress, Federal and State agencies, 
the coal industry, and the general public. This issue presents 
detailed quarterly data for January 1991 through March 1991, ag- 
gregated quarterly historical data for 1983 through the fourth 
quarter of 1990, and aggregated annual historical data for 1960 
through 1989 and projected data for selected years from 1991 
through 2010. To provide a complete picture of coal supply and de- 
mand in the United States, historical information and forecasts 
have been integrated in this report. 7 figs., 37 tabs. 


29774 (ETDE/JP-mf-1513097, pp. 353-354) IEA contribu- 
tion. Koyanagi, T. (New Energy and Industiral Technology 
Development Organization, Tokyo (Japan)). Japan Industrial Tech- 
nology Association, Tokyo (Japan). Apr 1990. 337p. (In Japanese, 
English). In Japanese sunshine project.: 1989 annual summary of 
coal liquefaction and gasification. volume 14. Order Number 
DE91513097. Source: OSTI; NTIS (US Sales Only); Japan Indus- 
trial Technology Association, Tokyo, Japan. 

The aims of this research are cooperation of IEA Coal Data 
Base by inputting coal-related bibliographic informations in Japan, 
output of bibliographic informations from Coal Data Base produced 
by international cooperation, and literature search for the purpose 
of research and development. In 1988, 477 domestic coal-related 
literatures were sent to TIS for the cooperation of inputting to IEA 
Coal Data Base, and 681 literatures were sent in 1989. Literature 
reference on some themes which were coal utilization technology 
and others were performed through Coal Data Base System con- 
structed by NEDO, and 6 original papers were collected by using 
IEA Coal Data Base. As the translation of papers in languages dif- 
ficult for understanding, 3 Germany original papers and one 
Russian original paper were translated into Japanese. Japanese in- 
formations on coal-related research themes were collected and 263 
informations were sent to TIS. 
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29775 (CMI-90A30014) Carried interest and sliding scale. 
Brottemsmo, J.; Stensland, G.; Sunnevaag, K. Christian 
Michelsens Inst. for Vitenskap og Aandstrihet, Bergen (Norway). 
Dec 1990. 84p. (in Norwegian). Order Number DE91527126. 
Source: OSTI; NTIS (US Sales Only). 

In this report are studied the effects that rules for carried interest 
and sliding scale have for the decision on exploration and develop- 
ment of petroleum deposits. It is found that when the size of the 
resources is uncertain, these rules may have the consequence that 
companies make decisions that are not optimal in the socio- 
economic sense. The size of the discrepancy depends on which 
rules are studied, and how the rules are practised. 25 refs., 4 figs., 
32 tabs. 


29776 (CMI-90A30019) A proposed method to assess Nor- 
way’s petroleum wealth. Stensland, G.; Sunnevaag, K. Christian 
Michelsens Inst. for Vitenskap og Aandsfrihet, Bergen (Norway). 
Dec 1990. 119p. (In Norwegian). Order Number DE91527127. 
Source: OSTI; NTIS (US Sales Only). 

In administering Norway's petroleum wealth there are two 
problems that may seem insurmountable. Firstly, it is difficult to ad- 
minister the wealth, of which the size is unknown. The value of the 
wealth is dependent on future finds, costs and prices. Secondly, 
the right use of the wealth will be dependent on the goals, inter alia 
with respect to the deciding priorities between generations. This re- 
port concentrates on methods to determine the size of the wealth. 
Even if this wealth will be divided between the State and the pri- 
vate companies, it is of most interest to determine the value before 
taxation, especially because the State directly and indirecly (via the 
tax system) is by far the greatest owner. 91 refs., 8 figs., 9 tabs. 


29777 (DOE/BC-91002253) Cross-borehole and surface- 
to-borehole electromagnetic induction for reservoir 
characterization. Wit, M.J.; Morrison, H.F.; Becker, A.; Lee, K.i. 
Lawrence Livermore National Lab., CA (United States). Aug 1991. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91002253. Source: 
OSTI; NTIS; GPO Dep. 

Audio-frequency cross-borehole and surface-to-borehole electro- 
magnetics (EM) are interesting alternatives to existing techniques 
for petroleum reservoir characterization and monitoring. With these 
methods signals may be propagated several hundreds of meters 
through typical sand/shale reservoirs and data may be collected at 
high accuracy with a high sensitivity to the subsurface resistivity 
distribution. Field systems for cross-borehole and surtace-to- 
borehole EM measurements have been designed and built by 
Lawrence Livermore and Lawrence Berkeley Laboratories for reser- 
voir evaluation and monitoring. The cross-borehole system utilizes 
vertical axis induction coil antennas for transmission and detection 
of sinusoidal signals. Data are collected in profiles with the source 
coil moving continuously while its signal is detected by a stationary 
receiver coil located in a separate well. Subsequent profiles are 
collected using a different receiver depth and the same transmitter 
span until a suite of profiles is obtained that cover the desired in- 
terval in the borehole. The surface-to-borehole system uses a large 
diameter surface loop transmitter and a vertical axis borehole re- 
ceiver. Due to its high signal strength this system operates using a 
sweep frequency transmitter waveform so that data may be simul- 
taneously collected over several decades of frequency. 
Surface-to-borehole profiles are equally repeatable and although 
this data is less sensitive than cross-borehole EM, it can be fit to a 
resistivity section consistent with the borehole log. 8 rets., 14 figs. 


29778 (DOE/FE-0220P-1) Strategic petroleum reserve 
quarterly report. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Strategic Petroleum Reserve 
Program Office. 15 May 1991. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE91018498. Source: 
OSTI; NTIS; GPO Dep. 





This Strategic Petroleum Reserve Quarterly Report describes ac- 
tivities related to the site development. oil acquisition. budget and 
cost of the Reserve during the period January 1. 1991. through 
March 31. 1991. A special section is also included discussing the 
January 1991 drawdown and distribution of crude oil. 8 tabs 


29779 (DOE/FE-0239) Report to the President on agree- 
ments and programs relating to the Naval Oil Shale Reserves. 
USDOE Assistant Secretary for Fossil Energy. Washington. DC 
(United States}. Office of Naval Petroleum and Oil Shale Reserves 
Jun 1991. 9p. Sponsored by USDOE. Washington. DC (United 
States). Order Number DE91018453. Source: OSTI: NTIS: GPO 
Dep 

Executive Order 12659. dated December 15, 1988. delegates to 
the Secretary of Energy certain approval authorities of the Presi- 
dent related to the execution of cooperative and unit agreements 
that are routinely used in the petroleum industry's development of 
oil and gas fields. This report responds to the Executive Order's 
requirement that the Secretary provide to the President a compre- 
hensive report on the programs and agreements which have been 
executed under the delegated authority. In the administration of 
Naval Oil Shale Reserves Numbered 1 and 3. which are located in 
Garfield County, Colorado. and which were created in the early 
part of this century to provide a future source of shale oil for the 
military. the Department of Energy monitors nearby commercial 
petroleum production activities. The private sector's drilling of natu- 
ral gas wells to the south and southwest of the Reserves beginning 
in the early 1980's caused the Department to develop a Natural 
Gas Protection Program to protect the Government's resources 
from draining and migrating to the increasing number of commer- 
cial gas wells. This report provides a comprehensive description of 
the Natural Gas Protection Program and its implementing agree- 
ments. 2 figs., 2 tabs. 


29780 (DOE/NBB—0089P-Vol.2) Report to the Congress on 
the storage of refined petroleum products and on regional 
supply interruptions: Volume 2. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Petroleum Reserves. Jun 1991. 
311p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE91016701. Source: OSTI; NTIS; GPO Dep. 

The following summary excerpted from the Digest of Studies in 
the Executive Summary is included in this volume in order to pro- 
vide a comparison of the costs of various regional storage options 
discussed in the following studies. The following refined petroleum 
product facility options were examined: construction of above- 
ground steel! tank, and in-ground concrete tank product storage; 
using existing caverns at the Strategic Petroleum Reserve for prod- 
uct storage; contracting for commercial petroleum product storage; 
and a co-operative arrangement between the Department of De- 
tense and the Department of Energy. The report is organized 
under the following headings: Summary of Conceptual Design of 
Above-Ground Steel Tank, and In-Ground Concrete Tank Product 
Storage; Summary of Conceptual Design for using Existing Cav- 
erns at Big Hill for Product Storage; Petroleum Storage Terminals 
Regional Storage Costs and Availability; and DOD Product Storage 
Costs and Procedures. 


29781 (DOE/PO/21431-T3) Strategic petroleum reserve an- 
nual site environmental report for calendar year 1990. Boeing 
Petroleum Services, Inc., New Orleans, LA (United States). Jun 
1991. 127p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC96-85P021431. Order Number 
DE91017168. Source: OSTI; NTIS; GPO Dep. 

This report, provided annually in accordance with DOE Order 
5400.1, summarizes monitoring data collected to assess Strategic 
Petroleum Reserve (SPR) impacts on the environment. The report 
serves as a management tool for mitigating such impacts, thus 
serving the public interest by ensuring environmentally sound oper- 
ation of the SPR. Included in this report is a description of each 
site's environment, an overview of the SPR environmental pro- 
gram, and a recapitulation of special environmental activities and 
events associated with each SPR site during 1990. The active per- 
mits and the results of the environmental monitoring program (i.e., 
air, surface water, groundwater, and water discharges) are dis- 
cussed within each section by site. The quality assurance program 
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IS presented which includes results from laboratory and field audits 
and studies performed internally and by regulatory agencies. In 
general. no significant adverse environmental impact resulted from 
any SPR activities during 1990. Environmental areas of concern 
such as potential groundwater contamination. are fully addressed 
in the applicable section by site. The SPR continues to maintain an 
overall excellent environmentai record. 22 rets.. 15 figs.. 29 tabs 


29782 (LA-UR-91-2482) Characterizing hydraulically frac- 
tured reservoirs using induced microearthquakes. Fehler. M 
Los Alamos Nationa! Lab.. NM (United States}. [1991]. 8p. Spon- 
sored by USDOE. Washington. DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-910715S-1: 1991 Society of Exploration 
Geophysicists (SEG) summer research workshop. St. Louis, MO 
(United States). 28 Jul - 1 aug 1991). Order Number DE91016324 
Source: OSTI: NTIS: GPO Dep 

Hydraulic fracturing is a common method employed to increase 
the production of oil and gas fields. Recently. there has been in- 
creased interest in monitoring the microearthquakes induced by 
hydraulic fracturing as a means of obtaining data to characterize 
reservoir changeS induced by the injection. Two types of mi- 
croearthquakes have been observed during hydraulic fracturing 
Tensile events have been observed and modeled as the parting of 
the surfaces of a fracture. A majority of the events observed have 
been shear-slip events. where two sides of a tault plane slip paral- 
lel to each other but in opposite directions. The locations of the 
microearthquakes can be analyzed to determine regions where sio- 
nificant seismic energy was released. which presumably are 
regions where injected fluid penetrated into the rock along pre- 
existing fractures or zones of weakness. The spatial patterns in the 
locations can be analyzed to fine regions where events cluster 
along planes. which are interpreted to be the dominant fluid flow 
paths. Imaging methods can also be applied to the travel time and 
waveform data to obtain direct evidence for the locations of the 
fractures or fracture zones. 27 refs.. 2 figs. 
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29783 (DOE/BC/14204-10) Cyclic CO, injection tor light oil 
recovery: Pertormance of a cost shared field test in 
Louisiana: ApritJune 1991. Bassiouni, Z.A. Louisiana State 
Univ., Baton Rouge, LA (United States). Dept. of Petroleum Engi- 
neering. [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-898C14204. Order Number 
DE91016905. Source: OSTI: NTIS; GPO Dep 

The ultimate objective of this research is to provide a base of 
knowledge on the COz huff ‘n’ puff process for the enhanced re- 
covery of Louisiana crude oil. Project goals include laboratory 
corefloods to investigate several parameters important to the pro- 
cess, and numerical simulation to interpret coreflood results. 
Additional activities include construction and analysis of a field test 
data base to facilitate target reservoir screening, and to identify 
sensitive operational parameters. The information from laboratory 
corefloods and data base evaluations will be used in the design 
and implementation of a Department of Energy sponsored field 
test. The results of all laboratory and field evaluations will be trans- 
ferred to the industry through workshops, periodic reports, and 
meetings. This report presents results from a series of corefloods 
and air quality monitoring. 5 refs., 1 fig., 3 tabs. 


29784 (DOE/BC/14447-8, pp. 4-9) Gel screening studies. 
New Mexico Inst. of Mining and Technology, Socorro, NM (United 
States). New Mexico Petroleum Recovery Research Center. Apr 
1991. In Fluid diversion and sweep improvement with chemical gels 
in oil recovery processes. Annual report, May 1, 1989—April 30, 
1990. 228p. Order Number DE91002233. Source: OSTI; NTIS. 
This section describes the results of screening tests that were 
performed under Task 2 of the project. These screening tests were 
used to establish gelation times, gel strengths, and gel stabilities 
for the gel systems that are being studied in other portions of the 
project. Several different types of gelants were examined, including 
a monomer-based gelant, several polymer-based gelants, and two 
colloidal silica gelants. By studying a variety of types of gelants, 
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the authors hope: (1; to compare different mechanisms of fluid di- 
version. and (2: to identity the types of geis that are needed for the 
various EOR applications (waterflood injectors. production wells. 
CO- injectors. etc... The following gels were examined 
a covalently crosslinked phenolic-based aelant (Floperm 
325). chromiumilll-xanthan (Flocon 4800 with X-Link 2000) 
chromium(V|—Illi-polyacrylamide (Cyanage! 100): chromiumiIIl)- 
carboxylate-complexed polyacrviamide (MARCIT): covalently 
crosslinked. vinyl-based gelant (Floperm 465). ana colloidal silica 
(Ludox; 


29785 (DOE/BC/14447-8. pp. 10-25: Impact of gelation pH, 
rock permeability, and lithology on the performance of a 
monomer-based gel. New Mexico Inst of Mining and Technology. 
Socorro. NM (United States). New Mexico Petroleum Recovery 
Research Center. Apr 1991. In Fiuid diversion anc sweep improve- 
ment with chemicai gels in oil recovery processes. Annuai report. 
May 1. 1989-Apri) 30. 1990. 228p. Order Number DE91002233 
Source: OST!: NTIS. 

This section reports results from an experimental investigation of 
the effects of gelation pH. rock permeability. and lithology on the 
performance of a resorcinol-formaldehyde gel. This gel was chosen 
for study because its placement in porous media is not compli- 
cated by some of the factors that influence placement of polymeric 
gelants. In particular. prior to gelation. aqueous resorcinol- 
formaldehyde solutions (1) are Newtonian. (2) exhibit nearly the 
same viscosity as water, and (3) can readily propagate through 
sandstone and carbonate porous media without experiencing any 
significant chemical retention. In contrast, polymeric gelants usually 
are viscous and non-Newtonian. More important. the components 
of polymeric gelants (i.e.. polymers and metallic crosslinkers) 
exhibit permeability- and lithology-dependent retention. Insights ob- 
tained by studying this relatively simple resorcinol-formaldehyde gel 
may be valuable when assessing the performance of more com- 
plex gels in fluid diversion. 


29786 (DOE/BC/14447-8, pp. 26-29) A preliminary study of 
permeability reduction for CO. and water using a resorcinol- 
formaldehyde gel. New Mexico inst. of Mining and Technology, 
Socorro, NM (United States). New Mexico Petroleum Recovery 
Research Center. Apr 1991. In Fiuid diversion and sweep improve- 
ment with chemica/ gels in oi] recovery processes. Annual report, 
May 1, 1989—Aprii 30, 1990. 228p. Order Number DE91002233. 
Source: OSTI; NTIS. 

In recent years. gel treatments have been applied to reduce 
channeling in high-pressure gas ility of various gels to divert floods. 
Laboratory work has also been performed to assess the ab COo. 
With increasing interest in the use of gels to reduce channeling 
during high-pressure gas Floods, the question arises, How do the 
mechanisms for gas diversion differ from those for water diversion? 
This report describes some experiments that were performed to as- 
sess how a resorcinol-formaldehyde gel will affect flow of CO. and 
water in Berea sandstone. The paper describes the flow of brine 
and CO> through a Berea core prior to gel placement and after gel 
placement. The procedures examined during the study will provide 
a basis for future experiments. 


29787 (DOE/BC/14447-8, pp. 30-33) A preliminary study of 
permeability reduction for oil, and water using a resorcinol- 
formaldehyde gel. New Mexico inst. of Mining and Technology, 
Socorro, NM (United States). New Mexico Petroleum Recovery 
Research Center. Apr 1991. In Fluid diversion and sweep improve- 
ment with chemical gels in oil recovery processes. Annual report, 
May 1, 1989-Apri! 30, 1990. 228p. Order Number DE91002233. 
Source: OSTI; NTIS. 

Several researchers reported that some polymers and gels can 
reduce permeability to water more than to oil. The objectives of 
research in this area are to examine the reason why the dispropor- 
tionate permeability reduction occurs and to identity conditions that 
maximize this phenomenon. The authors are also examining 
whether hysteresis of oil-water relative permeability curves occurs 
during the pump-in, pump-out sequence used during gel treatments 
in production wells. This report describes the initial work with a re- 
fined oil in Berea sandstone. This fluid-rock system is strongly 
water-wet. In future work, they will examine other gels, other 
lithologies, and fluid-rock systems of intermediate wettability. 
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29788 (DOE BC 14447-8. pp 34-55) Rheology of 
chromium(Ill)-xanthan gels and gelants in porous media. New 
Mexico Inst. of Mining and Technology. Socorro, NM (United 
States}. New Mexico Petroleum Recovery Research Center. Apr 
1991. In Fiuid diversion and sweep improvement with chemical gels 
in oil recovery processes. Annual repor. May 1, 1989-April 30, 
1990. 228p. Order Number DE91002233. Source: OSTI; NTIS. 

For many years. researchers have been aware of the non- 
Newtonian rheology of polymer solutions in porous media. This has 
prompted some to speculate that non-Newtonian rheology may be 
exploitable in eliminating the need for zone isolation during gel 
placement. The authors have examined the potential of this idea 
by performing calculations using eight different models of 
non-Newtonian rheology (including shear-thickening models, shear- 
thinning models, and various combinations). These calculations 
suggest that the rheology of existing polymers will not eliminate the 
need for zone isolation during gel placement in unfractured injec- 
tion wells. However. the validity of these calculations rests on 
several assumptions that need to be examined experimentally. 
First. the calculations assume that prior to gelation, the rheology of 
polymer solutions with crosslinkers is the same as that of polymer 
solutions without crosslinkers. Second, after gelation, the residual 
resistance factors are assumed to be independent of velocity and 
permeability. Third. the calculations assume that the wells are 
shut-in at the time gelation occurs. The calculations also assume 
that gels are not mobile. This report describes results of experi- 
ments that were designed to test some of the above assumptions 
for chromium(III}-xanthan gels in porous media. 


29789 (DOE/BC/14447-8, pp. 56-79) Impact of diffusion, 
dispersion, and viscous fingering on gel placement in injec- 
tion wells. New Mexico Inst. of Mining and Technology. Socorro, 
NM (United States). New Mexico Petroleum Recovery Research 
Center. Apr 1991. In Fluid diversion and sweep improvement with 
chemical gels in oil recovery processes. Annual report, May 1, 
1989-April 30, 1990. 228p. Order Number DE91002233. Source: 
OSTI; NTIS 

At the peak of activity, 35% of the enhanced oil recovery pro- 
jects in the US were polymer projects. About 60% of these polymer 
projects were gel treatments rather than traditional polymer floods. 
The objective of gel treatments is to block fractures or watered-out, 
high-permeability zones such that fluids injected subsequently are 
more likely to enter and displace oil from other strata. Many gel 
projects have been very successful. Unfortunately, many other gel 
projects have been technical failures. One study revealed that less 
than 45% of near-wellbore gel treatments were successful. In part, 
the sporadic success rate for gel treatments may be due to the way 
in which the gels were placed in the reservoir. In most cases when 
gelling agents were injected, zones were not isolated, so the chem- 
icals had access to all open intervals. Much of the gel formulation 
enters fractures and/or high- permeability streaks. However, tome 
of this fluid penetrates into strata that one does not want to plug. 
Therefore, a key issue in gel technology is how to place gets in 
fractures or thief zones without damaging oil-productive zones. Two 
recent studies examined how injection-flow profiles are modified by 
unrestricted injection of Newtonian and non-Newtonian gelling 
agents. This study explores the influence of diffusion, dispersion, 
and viscous instabilities during placement of gels to modify injection 
profiles. In particular, these phenomena are examined to determine 
whether they can be exploited to optimize gel placement. 


29790 (DOE/BC/14447-8, pp. 80-86) An examination of 
flow-profile changes for field application of gel treatments in 
injection wells. New Mexico inst. of Mining and Technology, So- 
corro, NM (United States). New Mexico Petroleum Recovery 
Research Center. Apr 1991. In Fluid diversion and sweep improve- 
ment with chemical gels in oil recovery processes. Annual report, 
May 1, 1989-April 30, 1990. 228p. Order Number DE91002233. 
Source: OSTI; NTIS. 

In several reports, theoretical analyses are presented that exam- 
ine how flow profiles in injection wells are modified when zones are 
not isolated during gel placement. An important prediction of these 
investigations is that injection profiles usually are not expected to 
improve significantly in unfractured wells if gels are placed without 
using zone isolation. The question arises, Does field experience 





with gel treatments in injection wells confirm or contradict the con- 
clusions of these papers? Certain limitations must be understood 
when trying to establish the flow profile in an injection well. First, 
the tools and methods that are used to measure flow profiles (spin- 
ner surveys and radioactive-tracer flow logs) have limitations. 
Typically. these tools measure the flow past a given point to within 
plus or minus five to ten percent of the total flow-90 Thus, changes 
that amount to less than +5-10% of total flow are not usually signif- 
icant. Second, the methods have limitations on how precisely they 
can pinpoint where the fluid leaves the wellbore. Furthermore, for 
positions that are separated vertically by only a few feet. one must 
consider the likelihood of flow behind Pipe and vertical crossflow. 
Unless unusual precautions are taken, different elevations of a 
given profile should not be considered distinct unless they are sep- 
arated by a reasonable distance (several feet). Theoretical analyses 
indicate that injection profiles usually are not expected to improve 
significantly in unfractured wells if gels are placed without using 
zone isolation. The petroleum literature does not provide enough 
informatino to confirm or contradict these predictions. In view of the 
sporadic success of gel treatments, identification of when zone iso- 
lation is/is not needed during gel placement is a critical issue. One 
or more well designed field tests could help to resolve this matter. 


29791 (DOE/BC/14447-8, pp. 87-109) Placement of gels in 
production wells. New Mexico Inst. of Mining and Technology, 
Socorro, NM (United States). New Mexico Petroleum Recovery 
Research Center. Apr 1991. In Fluid diversion and sweep improve- 
ment with chemical gels in oil recovery processes. Annual report, 
May 1, 1989-April 30, 1990. 228p. Order Number DE91002233. 
Source: OSTI; NTIS. 

The two major sources of excess water production are coning 
and channeling. Water coning is a common problem encountered 
when a reservoir is produced via a bottom- water-drive mechanism. 
Fractures and high permeability streaks are the common causes of 
premature water breakthrough during waterfloods. Polymer gels 
have been applied to many wells to reduce excess water produc- 
tion without adversely affecting oil production. Hessert and Fleming 
reported that polymer gels are particularly effective in suppressing 
water coning. However, in many cases, gel treatments have not 
been successful. During gel placement in production wells, much 
of the gel formulation will enter zones that are responsible for the 
excess water production. However, some of this fluid may enter 
into and damage oil-productive strata. The objectives of this study 
are to mathematically model the placement of gels in production 
wells and to examine the potential impact of invasion of gelants 
into oil-producing zones. Particular attention will be paid to the im- 
pact of two phenomena. The first is hysteresis of oil-water relative 
permeability curves that occurs during the pump-in, pump-out se- 
quence used during gel placement in production wells. The second 
phenomenon is that gels (or polymers) can reduce the relative per- 
meability to water more than to oil. 


29792 (DOE/BC/14600-10) Transient behavior of simulta- 
neous flow of gas and surfactant solution in consolidated 
porous media. Baghdikian, S.Y.; Handy, L.L. University of South- 
ern California, Los Angeles, CA (United States). Jul 1991. 125p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90BC14600. Order Number DE91002249. Source: 
OSTI; NTIS; GPO Dep. 

The main objective of this experimental research was to investi- 
gate the mechanisms of foam generation and propagation in 
porous media. Results obtained give an insight into the conditions 
of foam generation and propagation in porous media. The rate of 
propagation of foam is determined by the rates of lamellae genera- 
tion, destruction, and trapping. Several of the factors that 
contribute to foam generation have studied with Chevron Chaser 
$D1000 surfactant. Interfacial tension (IFT) measurements were 
performed using a spinning drop apparatus. The IFT of two surfac- 
tant samples of different concentrations were measured with 
dodecane and crude oil from the Huntington Beach Field as a 
function of temperature and time. Foam was used as an oil- 
displacing fluid. However, when displacing oil, foam was not any 
more effective than simultaneous brine and gas injection. A series 
of experiments was performed to study the conditions of foam gen- 
eration in Berea sandstone cores. Results show that foam may be 
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generated in sandstone at low flow velocities after extended incu- 
bation periods. The effect of pregenerating foam before injection 
into the sandstone was also studied. The pressure profiles in the 
core were monitored using three pressure taps along the length of 
the core. A systematic study of foaming with different fluid veloci- 
ties and foam qualities provides extensive data for foam flow 
conditions. 134 refs., 57 figs.. 2 tabs. 


29793 (INIS-GB-358) Low specific activity scale in the oil 
industry. At-A-Glance series. National Radiological Protection 
Board, Chilton (United Kingdom). 1991 1p. Order Number 
DE92601223. Source: OSTI; NTIS (US Sales Only); INIS. 

Foldout leafiet. 

The NRPB present an illustrated fold-out leaflet in the At-a- 
glance series, for members of the oil industry, indicating the type of 
radioactivity to be met during off-shore drilling, possible hazards, 
doses, and precautions and procedures to be undertaken by work- 
ers. (author). 


29794 Attachment for an oil well screw pump system. Hepp- 
ner, T.D. 21 May 1991. Filed date 21 Nov 1989. Canada Patent 
patent application 2003534. 26p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A pumping system for a heavy oil and sand slurry from a down- 
hole location to the ground surface includes a conventional 
screw-type pump having a rotor and stator. At the bottom of the 
stator at its inlet is mounted an attachment including a sleeve hav- 
ing a number of slots in the side surface into which the material 
feeds. Inside the sleeve is mounted a shaft having an auger flight 
along part of its length. A coupling at the upper end of the shaft 
connects to the lower end of the rotor and can be engaged and re- 
leased by rotation of the rotor. The auger flight assists in forming 
the materials including any excess sand into a suitable slurry for 
feeding to the inlet of the pump. The auger feeds the material more 
effectively to the inlet, thus maximizing the efficiency of the pump. 
The device of the invention thus avoids sand blockages which are 
common problems in pumping systems of this type. 5 figs. 
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29795 Process for olefins to gasoline conversion. Harandi, 
M.N.; Owen, H. To Mobile Oil Corp. (USA). 7 Jun 1991. Filed date 
7 Dec 1989. Canada Patent patent application 2004905. 20p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A process is provided for upgrading olefinic gasoline produced in 
a catalytic cracking unit. The invention integrates gasoline upgrad- 
ing with the catalytic cracking unit gas plant, yielding significant 
cost savings over previous designs which either recycled upgraded 
gasoline through an expanded gas plant or employed a separate 
dedicated fractionation section. By integrating the gasoline upgrad- 
ing process into a once-through fractionation section, existing 
catalytic cracking units may be modernized to improve gasoline 
quality without expanding the existing catalytic cracking unit gas 
plants. Moreover, by upgrading an intermediate gasoline stream in 
a catalytic reaction zone separate from the catalytic cracking unit 
reactor riser, reaction temperature may be controlled to minimize 
undesirable cracking, thereby maximizing yield. The process of the 
invention begins with the withdrawal of a product stream from the 
reactor of a catalytic cracking process unit. The product stream is 
charged to a primary fractionation zone, and an intermediate gaso- 
line stream is withdrawn, comprising olefinic gasoline and C,_ 
aliphatics from the primary fractionation zone. A first portion of the 
intermediate gasoline stream and a Co_+5 olefinic stream are then 
contacted with a catalyst in a catalytic reaction zone outside the 
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catalytic cracking process unit reactor riser under conversion condi- 
tions to form an upgraded gasoline stream. A second portion of the 
intermediate gasoline stream together with the upgraded gasoline 
stream are charged to a product fractionation section. The pre- 
ferred catalyst used in the catalytic reaction zone is a zeolite 
having a constraint index of between 1 and 12. 3 figs. 


29796 Production of middle distillates by paraffin dispro- 
portionation. Morrison, R.A. 7 Jun 1991. Filed date 7 Dec 1989. 
Canada Patent patent application 2004908. 9p. Source: Microme- 
dia Ltd.. Technical Information Centre, 165 Hotel de Ville, Place du 
Portage. Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN: MF $2.75 CAN. 

A process is provided for making a middle distillate fuel product, 
typically having a boiling point in the 165-345°C range. According 
to the invention, a light paraffinic stream. typically containing Cs_¢ 
paraffins, is disproportionated in the presence of an acidic solid 
porous catalyst comprising an intermediate pore size zeolite, op- 
tionally with a metal hydrogenation component such as platinum. 
The reaction is normally carried out at moderately elevated temper- 
atures, preferably 200-260°C. and preferably 400-1.000 psi 
pressure. It has been found that the use of these conditions results 
in a product which is predominantly paraffinic in character and 
which is useful as a premium quality jet fuel or as other paraffinic 
distillates including diesel fuel. The feed used in the process may 
typically comprise Cs_¢ straight run naphthas or low boiling solvent 
raffinates obtained from petrochemical processing. 1 tab. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 29775, 29776 


29797 (CMI-90A30020) Basis for construction of a progno- 
sis model for oil prices. Moxnes, E. Christian Michelsens Inst. for 
Vitenskap og Aandsfrihet, Bergen (Norway). Dec 1990. 21p. (in 
Norwegian). Order Number DE91527128. Source: OSTI; NTIS (US 
Sales Only). 

This report discusses the basis for construction of an oil price 
model under uncertainty. Firstly, the purposes of the model are 
considered: Which tasks is the model meant to solve. After that, 
the methods are studied that are available to make prognoses. 
Then the method is chosen, viewed in the light of purpose and 
possibility of choice. In another report in the same project the oil 
price model is constructed. 31 refs. 


29798 (CMI-90A300017) Cartels: When are they formed 
and when do they stop ftunctioning?. Moxnes, E. Christian 
Michelsens Inst. for Vitenskap og Aandsfrihet, Bergen (Norway). 
Dec 1990. 41p. (In Norwegian). Order Number DE91527129. 
Source: OSTI: NTIS (US Sales Only). 

In the report a theory is presented for when cartels are formed 
and when they collapse, or possibly are extended. Focus is on the 
markets. The theory has its basis in the theory of limited rationality: 
Cartels are formed as a consequence of problematic drop in 
prices. Cartels collapse as a consequence of decrease in capacity 
utilization or market shares. The collapse is typically followed by a 
cartel expansion. Cartels collapse when urgent reason no longer 
are present. The theory is formulated in a simulation model to 
study what sort of behavior it implies. The theory is viewed in the 
light of available data for 5 different markets and 14 different cartel 
formations. There is a good agreement between the theory and the 
data. 41 refs., 16 figs., 1 tab. 


29799 (DOE/EIA—0109(91/08)) Petroleum supply monthly, 
August 1991. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. 29 Aug 1991. 
145p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE91018126. Source: OSTI; NTIS; GPO; GPO Dep. 
Data presented in this report describe the supply and disposition 
of petroleum products in the United States and major US geo- 
graphic regions. The data series describe production, imports and 
exports, inter-Petroleum Administration for Detense (PAD) District 
movements, and inventories by the primary suppliers of petroleum 
products in the United States (50 States and the District of 
Columbia). The reporting universe includes those petroleum sec- 
tors in Primary Supply. Included are: petroleum refiners, motor 
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gasoline blenders, operators of natural gas processing plants and 
tractionators. inter-PAD transporters, importers, and major inven- 
tory holders of petroleum products and crude oil. When 
aggregated, the data reported by these sector approximately repre- 
sent the consumption of petroleum products in the United States 
Data are divided into two sections (1) the Summary Statistics and 
(2) the Detailed Statistics. 14 figs., 56 tabs. 


29800 (DOE/EIA-0520(91/08)) International petroleum 
statistics report, August 1991. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 29 Aug 1991. 60p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91017878. 
Source: OSTI; NTIS: GPO; GPO Dep. 

This publication presents data on international oil production, 
consumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, 
and on oil consumption and stocks in the Organization for Eco- 
nomic Cooperation and Development (OECD). This section 
contains annual data beginning in 1973, and monthly data for the 
most recent two years. Section 2 presents on oil supply/ 
consumption balance for the market economies (i.e. non-communist 
countries). This balance is presented in quarterly intervals for the 
most recent two years. Section 5 presents data on oil imports by 
OECD countries. This section contains annual data beginning in 
1982, and quarterly data for the most recent two years. 41 tabs. 


29801 (DOE/EIA-0545(91)) Petroleum: An energy profile. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 1 Aug 1991. 99p. Spon- 
sored by USDOE, Washington. DC (United States). Order Number 
DE91018630. Source: OSTI; NTIS; GPO; GPO Dep. 

This publication is intended as a general reference about 
petroleum: its origins, production, refining, marketing, and use. 
This report presents an overview of refined petroleum products and 
their use. crude oil reserves and production, refining technology 
and US refining capacity, the development and operation of 
petroleum markets, and foreign trade. A statistical supplement, an 
appendix describing refining operations, a glossary, and biblio- 
graphic references for additional sources of information are also 
included. 36 figs., 4 tabs. 


29802 (DOE/NBB-0089P-Vol.1) Report to the Congress on 
the storage of refined petroleum products and on regional 
supply interruptions: Volume 1. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. Jun 
1991. 427p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91016706. Source: OSTI; NTIS; GPO 
Dep. 

This report describes petroleum and petroleum products storage 
and supply disruption. Information is presented under the following 
topics: Historical Perspective; Current Patterns of Supply and Dis- 
position of Petroleum Products in the Primary Distribution System; 
PADD | Clean Products Supply/Demand; 1990 Regional Petroleum 
Reserve Annual Computation; Market Infrastructure and Commer- 
cial Practices in the California Motor Gasoline Market, as Related to 
Potential Refined Petroleum Product Reserve Structures and Sales 
Procedures; Infrastructure and Commercial Practices in the North- 
east Distillate Market. as Related to Potential Refined Petroleum 
Product Reserve Structures and Sales Procedures; Storage Stabil- 
ity Characteristics of Petroleum Products and Crude Oil; Effect of 
1990 Clean Air Act Amendments on Demand for Petroleum Prod- 
uct Storage Capacity; and Environmental Regulations on Tanks. 
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29803 Procedure for processing waste oil. Drespa, G.; 
Rittscher, H.-G. 1 May 1991. Filed date 1 Nov 1989. Canada 
Patent patent application 2001966. vp. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

In order to process waste oil in an environmentally friendly man- 
ner, a procedure and a plant are used in which the old oil is 





preheated by distillation gases and then distilled by combustion of 
the distilled waste oil itself. The liquid and the solid residues are 
exposed to the flame that results from combustion of the distilled 
waste oil, whereas the gaseous residues are heated to a tempera- 
ture above 1,200°C in a long-term holding chamber that is 
configured as a flue gas incinerator. In order to anneal the solid 
residues or burn the liquid residues, these are collected in the dis- 
tillation chamber and passed through a rotary cylinder and a chute 
into the combustion chamber where they are appropriately an- 
nealed by the combustion flame. In contrast, the gaseous residues 
are passed to a long-term holding chamber, consisting of a tubing 
system 75 m or more in length. Heating rods or wires are installed 
in the individual tubes of the tubing system so that the waste 
gases can be brought deliberately and continuously to the required 
temperature and then cooled down once again. The corresponding 
cooled flue gases that have been freed of harmful substances can 
then be released to the atmosphere. Using this procedure and 
plant, it is possible to process waste oil, even when heavily contam- 
inated, in an effective manner and either destroy the residues in an 
environmentally friendly manner or else process them so that they 
can be stored without posing any environmental hazard. 7 figs. 
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Refer also to citation(s) 29781, 31253 


29804 (ANL/CP-73805) Surfactant flooding of diesel-fuel- 
contaminated soil. Peters, R.W. (Argonne National Lab., IL 
(United States)); Montemagno, C.D.; Shem, L.; Lewis, B.G. Ar- 
gonne National Lab., IL (United States). [1991]. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910402-22: 201. American Chemical Society 
(ACS) national meeting, Atlanta, GA (United States), 14-19 Apr 
1991). Order Number DE91017312. Source: OSTI; NTIS; GPO 
Dep. 

This study used surfactant solutions to leach undisturbed soil 
cores taken from a site that had been contaminated with No. 2 
diesel fuel after a puncture of a transfer line. Preliminary screening 
of 22 surfactants was performed prior to this study to choose the 
surfactants to be used in the flooding of the columns. Surfactants 
chosen resulted in 87% to 97% removal of the diesel fuel during 
batch extraction. Prior to flooding the columns with surfactants, the 
columns were leached with deionized water to compare with leach- 
ing by the surfactant. Water flooding resulted in removal of <1%. 
The poor removal efficiencies from the surfactant flooding, espe- 
cially when compared to results from the surfactant screening 
extractions, were attributed to channeling of the solutions through 
the columns. The column floodings, therefore, were essentially 
nonequilibrium extractions whereas the batch-screening extractions 
reached an equilibrium. 15 refs., 2 figs., 8 tabs. 


29805 (CONF-900512—Absts., pp. 1, Paper 31) In situ soil 
aeration for enhanced biodegradation of hydrocarbons. 
Hinchee, R.E. (Battelle Columbus Div., OH (USA)); Downey, D.C.; 
Miller, R. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Conventional technology for enhancing in situ biodegradation of 
petroleum contamination typically depends upon aerobic biodegra- 
dation in groundwater. For the more readily degradable fuels, 
oxygen (or an alternative electron acceptor) is typically the limiting 
factor. Oxygen is introduced in injection water either by air sparg- 
ing, pure oxygen sparging, or hydrogen peroxide. Even with 500 
mg/| of hydrogen peroxide approximately 30,000 gallons (114,000 
liters) of water must be pumped to deliver sufficient oxygen to fully 
degrade 1 gallon (3.8 liters) of fuel. With the use of air pumping in 
the vadose zone to supply oxygen, pumping requirements are 
decreased by more than 3 orders of magnitude. Data will be pre- 
sented from two sites at which air pumping has been utilized to 
Stimulate in situ biodegradation. One site is located at Hill Air 
Force Base, Utah, and the other at Tyndall Air Force Base, Florida. 
It will be shown that even in the arid environment of Utah's high 
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desert, significant biodegradation can be induced by simply pump- 
ing air into the vadose zone. Bench-scale studies indicated that 
biodegradation rates may be substantially increased by the addition 
of nutrients and increasing soil moisture content. At the Tyndall 
site, with very shallow groundwater, the site was dewatered to in- 
crease the vadose zone depth and expose the majority of the 
contamination to air flow. These demonstrations illustrate the feasi- 
bility of soil aeration to stimulate in situ biodegradation of 
petroleum fuels in two very different environments and show the 
technology to be a very cost-effective alternative to more conven- 
tional groundwater-based, enhanced. biodegradation technologies. 


29806 (CONF-900512—Absts., pp. 1, Paper 52) Biodegrada- 
tion of mixtures of hazardous organic compounds. Strandberg, 
G.W. (Oak Ridge National Lab., TN (USA)); Larson, D.J.; Donald- 
son, T.L. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Numerous hazardous organic compounds are known to be 
biodegradable individually. However, hazardous waste sites usually 
contain a mixture of several of these compounds. Because of their 
chemical diversity and complexity. these sites are presently viewed 
as poor candidates for bioremediation. The authors purpose has 
been to determine if complex mixtures of hazardous organics can 
be microbially degraded using a sequential batch process aided by 
adjustment and control of process conditions. Small-scale (1-liter) 
batch reactors employing mixed cultures were used to study the 
biodegradation of mixtures of five hazardous organic compounds: 
naphthalene, benzene, bis(ethylhexyl)phthalate. acetonitrile. and 
1,2,4-trichlorobenzene. The biodegradation, including kinetics and 
interactive effects, of these compounds alone and in various com- 
binations will be discussed. 


29807 (CONF-900512—Absts., pp. 1, Paper 113) Production 
of oil-degrading bacteria and their use in microbial remedie- 
tion of contaminated soils. Rohns, H.P. (Nuclear Research 
Centre Juelich (West Germany)); Schalenbach, S.; Webb, L.E. Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 
for fuels and chemicals: Program and abstracts. 141p. Order 
Number DE91000602. Source: OSTI. 

In order to achieve rapid and complete microbial remediation of 
soils contaminated with fuel oil, it is necessary to employ microor- 
ganisms which can be established in the soil and which degrade 
the contaminant under the sub-optimal conditions prevailing. The 
aim of this investigation is to develop methods for this production 
of bacterial biomass with emphasis on high yields and a high effi- 
ciency in degradation of the components of mineral oils, especially 
of the more persistent ones. Furthermore, practicable methods 
have to be developed to characterize the behavior of the bacterial 
population during a soil clean-up. For growth and production of the 
microorganisms on fuel oil, a two-stage fermenter system was con- 
structed in which the separate stages were operated at different 
dilution rates. The oil was emulsified mechanically and, with the 
help of biogenic surfactants, formed in the first bioreactor. With in- 
fluent oil concentratons ranging from 4 to 7 g/l, 80% of the oil was 
degraded within a retention time of 17 h in the first bioreactor. Fur- 
ther degradation of the oil up to 98% occurred in the second 
fermenter with a retention time of 85 h. The yield coefficient for the 
biomass, relted to organic carbon, amounted to 0.1 to 0.17 de- 
pending on the inflow oil concentration. The oil degradation rate of 
the microbial biomass, produced in the two-stage bioreactor, could 
be estimated in columns with contaminated soil and biomass. The 
microbial respiration rates, measured in the presence of a mixture 
of hydrocarbons or of individual hydrocarbons, aiso served as a 
measure of the microbial activity of the produced biomass. 


29808 (IKU-R-02.0786.00/07/09) Droplet size distributions 
in chemical dispersion of oil spills: Towards a mathematical 
model. Daling, P.S.; Mackay, D.; Mackay, N.; Brandvik, P.J. Insti- 
tutt for Kontinentalundersoekelser og Petroleumsteknologi A/S, 
Trondheim (Norway). Sep 1990. 26p. Order Number DE91527137. 
Source: OSTI; NTIS (US Sales Only). 
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The results are presented of a series of chemical dispersion 
tests in which three crude oils (Gullfaks. Statfjord. and Arabian 
Heavy) each at 4 states of weathering have been dispersed at 13 
°C with two dispersants (Finasol OSR-5 and OSR-12) using three 
laboratory tests (Warren Spring Rotating Flask - WSL-test, Institute 
Francais du P-trole flow test - IFP-test and Mackay Nadeau Steele- 
man - MNS-test). Effectiveness and dispersed oil droplet size 
distribution in the different test methods have been studied and an 
attempt has been made to develop correlation or mathematical 
models of the chemical dispersion phenomena. This mathematical 
treatment helps to explain the reasons that the tests give different 
results. It is concluded that at present our understanding of the ba- 
sic dispersion phenomena is not sufficient to form a basis for a 
reliable model. Several modeling approaches are discussed in the 
hope that when further data and insights become available, reliable 
models may be developed to describe this complex process. 14 
refs., 5 figs., 4 tabs. 


29809 (IKU-R-02.0786.00/08/90) Characterization of crude 
oils for environmental purposes: Paper at the 13th AMOP- 
Seminar, Edmonton, Canada, 1990. Daling. P.S. (University of 
Toronto (CA)): Brandvik. P.J.; Mackay. D.: Johansen, Oe. Institutt 
for Kontinentalundersoekelser og Petroleumsteknologi A/S. Trond- 
heim (Norway). Sep 1990. 20p. Order Number DE91527138. 
Source: OSTI: NTIS (US Sales Only). 

A new approach for predicting the behavior of oil spilled on the 
sea has recently been developed at IKU (Continental! Shelf Insti- 
tute) Trondheim, Norway. The approach includes an extensive 
laboratory investigation of an oil’s properties when exposed to 
weathering. Parameters especially tested are evaporation loss, the 
tendency of the oil to form water-in-oil (w/o) emulsion (mousse), 
and the susceptibility of the w/o-emulsion or weathered oil to dis- 
perse using oil spill dispersants. The laboratory results are 
transformed to field conditions in a numerical model which predicts 
the rate of weathering processes at sea under different weather 
conditions. The computer system displays graphical charts for the 
development of each property with time, and estimates "time win- 
dow” for e.g. effective application of dispersants under chosen set 
of sea conditions. The system may represent an important tool, for 
e.g. contingency planning and for "on-scene" commanders to 
facilitate decision-making concerning the use of different counter- 
measure techniques during oil spill combat operations. The 
approach may form the basis for a standard method for future 
characterization of the weathering properties of different oil types 
which may be spilled under a variety of environmental conditions. 
27 refs., 12 figs., 2 tabs. 


29810 (IKU-R—02.0786.00/09/90) Statistical experimental 
design in the optimization of dispersants performance. Brand- 
vik, P.J.; Daling, P.S. Institutt for Kontinentalundersoekelser og 
Petroleumsteknologi A/S, Trondheim (Norway). Sep 1990. 12p. Or- 
der Number DE91527139. Source: OSTI; NTIS (US Sales Only). 

The variation in performance of commercial dispersants is large. 
Furthermore, the performance of a specific dispersant can also 
show a large variation among different crudes and petroleum prod- 
ucts. When a decision has been made to use dispersants in a 
given oil spill situation, it is crucial to select a dispersant that is 
formulated to give high effectiveness for the actual oil type. To en- 
hance the optimization of the dispersant and to reduce the number 
of experiments needed for development of new products, statistical 
experimental design has been used together with multivariate anal- 
ysis. This combined technique has proved to be very powerful in 
the optimization of dispersants. The optimized formulation has 
been effectively worked out for different surfactant combinations 
tested on a wide range of oil qualities. As a result, Continental 
Shelf Institute (IKU) has developed a new dispersant that is spe- 
cially formulated for high effectiveness on weathered North Sea 
crudes. The optimization technique used is presented here to- 
gether with the measured performance of the new dispersant on 
both fresh and weathered evaporated (or "topped”), photo-oxidized 
and water-in-oil emulsified crudes and petroleum products. The ef- 
fectiveness of the new dispersant is also compared to commercial 
products. 8 refs., 8 figs. 


29811 (IKU-R-35.3919.00/01/90) Greenhouse gas _ emis- 
sions from offshore oil and gas production on the Norwegian 
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Continental Shelf. Lindeberg, E.G.B.; Roekke, N.A.; Celius, H.K. 
Institutt for Kontinentalundersoekelser og Petroleumsteknologi A/S, 
Trondheim (Norway). Dec 1990. 35p. Order Number DE91527141. 
Source: OST!: NTIS (US Sales Only). 

The emission of greenhouse gases from offshore oil and gas 
production has been evaluated by use of a questionnaire sent to all 
operators on the Norwegian Continental shelf. The release from tur- 
bines, diesel engines, heaters. flares. vents and diffusive sources 
has been emphasized. Chloro-Filuoro-Carbons (CFCs) and Halons 
are not included in this study while CO2, CHs, CO, NOx, N2O and 
VOC (Volatile Organic Compounds) are considered. The informa- 
tion from the questionnaire has been combined with information 
from other sources. Information on release from drilling/testing and 
shuttle tanker operations has been obtained from other reports, 
publicly available information and interviews. CO» constitutes 88% 
of the greenhouse load from offshore activities. This is 18% of the 
total Norwegian CO, release. Large estimated uncertainties are 
found on the flare gas volume due to the lack of measurements 
and on the N2O in all combustion processes and on the NO, in the 
flare due to scarce information about the mechanisms of formation. 
Recommendations are made regarding reduction of these uncer- 
tainties by appropriate platform instrumentation and by laboratory 
and field NO, and N.O measurements. 19 refs.. 3 figs., 5 tabs. 
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29812 (DOE/CE/15444-T3) Final report on development 
and testing of the microwave oil-water monitor. Swanson, C. 
Applied Physics Technology, Inc., McLean, VA (United States). 15 
Jun 1991. 58p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract FG01-89CE15444. Order Number 
DE91016879. Source: OSTI; NTIS; GPO Dep. 

The oil-water monitor is a device invented by Dr. Claude Swan- 
son of Applied Physics Technology to respond to the 
petroleum-loss problem in crude oil transfers. It is a device which 
measures water content in crude oil and other petroleum products, 
in a flowing pipe such as a pipeline or tanker manifold. It is capa- 
ble of accurately measuring the water contamination levels in crude 
oil shipments, in real time as the crude oil flows through the load- 
ing manifold into the tanker, or at the receiving point as the oil is 
off-loaded. The oil-water monitor has application in the verification 
of oil volumes and concentration of contaminants at petroleum 
transfer points. The industry-estimated level of water loss at trans- 
fer points due to inadequate monitoring technology amounts to 
several billion dollars per year, so there is a definite perceived 
need within the petroleum community for this type of accurate wa- 
ter monitoring technology. News articles indicating the importance 
of this problem are shown. The microwave oil-water monitor mea- 
sures the water content in the oil, whether in the form of small 
droplets or large globules. Therefore it can be applied to the crude 
oil as it flows through crude oil pipes into the ship, or at transfer 
points in a crude oil distribution system. 4 refs., 18 figs. 


29813 (NEI-DK-598) Final report on dynamic analysis of 
three-dimensional cable systems. Kudsk Andreasen, K. Skib- 
steknisk Laboratorium, Lyngby (Denmark). Apr 1991 Qp. (in 
Danish). Contract EM-1313/88-16. Order Number DE91527068. 
Source: OSTI; NTIS (US Sales Only). 

EFP-88. 

The purpose was to generate a 3-dimensional numerical model 
for calculation of static and dynamic behavior of maritime cable 
systems (anchoring systems) influenced by loads from waves, cur- 
rents, sea bed, anchors and floating constructions. The model has 
been compared with model test and good correlations was found. 
(CLS). 


0230 Properties and Composition 
Refer also to citation(s) 29812, 31650 


29814 (NIPER-545-Vol.1) [National Institute for Petroleum 
and Energy Research] quarterly technical report for April 1, 
1991—June 30, 1991: Volume 1, Fuels research. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
States). Aug 1991. 16p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract FC22-83FE60149. Order Number 
DE91017466. Source: OSTI; NTIS: GPO Dep. 

Fuels research from the National Institute for Petroleum and En- 
ergy Research is presented. Programs include: Department of 
Analytical Methodology for analysis of heavy crudes, and thermo- 
chemistry and thermophysical properties of organic nitrogen- and 
diheteroatom-containing compounds. 5 refs.. 7 figs., 10 tabs. 
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Refer also to citation(s) 31212 


03 NATURAL GAS 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 29782, 32659 


29815 (STEV-GT-91-2) Temperature measurement at the 
Gravberg, Dalarna deep rock borehole. Balling, N. (Chalmers 
Univ. of Technology and Goeteborg Univ., Goeteborg (SE). Dept. 
of Geology); Eriksson, K.G.; Landstroem, O.: Lind, G.: Malmavist, 
D. Statens Energiverk. Stockholm (Sweden). Jun 1990. 21p. (in 
Swedish). Project STEV-656-072. Order Number DE91527206. 
Source: OSTI; NTIS (US Sales Only). 

Temperature measurements were performed in the granitic 
bedrock at the Gravberg 1 well in the Siljan Ring structure down to 
a depth of 5200 m. The mean temperature gradient between 500 
and 5000 m amounted to 16.1 C/km. The heat production in the 
rock was estimated from gamma logging and from elemental analy- 
sis of Th, U and 40K. (LE). 
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29816 Method of cementing well casing to avoid gas chan- 
nelling trom shallow gas-bearing formations. Johnson, L.; 
Sissons, B.; Krapo, C. To Dowell Sclumberger Canada. inc. 
(Canada). 1 Jul 1991. Filed date 1 Dec 1989. Canada Patent 
patent application 2004393. 14p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A process is provided for preventing gas migration from shallow 
gas-bearing formations, such as those found in southeastern Al- 
berta, during the setting of surface well casing. According to the 
invention, a cementing process is employed in which a right-angle 
setting cement is positioned within a wellbore annulus between the 
wellbore and the casing above a gas-bearing zone with a low fluid 
loss cement slurry being placed below the right-angle setting ce- 
ment. Pumping of the cement slurry is stopped for a period of time 
to allow the setting of the right-angle cement, at which point pres- 
surized pumping is resumed to displace remaining portions of the 
low fluid loss cement slurry into the wellbore annulus against the 
plug created by the set right-angle setting cement in order to block 
off gas migration and squeeze the low fluid loss cement into the 
gas-bearing zone. The right-angle setting cement used in accor- 
dance with this invention may be of any type which has an 
extremely short transition time from a true liquid sate to a true solid 
state. According to a preferred embodiment, the right-angle setting 
cement comprises a mixture of normal Portland cement and gyp- 
sum. 
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Refer also to citation(s) 30351 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 30337 


29817 (DOE/EIA-0130(91/08)) Natural gas monthly, August 
1991. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. Aug 1991. 169p. Sponsored 
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by USDOE, Washington. DC (United States). Order Number 
DE91018481. Source: OSTI: NTIS; GPO: GPO Dep. 

This publication highlights activities, events. and analyses of in- 
terest to public and private sector organizations associated with the 
natural gas industry. Volume and price data are presented each 
month for natural gas production. distribution, consumption, and 
interstate pipeline activities. Producer-related activities and under- 
ground storage data are also reported. From time to time, the 
NGM features articles designed to assist readers in using and in- 
terpreting natural gas information. 7 figs., 33 tabs. 
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Refer also to citation(s) 31094 
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Refer also to citation(s) 29813 


29818 Gas pumping system for filling a pressurized gas 
tank. Holmes, J. 17 Apr 1991. Filed date 17 Oct 1989. Canada 
Patent patent application 2000903. 17p. Source: Micromedia Ltd.. 
Technical Information Centre. 165 Hotel de Ville. Place du Portage, 
Phase 2, Hull. Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN: 
MF $2.75 CAN. 

A simple pump is provided which is suitable for pumping liquids 
or gases and is specifically intended for pressurizing natural gas 
for use in an automobile fuel tank. In one embodiment, the pump 
may be used at home and is connected directly to a natural gas 
supply line. The pump incorporates an inflatable bladder inside an 
accumulator or container. A liquid is used for compressing the 
bladder inside the container, thereby avoiding the need for pistons 
or rotating blades, and also providing a pump for corrosive liquids 
and gases. The bladder has no connection to the container, and a 
fluid input line from the bladder has a first non-return valve for con- 
nection to a fluid supply. A fluid output line from the bladder has a 
second non-return valve and a hydraulic supply system feeds liquid 
under pressure to the container to compress the biadder within the 
container and force fluid out through the output line. A drain allows 
liquid from the container to drain in order to permit the bladder to 
fill with fluid. A timer used in association with a valve repeats the 
steps of feeding liquid to the container and draining liquid from the 
container. 4 figs. 
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Refer also to citation(s) 29767, 30443, 31197, 31199, 31212, 
31301, 31304, 31316, 31317, 31320 


29819 (NEI-DK-576) Modelling and chemical reactions: 
Development and test of a kinetic model for natural gas com- 
bustion. Glarborg, P. (Technical University of Denmark (DK)); 
Hadvig, S. Nordisk Gasteknisk Center, Hoersholm (Denmark). Mar 
1991 117p. Order Number DE91527038. Source: OSTI; NTIS (US 
Sales Only). 

Models, which on a detailed level describes the combustion 
chemistry of various processes, are becoming an important practi- 
cal tool, partly due to the increased sophistication and reliability of 
these models and partly due to the increased concern about the 
environmental aspects of combustion. The report describes the de- 
velopment and test of a chemical kinetic model for combustion of 
natural gas, with emphasis on the NO,-chemistry. The model con- 
sists of submechanisms describing the oxidation chemistry of C;- 
and Co-hydrocarbons, the chemistry of reactive nitrogen species 
such as HCN. NHz and NO that occur in natural gas combustion, 
and the interaction between hydrocarbon radicals and nitrogen 
containing species. The kinetic model is tested against a wide 
range of experimental data including data from laminar flames, 
shock tube experiments, flow reactor experiments and continous 
stirred tank reactor experiments. This work is part of an ongoing 
effort to establish a reliable chemical kinetic model for combustion 
of natural gas, including formation and destruction of pollutants 
such as NO,. This work contains the following steps: (1) collection 
of a chemical kinetic database for combustion of natural gas, (2) 
establishment of a chemical kinetic model, using the data base, 
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and (3) verification and revision of model and submechanisms 
through test against selected experimental data. (author) 122 refs. 


04 OIL SHALES AND TAR SANDS 


0402 Reserves, Geology, and Exploration 


Refer also to citation(s) 32659 
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Refer also to citation(s) 29794 


29820 (UCID—16986-90-3/4, pp. 1-15) LLNL 4TU pilot plant. 
Cena, R.J.: Thorsness. C.B. Lawrence Livermore National Lab., 
CA (United States). 15 Feb 1991. In Oj/ shale quarterly report, 
August—December 1990. 46p. Order Number DE91009722. 
Source: OSTI: NTIS 

The 4 ton-per-day (4TU) laboratory facility is designed to test 
key components of LLNL’s Hot-Recycled-Solid (HRS) process. us- 
ing commercially sized shale. prior to finalizing design of a larger 
field test. Identified are five key components which compromise the 
LLNL HRS process: (1) a delayed-fall combustor. with a five sec- 
ond solid residence time. (2) a fluidized-bed classifie to control 
solid discharge and provide a pressure differential to balance the 
loop. (3) a high throughput, short residence time, fluid-bed mixer, 
(4) a moving-packed-bed pyrolyzer with crossflow gas sweep, and 
(5) an air pneumatic lift pipe combustor. Each of these are 
described. The paper then describes restart operations and test re- 
sults including solids flow control and measurement. The authors 
have operated the 4-TPD pilot plant, circulating raw shale at ambi- 
ent temperature and dolomite at elevated temperature. Steady 
operation was achieved using a simple control algorithm for varying 
the differential pressures local to two L-vaives, which control solid 
flows. They plan to next operate hot with western Green River oil 
shale from the Anvil Points mine, Fischer assay 24-gtp. 


29821 (UCID—16986-90-3/4, pp. 16-26) Chemistry - New 
Albany shale flash pyrolysis under hot-recycled-solid condi- 
tions. Chemistry and kinetics. 2. Coburn, T.T.; Morris, C.J. 
Lawrence Livermore National Lab., CA (United States). 15 Feb 
1991. In Oj/ shale quarterly report, August-December 1990. 46p. 
Order Number DE91009722. Source: OSTI; NTIS. 

The authors are continuing a study of recycle retorting of eastern 
and western oil shales using burnt shale as the solid heat carrier. 
Stripping of adsorbed oil from solid surfaces rather than the primary 
pyrolysis of kerogen apparently controls the release rate of the last 
10-20% of hydrocarbons. Thus, the desorption rate defines the 
time necessary for oil recovery from a retort and sets the minimum 
hold-time in the pyrolyzer. A fluidized-bed oi! shale retort resembles 
a fluidized-bed cat cracker in this respect. Recycled burnt shale 
cokes oil and reduces yield. The kerogen H/C ratio sets an upper 
limit on yield improvements unless external hydrogen donors are 
introduced. Steam can react with iron compounds to add to the H- 
donor pool. Increased oil yield when New Albany Shale pyrolyzes 
under hot-recycled-solid, steam-fluidization conditions has been 
confirmed and compared with steam retorting of acid-leached Col- 
orado oil shale. In addition. with retorted, but unburnt, Devonian 
shale present at a recycle ratio of 3, they obtain 50% more oil- 
plus-gas than with burnt shale present. Procedures to make burnt 
shale more like unburnt shale can realize some increase in oil yield 
at high recycle ratios. Reduction with Hz and carbon deposition are 
possibilities that they have tested in the laboratory and can test in 
the pilot retort. Also, eastern spent shale burned at a high temper- 
ature (775C, for example) cokes less oil than does spent shale 
burned at a low temperature (475C). Changes in surface area with 
burn temperature contribute to this effect. 


29822 (UCID—16986-90-3/4, pp. 27-30) Modeling - Shale oil 
cracking and coking in the HRS process. Wallman, P.H. 
Lawrence Livermore National Lab., CA (United States). 15 Feb 
1991. In Oj! shale quarterly report, August-December 1990. 46p. 
Order Number DE91009722. Source: OST}; NTIS. 
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HRS process simulations show that the optimum retorting tem- 
perature for Colorado oil shale is significantly above the 500C 
temperature used in many studies on this shale. The optimum tem- 
perature is predicted to be 520C which provides a favorable 
tradeoff between oil cracking losses that increase with temperature 
and oil coking losses that decrease with temperature. An important 
consequence of a higher retorting temperature is that a shorter 
residence time can provide pyrolysis of the kerogen and stripping 
of the adsorbed oil from solid surfaces. A smaller residence time 
translates to a smaller retort volume. A total residence time of 
about 2.5 minutes is adequate for the HRS process provided that 
most of this residence time is at the final temperature of 520C. The 
residence time assigned to the mixer will in a real plant be set by 
the requirement for mixing of the two solid streams (Heat transfer 
is predicted to be of secondary importance as long as the maxi- 
mum particle size is less than about 6mm). Multiple feed points for 
both recycle and fresh shale can, to some extent, be used to en- 
hance mixing in large scale plants but the optimal tradeoff between 
the number of feed points and the size of the mixer has not been 
addressed in the present study. Solids mixing kinetics is consid- 
ered a very important aspect of HRS process scale up. In order to 
make the cracking/coking model predictions accurate in an abso- 
lute sense bench-scale coking work will be done in the near future 
on recycle shale samples from the 4 tor/day HRS pilot plant, and 
the model predictions will be compared with pilot plant data. 


29823 (UCID—16986-90-3/4, pp. 31-42) Modeling - Analysis 
of particle slip and drag in a lift pipe. Aldis, D.F. Lawrence Liv- 
ermore National Lab., CA (United States). 15 Feb 1991. In Oj/ 
shale quarterly report, August-December 1990. 46p. Order Num- 
ber DE91009722. Source: OSTI; NTIS. 

An important consideration in the analysis of the ‘hot-recycled 
solid oil shale retort is the behavior of the lift pipe. The solid resi- 
dence times in the life are controlled by the solid particle velocities. 
As the gas flows through the lift pipe it pulls along the suspended 
particulate. The particulate will always move slower than the gas, 
but at what velocity? Earlier work indicates that the assumption 
that the dispersed solid can be described as a collection of 
noninter-acting particles moving at their respective terminal veloci- 
ties in the gas has been shown to be not a good approximation as 
shown in a figure. In this figure experimental values of the differ- 
ence in the gas velocity and the solid velocity, i.e. the slip velocity, 
are plotted along with the terminal velocity, for each particle size 
class. For this data set the terminal velocity is less than the experi- 
mental slip velocity at small particle sizes and greater than the slip 
velocity at larger sizes. In the following, a particle-particie itnerac- 
tion model for binary distributions is described, and a multiple size 
class model for any number of size classes is derived. The model 
is tested against experimental results that have been previously 
reported. A discussion of methods of including the effects of non- 
spherical particles in momentum, heat, and mass transfer is also 
presented. In the particle-particle analysis it was necessary to use 
the best available estimate of the particle's terminal velocity, in- 
cluding the affects of non-sphericity. 


29824 Process for reducing coke formation during hydro- 
conversion of heavy hydrocarbons. Lott, R.K.; Cyr, T.; Lee, LK. 
To Alberta Oil Sands Technology and Research Authority (Canada). 
7 Jun 1991. Filed date 7 Dec 1989. Canada Patent patent applica- 
tion 2004882. 24p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN: MF $2.75 CAN. 

A process for hydroconverting a heavy hydrocarbon feedstock 
begins with admixing a diluent with the feedstock and preheating 
the reaction mixture to a temperature of at least 350°C. The reac- 
tion mixture is contacted with hydrogen gas in a reactor having a 
hydrogen partial pressure of 7-15 megapascals. The hydrogen gas 
has a hydrogen concentration above 70%, a flow rate of ca 2,000- 
18,000 standard ft*/bbi, and a liquid hourly space velocity of ca 
0.2-2.0. The hydrogen gas flow rate is adapted to substantially im- 
mediately strip off the generated lighter volatile components at a 
reaction temperature in the 420-480°C range, thereby selectively 
hydroconverting the heavy hydrocarbon feedstock, and minimizing 
carbonaceous precipitation in the reactor. Typical feedstocks com- 
prise a bitumen, heavy oil, or vacuum bottoms having an initial 





boiling point of ca 504°C. The diluent preferably comprises a prod- 
uct stream generated by cracking heavy oils, having a boiling point 
in the 220-450°C range. A homogeneous additive may optionally 
be introduced with the feedstock. This additive may comprise Fe, 
Co. Ni. or molybdenum carbonyl. and the metal concentration 
would be in the 10-5,000 ppM range. The preferred reactor design 
is similar to that of a continuously stirred tank reactor having a 
heighvdiameter ratio on the order of 5. Experiments are described 
to illustrate the process of the invention. 4 figs, 5 tabs. 


29825 Hydrocracking of heavy oils. George. Z.M. To Alberta 
Research Council (Canada). 5 Jun 1991. Filed date 5 Dec 1989. 
Canada Patent patent application 2004651. 21p. Source: Microme- 
dia Ltd.. Technical Information Centre, 165 Hotel de Ville, Place du 
Portage. Phase 2. Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN: MF $2.75 CAN. 

A method of hydrocracking crude oils having an American 
Petroleum Institute viscosity. less than 25 comprises mixing 
powdered ammonium molybdate with the heavy crude oil, and sub- 
jecting the oil to hot hydrogenation at a temperature and pressure 
sufficient to effect hydrocracking, and for a time sufficient to pro- 
duce an upgraded hydrocarbon mixure. The inorganic molybdenum 
salt is much cheaper than conventional oil-soluble catalyst materi- 
als and yet is highly effective. An increased yield of distillable oil is 
obtained compared to thermal hydrocracking or conventionally- 
catalyzed hydrocracking. The hydrocracking process of the 
invention produces a distillable oil having a moderate reduction in 
S and N content and density and a marginal reduction in bromine 
number. Hydrogen consumption during the hydrocracking process 
was observed to be greater than for conventional catalysts. 
Eftective hydrocracking ts also obtained using finely-divided molyb- 
denum metal as the catalyst in the process of the invention. The 
amount of catalyst required is preferably about 0.01-0.8 wt % of 
the weight of the material to be treated. The hydrocracking is car- 
ried out preferably at about 440-500°C and 100-250 atm pressure. 
The process of the invention is preferably applied to oil sands 
bitumen, but is also applicable to heavy oil, coker gas oil, copro- 
cessing feedstock. and the minus-525° fraction from coprocessing. 
Experiments are described to illustrate the invention. 4 tabs. 


29826 Hot water extraction process and apparatus. Sury, 
K.N.; Paul, R.; Stevenson, C.; Lim, G.; Hrouda, J. 1 Jun 1991. 
Filed date 1 Dec 1989. Canada Patent patent application 2004352. 
26p. Source: Micromedia Ltd., Technical Information Centre, 165 
Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada 
J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A process tor the separation and recovery of bitumen from oil 
sands in a separation vessel comprises slurrying 30-70 wt % oil 
sands in water, heating the slurry to a temperature in the 30-90°C 
range, adding an effective amount of conditioning agents and air to 
the slurry and intimately admixing these conditioning agents and air 
with the slurry, preferably in a pipeline. The conditioned and aer- 
ated slurry is introduced underwater into the separation vessel in a 
froth flotation-gravity separation zone in which bitumen floats to the 
surtace as a froth and the coarse solids and a portion of the fines 
contained in the oil sand fall by gravity to a bottom discharge por- 
tion of the vessel. The conditioning agents used in this process 
have the characteristics of kerosene and methyl-isobuty! carbinol in 
an effective amount in the 200-400 ppM range, with the ratio be- 
tween the kerosene and the methyl-isobutyl carbinol being about 
2:1. The separation vessel has a froth flotation-gravity separation 
zone and an adjacent quiescent zone with at least one cone bot- 
tom for collecting and removing sand and fine solids. 6 figs. 


29827 Method for recovering and partially upgrading bitu- 
men from oil sands, tar sands, oil shales, heavy oil reservoirs. 
Berkowitz, N. 6 Apr 1991. Filed date 6 Oct 1989. Canada Patent 
patent application 2000251. 10p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

Two versions of a method for recovering and partially converting 
bitumen, kerogen and/or heavy oils to lighter hydrocarbons by ex- 
traction with nominally supercritical water are described. In one 
version, steam at 400-475°C is continuously injected into the pay 
zone under a pressure of 7-21 megapascals, and taken off through 
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back-pressure valves into a pressure let-down vessel where the 
extract falls out. Optimum extraction temperatures are induced by 
supplemental electrical heating or by combustion of part of the in- 
place organic matter. In the other version, the bitumen, kerogens 
and/or heavy oils produced by conventional steamflooding are par- 
tially upgraded and separated from co-produced water by slowly 
passing them through a reactor at 400-475°C under a pressure of 
7-21 megapascals, and thereafter passing them through a back- 
pressure valve into a pressure let-down vessel. Supercritical water 
extraction has been found to suppress the extensive coke forma- 
tion which accompanies heating of bitumen to relatively high 
temperatures, and the chemical reactions between nominally su- 
percritical water and bitumen result in product slates which are not 
only virtually devoid of asphaltenes, but also contain substantially 
higher proportions of light hydrocarbons than bitumen per se. 2 
figs., 1 tab. 
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29828 (INIS-mf—12964) Contribution to physico-chemical 
study of Timahdit bituminous schists (Morocco): Organic mat- 
ters and metalloporphyrins. Saoiabi, A. Universite Mohammed 5, 
Rabat (Morocco). Faculte des Sciences. 17 Jul 1982 124p. (in 
French). Order Number DE92600882. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Timahdit bituminous schists have been analysed by different 
methods. The experimental results obtained using these methods 
concern the behaviour of the schists and the Kerogen facing the 
pyrolysis, as well as the separation of the hydrocarbons and the 
metalloporphyrins. For this purpose the techniques used are: ‘Rock 
Eval’ pyrolysis, thermogravimetric analysis and electron paramag- 
netic resonance (E.P.R.) for the raw rock and the Kerogen; infrared 
(I.R.), gas chromatography and E.P.R. for the extracted organic 
matters; E.P.R., |.R., nuclear magnetic resonance (N.M.R.), ultravi- 
olet (U.V.) and mass spectrometry for the metalloporphyrins 
identification and characterization. The analysis of these schists 
has shown that: We can extract per solvent only 1% of organic 
matters, ferric oxide hasn't any effect neither on the pyrolysis nor 
on the organic matters extraction and that the Kerogen of these 
schists are relatively rich in hydrocarbonic compounds. The gas 
chromatography reveal the presence of alkanes with odd number 
of carbons and isoprenoids. All these criteria indicate an immature, 
little developped organic matter which having probably a marine 
origin but possessing a good oil potential. It has also been ob- 
served that a part of Iron, Nickel and Vanadium in the schists are 
incorporated into the organic matters. Nickel and Vanadium are 
into macrocycles which are porphyrins. A method for extracting and 
separating these porphyrins has been developped. 43 figs., 21 
tabs., 58 refs. (author). 
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29829 Mixer circuit for oll sand. Leung, A.; Cymerman, G.; 
Maciejewski, W. 18 Apr 1991. Filed date 18 Oct 1989. Canada 
Patent patent application 2000984. 14p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A circuit is provided for mixing oil sand in hot water to produce a 
slurry suitable for conveyance in a pipeline from a mine site to a 
processing plant. According to the invention, as-mined but prefer- 
ably pre-sized oil sand is mixed with streams of recycled slurry and 
fresh hot water in the cylindrical chamber of a vertically oriented 
mixer vessel to produce a slurry. The slurry exits the chamber 
through a centrally positioned bottom outlet and is screened to re- 
move oversize oil sand, thereafter entering the chamber of a 
holding vessel. Part of the slurry in the holding vessel is recycled to 
the mixer vessel by pumping it through a pipe loop that communi- 
cates with the mixing chamber through an inlet that feeds the slurry 
tangentially to the inner surface of the mixer vessel wall. The recy- 
cled slurry is therefore controllably and mechanically given energy 
by the pump in the recycle loop. Due to its tangential entry into the 
mixing chamber, the slurry adopts the form of a rotating vortex, 
into which the oil sand and fresh water are added. The oil sand 
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and fresh water mix with the rotating recycled slurry to produce a 
satisfactorily consistent, dense slurry leaving the mixer vessel 
through its bottom outlet. The intensity of the vortex can be varied 
by adjusting the output of the recycle loop pump. The rate of the 
slurry recirculation is 2-3 times the discharged slurry rate. 1 fig. 


0440 Combustion 
Refer also to citation(s) 29767 
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Refer also to citation(s) 29929, 29930, 29932 


29830 (DOE/EIA-0478(90)) Uranium industry annual 1990, 
September 1991. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 12 Sep 1991. 131p. Sponsored by USDOE, 
Washington. DC (United States). Order Number DE91018915. 
Source: OSTI: NTIS; INIS; GPO; GPO Dep. 

This report presents data on US uranium raw materials and 
uranium marketing activities of the domestic uranium industry in- 
cluding utilities with nuclear-powered electric generating plants. It 
contains aggregated data reported by US companies on the “Ura- 
nium Industry Annual Survey” (1990), Form EIA-858, and historical 
data from prior data collections and other pertinent sources. The 
report was prepared by the Energy Information Administration 
(EIA), the independent agency for data collection and analysis 
within the US Department of Energy. 19 figs., 47 tabs. 


29831 (EP—87-3) Uranium in Canada: 1986 assessment of 
supply and requirements. Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). Sep 1987. 38p. Order Number 
DE91642725. Source: OSTI; NTIS (US Sales Only); INIS. 

Canadian uranium exploration and development efforts in 1985 
and 1986 resulted in a significant increase in estimates of mea- 
sured uranium resources. New discoveries have more than made 
up for production during 1985 and 1986, and for the elimination of 
some resources from the overall estimates, due to the sustained 
upward pressure on production costs and the stagnation of ura- 
nium prices in real terms. Canada possesses a large portion of the 
world's uranium resources that are of current economic interest 
and remains the major focus of inter-national uranium exploration 
activity. Expenditures for uranium exploration in Canada in 1985 
and 1986 were $32 million and $33 million, respectively. Although 
much lower than the $130 million total reported for 1979, expendi- 
tures for 1987 are forecast to increase. Exploration and surtace 
development drilling in 1985 and 1986 were reported to be 183 
000 m and 16502 000 m, respectively, 85 per cent of which was in 
Saskatchewan. Canada has maintained its position as the world’s 
leading producer and exporter of uranium. By the year 2000, 
Canada’s annual uranium requirements will be about 2 100 tU. 
Canada’s known uranium resources are more than sufficient to 
meet the 30-year fuel requirements of those reactors in Canada 
that are either in operation now or expected to be in service by the 
late 1990s. A substantial portion of Canada’s identified uranium 
resources is thus surplus to Canadian needs and available for ex- 
port. Annual sales currently approach $1 billion, of which exports 
account for 85 per cent. Forward domestic and export contract 
commitments totalled 73 000 tU and 62 000 tU, respectively, as of 
early 1987. 


29832 (IAEA-TECDOC-595) Guidebook on the develop- 
ment of projects for uranium mining and ore processing. 
International Atomic Energy Agency, Vienna (Austria). Apr 1991. 
160p. Order Number DE92601140. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Bringing a uranium operation into production involves a se- 
quence of interrelated steps. These are outlined in the simplified 
diagram of Fig. 1. The challenge is to determine how the various 
steps of the development sequence should function and whether 
the costs are sufficiently low to return a positive benefit to the 


46 ERA Vol. 16, No. 11 


owner. This Guidebook has been prepared to aid in the planning. 
development and implementation of feasible uranium projects. It is 
one in a series of publications by the IAEA. This guidebook is es- 
sentially the executive summary of the other publications. It is an 
overview of the systematic approach to project development. It 
might be viewed as the "road map” of a project. A list of other pub- 
lications in this series is provided in the Bibliography. Each chapter 
of the Guidebook addresses a critical aspect of project develop- 
ment. Chapters follow a general sequence, but none should be 
considered in isolation. Each Chapter presents an overview of the 
requirements for reaching decisions necessary to advance a 
project. References are provided to more definitive information and 
to documents which will be required by technical personnel on a 
project. Such detailed publications include IAEA books such as "An 
Instruction Manual on Methods for Estimation of Uranium Ore Re- 
serves”, and the "Significance of Mineralogy in the Development of 
Flow Sheets for Processing Uranium Ores”. This Guidebook does 
not detail how to do project development but rather what must be 
done to insure that all critical elements of a project are considered. 
Refs, figs and tabs. 


29833 (IAEA-TECDOC-597) Assessment of uranium re- 
sources and supply: Proceedings of a technical committee 
meeting held in Vienna, 29 August - 1 September 1989. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1991. 217p. 
(CONF-8908282-: Technical committee meeting on assessment of 
uranium resources and supply, Vienna (Austria), 29 Aug - 1 sep 
1989). Order Number DE91642078. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Uranium as nuclear fuel is an important energy resource, which 
generates about one-sixth of the work's total electricity generated 
in 1989. The current nuclear electricity generating capacity of 318 
GW(e) is expected to grow by over 38% to 440 GW(e) in the year 
2005. The world's uranium requirements are expected to increase 
similarly from about 52,000 t U in 1989 to over 70,000 t U in 2005. 
Beyond this time the uranium requirements are projected to reach 
over 80,000 t U in 2030. It was the objective of the Technical Com- 
mittee Meeting on Assessment of Uranium Resources and Supply, 
organized by the IAEA and held in Vienna, between 29 August - 1 
September 1989, to attract specialists in this field and to provide a 
forum for the presentation of reports on the methodologies and 
actual projects carried out in the different countries. Of special in- 
terest was the participation of specialists from some countries 
which did not or only occasionally co-operate with the IAEA in the 
projects related to the assessment of uranium resources and sup- 
ply. A separate abstract was prepared for each of the 19 papers. 
Refs, figs and tabs. 


29834 (IAEA-TECDOC-597, pp. 41-48) Uranium exploration 
in Bulgaria: A review. Simov, S.D. (Geological Committee of 
Bulgaria, Sofia (Bulgaria)). International Atomic Energy Agency, Vi- 
enna (Austria). Apr 1991. (CONF-8908282-: Technical committee 
meeting on assessment of uranium resources and supply, Vienna 
(Austria), 29 Aug - 1 sep 1989). In Assessment of uranium re- 
sources and supply: Proceedings of a technical committee meeting 
held in Vienna, 29 August - 1 September 1989. 217p. Order Num- 
ber DE91642078. Source: OST!; NTIS (US Sales Only); INIS. 

Uranium exploration in Bulgaria started about 1945 and resulted 
in the discovery of a number of uranium deposits. The conceptual 
models of deposits discovered are described. They include 
deposits associated with the contact between syenites and car- 
bonaceous schists in the Balkan mountains, sandstone-type 
deposits in Oligocene sediments between the Rila and Pirin moun- 
tains in SW Bulgaria, intragranitic vein type deposits, as well as 
surficial deposits in Quaternary Valley fill. This discovery and the 
introduction of the in-situ leaching technique lead to the finding of 
young uranium deposits in a Miocene-Pliocene basin in Thrace. 
About 80% of the country was covered by ground radiometric sur- 
veys. The discovered anomalies were tested and the deposits 
outlined by more than 18,000 km drill holes. Exploration concen- 
trated on sandstone type deposits, which host 75% of Bulgaria's 
uranium resources. As:a consequence, 70% of the production is by 
in-situ leaching. (author). 6 figs, 1 tab. 


29835 (IAEA-TECDOC-—597, pp. 49) Uranium perspective in 
Tanzania. Lyimo, W.S. (Ministry of Energy and Minerals, Dodoma 





(Tanzania). Geological Survey Dept.). International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. (CONF-8908282-: Technical 
committee meeting on assessment of uranium resources and sup- 
ply, Vienna (Austria), 29 Aug - 1 sep 1989). In Assessment of 
uranium resources and supply: Proceedings of a technical commit- 
tee meeting held in Vienna, 29 August - 1 September 1989. 217p. 
Order Number DE91642078. Source: OST; NTIS (US Sales Only); 
INIS. 

The uranium exploration activities carried out in Tanzania by 
Government Agencies in collaboration with foreign companies 
during the period 1976 to 1982 are described. The uranium occur- 
rences discovered are classified by geological criteria into fix types: 
sandstone type, unconformity related, intra-intrusive type, in phos- 
phate rocks, associated with carbonatites and surficial type. It is 
concluded that Tanzania has a high uranium potential, based on 
the diverse geological environments which host uranium occur- 
rences. (author). Abstract only. 


29836 (IAEA-TECDOC-—597, pp. 69-74) Evaluation of the 
economic potential of uraniferous polymetallic mineral ores in 
Makhtesh Ramon, southern Israel: Summary. Zafrir, H. (israel 
Atomic Energy Commission, Yavne (Israel). Soreq Nuclear Re- 
search Center); Steinitz, G. International Atomic Energy Agency, 
Vienna (Austria). Apr 1991. (CONF-8908282-: Technical commit- 
tee meeting on assessment of uranium resources and supply, 
Vienna (Austria), 29 Aug - 1 sep 1989). In Assessment of uranium 
resources and supply: Proceedings of a technical committee meet- 
ing held in Vienna, 29 August - 1 September 1989. 217p. Order 
Number DE91642078. Source: OSTI; NTIS (US Sales Only); INIS. 
A systematic airborne radiometric survey over Israel (Aviv and 
Vulkan 1982), led to the discovery of a uraniferous polymetallic 
vein-type mineralization (Itamar et al., 1984) in the Gevanim Valley 
of Makhtesh Ramon. The ore veins, exposed primarily at the sur- 
face, contain a rich variety of metals such as Ag, U, Zn, Pb, Ni, 
Cu, Mo, Cd and Co in concentrations which range from hundreds 
of ppm to several percent. They contain various primary and sec- 
ondary minerals including uraninite, metal sulfides, arsenides and 
oxides as well as sulfates, arsenates, carbonates, etc. In order to 
assess the economic viability of this find, a broad range of 
exploration surveys and investigations were initiated over this min- 
eralized area (Zafrir and Steinitz, 1985). This paper summarizes 
these works which have been carried out. 6 refs, 3 figs, 2 tabs. 


29837 (IAEA-TECDOC-597, pp. 13-26) Uranium production 
and demand projection for the Argentine Republic. Arsenjo, 
A.R. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina)). International Atomic Energy Agency, Vienna (Austria). 
Apr 1991. (CONF-8908282-: Technical committee meeting on as- 
sessment of uranium resources and supply, Vienna (Austria), 29 
Aug - 1 sep 1989). In Assessment of uranium resources and sup- 
ply: Proceedings of a technical committee meeting held in Vienna, 
29 August - 1 September 1989. 217p. Order Number 
DE91642078. Source: OSTI; NTIS (US Sales Only); INIS. 

Historical and current uranium activities by the Argentina Atomic 
Energy Commission, its predecessor organization and some pri- 
vate parties are described. In six production centres, Don Otto, Los 
Adobes, Malargue, San Rafael, Los Gigantes and La Estela, a cu- 
mulative total of nearly 2000 t U have been produced between 
1952 and 1988. Future nuclear electricity generating capacities for 
Argentina are projected to increase from 940 MW(e) to 2460 
MW(e) in the year 2000 and to between 13340 and 13940 MW(e) 
in 2020. It is concluded that the presently known resources are 
sufficient to supply the projected nuclear programme through the 
end of the country. For the first twenty years of the next century, 
however, it is estimated that additional resources have to be dis- 
covered in, or even before, the year 2000 to allow for their timely 
development. (author). 6 tabs. 


29838 (IAEA-TECDOC-—597, pp. 27-39) Geological environ- 
ments and prospecting units of radioactive resources in Chile. 
Alarcon, J.B. (Comision Chilena de Energia Nuclear, Santiago 
(Chile)). International Atomic Energy Agency, Vienna (Austria). Apr 
1991. (CONF-8908282-: Technical committee meeting on assess- 
ment of uranium resources and supply, Vienna (Austria), 29 Aug - 
1 sep 1989). In Assessment of uranium resources and supply: 
Proceedings of a technical committee meeting held in Vienna, 29 


05 NUCLEAR FUELS 
0501 Reserves, Exploration, and Mining 


August - 1 September 1989. 217p. Order Number DE91642078. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Between 1975 and 1981 the Chilean Nuclear Energy Commis- 
sion with the assistance of the IAEA and the financial support of 
UNDP carried out a geological reconnaissance for uranium. At the 
same time systematic studies and the recording of geological data 
related to the regional favourability for uranium were undertaken. 
This study was completed in 1986, and resulted in the definition of 
favourable environments and prioritised prospection units. The new 
targets for regional investigation are: (a) Acid Volcanic environ- 
ments consisting of rhyolitic rocks of late Tertiary-Quaternary age, 
widely underlying areas of the Pre-Cordillera in northern Chile. (b) 
Permo-triassic magmatic environments, occurring between Copiapo 
and La Serena, spreading eastwards into Argentina. (c) Late 
Cretaceous-Tertiary magmatic environments, present throughout 
the country which contain numerous uranium occurrences and 
anomalies. Up to the present, about 150,000 Km?, equivalent of 
20%, have been prospected in the national territory, from a total 
continental area of 756,252 Km?. (author). 25 refs, 1 fig., 1 tab. 


29839 (IAEA-TECDOC-597, pp. 51-68) Uranium resources 
and reserves in Egypt. Sayyah, T.A. (Nuclear Materials Authority, 
Cairo (Egypt)); El Shatoury, H.M. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. (CONF-8908282-: Technical 
committee meeting on assessment of uranium resources and sup- 
ply, Vienna (Austria), 29 Aug - 1 sep 1989). In Assessment of 
uranium resources and supply: Proceedings of a technical commit- 
tee meeting held in Vienna, 29 August - 1 September 1989. 217p. 
Order Number DE91642078. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Resources and reserves of radioactive raw materials in Egypt in- 
clude some conventional and nonconventional types discovered at 
some localities in the Eastern Desert, Sinai and the Western 
Desert. The conventional-type uranium and/or thorium include re- 
placements in granitic rocks, and in alkaline dikes and sills. The 
nonconventional-types comprise marine phosphorites and black 
sand concentrations along the Mediterranean. Latent resource in- 
clude some anomalous areas in carbonaceous shales, clays and 
phosphatized sandstones in the Western Desert. Some target ar- 
eas are by now under development. in one locality some 3,000 
tons of ore assayed at 0.108% U are proved through drilling and 
drifting. Marine phosphorites represent potential resources for 
uranium. The total estimated reserve and potential reserve of phos- 
phatic rocks in Egypt amounts approximately to 2.5 billion tons. 
Assuming an average of 100 gm U3O¢/ton, the above reserve con- 
tains as much as 250,000 tons U3;Og. The economic potentiality of 
black sands with respect to uranium and thorium content must be 
viewed in terms of industrialization of the whole products coming 
out from black sands. Nevertheless, the estimated reserve of heavy 
minerals amounts to over 30 million tons in the top meter and over 
600 million tons with 27% heavy minerals to a depth of 20 meters 
in the area of Damietta East, Rosetta East and West. Some other 
42.6 million tons grading about 9% heavy minerals are proved to a 
depth of 20 meters east and west of the Rosetta mouth of the Nile. 
Assuming an annual production of 12,000 tons monazite (this 
amount yields 54 tons U30g, 720 tons Th O2 7,500 tons RE and 
3,360 tons P20s5) and marketing of the other products coming out 
of black sands, it is estimated that the production cost of one 
pound. U3;Og amounts to $15 to $30. 13 refs, 2 figs, 2 tabs. 


29840 (IAEA-TECDOC-597, pp. 91-97) Uranium exploration 
and resources in China. Shen Feng (China National Nuclear 
Corp., Beijing (China). Bureau of Geology). International Atomic 
Energy Agency, Vienna (Austria). Apr 1991. (CONF-8908282-: 
Technical committee meeting on assessment of uranium resources 
and supply, Vienna (Austria), 29 Aug - 1 sep 1989). In Assessment 
of uranium resources and supply: Proceedings of a technical com- 
mittee meeting held in Vienna, 29 August - 1 September 1989. 
217p. Order Number DE91642078. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Since 1955 China has made tremendous efforts to explore its 
vast territory, which hosts a large variety of geological environ- 
ments. About 30% of its land surface have been covered by 
ground radiometrics and nearly 20% have been surveyed by air- 
borne methods. Within the period 1955 to the present, there have 
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been a number of changes in uranium exploration methodology. 
Each period characterised by a certain approach, has resulted in 
the discovery of uranium deposits. The uranium resources in China 
show a distinct space-time relationship. Most deposits are located 
in the eastern and southern parts of China, where a Mesozoic age 
of the deposits predominates. The deposits discovered so far, be- 
long to four genetic types (granite hosted, volcanic, sandstone, 
carbonaceous-siliceous-pelitic). Typical deposits belonging to these 
four types are described. They contain about 51,000 t U of defined 
reserves, approximately equivalent to the sum of RAR and EAR-| 
without any cost category. In addition, Speculative Resources are 
estimated at 1.77 million t U. Future discoveries are expected in 
other parts of China in a number of environments. (author). 


29841 (IAEA-TECDOC-597, pp. 133-137) Methods for as- 
sessment of uranium resources. Poluarshinov, G.P. (State 
Committee on the Utilization of Atomic Energy, Moscow (USSR). 
All-Union Research Inst. of Chemical Technology); Eremeev, A.N. 
International Atomic Energy Agency, Vienna (Austria). Apr 1991. 
(CONF-8908282-: Technical committee meeting on assessment of 
uranium resources and supply, Vienna (Austria), 29 Aug - 1 sep 
1989). In Assessment of uranium resources and supply: Proceed- 
ings of a technical committee meeting held in Vienna, 29 August - 
1 September 1989. 217p. Order Number DE91642078. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Four methods for the assessment of undiscovered uranium re- 
sources are presented, as they are being applied in the USSR. 
They include approaches to estimate undiscovered resources of 
the P1, P2 and P3 categories, equivalent to inferred, hypothetical 
and speculative resource categories of WOCA for areas ranging in 
size from a few km? to large regions. (author). 2 tabs. 


29842 (IAEA-TECDOC-597, pp. 145-150) Highland uranium 
project: A new in situ uranium mining operation. Mays, W.M. 
(Everest Minerals Corp., Corpus Christi, TX (USA)). International 
Atomic Energy Agency, Vienna (Austria). Apr 1991. (CONF- 
8908282-: Technical committee meeting on assessment of 
uranium resources and supply, Vienna (Austria), 29 Aug - 1 sep 
1989). In Assessment of uranium resources and supply: Proceed- 
ings of a technical committee meeting held in Vienna, 29 August - 
1 September 1989. 217p. Order Number DE91642078. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The development of the Highland ISL uranium project in the 
southern Powder River Basin by the Everest Minerals Corporation, 
Wyoming, USA is described. The property had been operated by 
Exxon between 1972-1984 and had produced about 22.9 million 
Ibs U3Og (about 8800 t U), before it was acquired by Everest. After 
receipt of the required permits, the ISL facility was constructed. It 
consists of two monitor well rings enclosing 225 production and in- 
jection wells on resources of about 2 million lbs U3Og (about 800 t 
U). Production commenced in January 1988 and was expected to 
reach one million lbs U3Og in 1989. (author). 2 figs. 


29843 (IAEA-TECDOC-597, pp. 109-119) Uranium = re- 
sources for India’s nuclear power programme - Overview. 
Saraswat, A.C. (Department of Atomic Energy, Hyderabad (India). 
Atomic Minerals Div.). International Atomic Energy Agency, Vienna 
(Austria). Apr 1991. (CONF-8908282-: Technical committee meet- 
ing on assessment of uranium resources and supply, Vienna 
(Austria), 29 Aug - 1 sep 1989). In Assessment of uranium re- 
sources and supply: Proceedings of a technical committee meeting 
held in Vienna, 29 August - 1 September 1989. 217p. Order Num- 
ber DE91642078. Source: OSTI; NTIS (US Sales Only); INIS. 
Indian nuclear power programme has been conceived as a three 
phase programme with the ultimate objective of utilising India’s 
vast reserves of thorium and somewhat modest resources of ura- 
nium. Growing demand for electric power in India necessitated a 
short-term target of 10,000 MWe of nuclear power by the turn of 
the century. Exploration strategy adopted in the formative years, 
which consisted of the most direct approach such as known occur- 
rences of uranium minerals and hydrothermal mineralisation, has 
given place to conceptual geological modelling that takes into ac- 
count knowledge of geochemistry and the concept of time-bound 
character of major uranium deposits of the world. The integrated 
approach has made it possible to identify 64,610 t U at costs less 
than 1% of the value of the uranium resources and, with about 13 
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metre of drilling per t U proved. in a country where, during the 
early 1950s, only a few occurrences of uranium minerals had been 
reported. The recent discovery of commercially viable sandstone 
type of deposit in the Mahadeks of Cretaceous age in Meghalaya 
illustrates the successful appiication of conceptual model that took 
into consideration the geological evolution of the basin. Phosphatic 
limestone hosted uranium deposit identified in the Proterozoic 
Cuddapah basin, Andhra Pradesh provides another example of un- 
common type of mineralisation that has widened the scope for 
uranium in similar geological environments. (author). 19 refs, 4 
figs, 2 tabs. 


29844 (IAEA-TECDOC-—597, pp. 121-131) Canadian experi- 
ence in appraisal of uranium resources additional to reserves. 
Ruzicka, V. (Geological Survey of Canada, Ottawa, ON (Canada)). 
International Atomic Energy Agency, Vienna (Austria). Apr 1991. 
(CONF-8908282-: Technical committee meeting on assessment of 
uranium resources and supply, Vienna (Austria), 29 Aug - 1 sep 
1989). In Assessment of uranium resources and supply: Proceed- 
ings of a technical committee meeting held in Vienna, 29 August - 
1 September 1989. 217p. Order Number DE91642078. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since the establishment of the Uranium Resource Appraisal 
Group (URAG) at the Department of Energy, Mines and Resources 
(EMR), the Geological Survey of Canada (GSC) has been engaged 
in periodic, systematic quantitative appraisals of Canadian uranium 
and thorium resources additional to reserves, i.e. Estimated Addi- 
tional Resources | (EAR |), Estimated Additional Resources || (EAR 
ll) and Speculative Resources (S), with biennial full, and alternate 
years interim, reports to URAG. These appraisals, conducted by 
the GSC Mineral Resource Appraisal Secretariat (MRAS), include: 
(a) geological analyses of exploration activities in Canada con- 
ducted by industry; (b) assessments of uranium and thorium 
resources of uranium-bearing domains; and (c) estimates of re- 
sources, additional to reserves, in identified uranium deposits. The 
appraisals are based upon field, laboratory and office research on 
uranium occurrences, on studies in close liaison with exploration 
and mining companies, with provincial professionals, universities, 
and with other EMR agencies. The quantification of the resources 
is conducted by diverse methods, including geological extrapola- 
tion, crustal abundance approach, modified MIMIC (Mining Industry 
Model for Inventorization and Cost Evaluation) and subjective prob- 
ability estimations. These quantification methods are described in 
an Instruction Manual "Methods for the Estimation of Undiscovered 
Uranium Resources” to be published by the International Atomic 
Energy Agency (IAEA). Results of the studies are incorporated in 
the biennial publication "Uranium in Canada: Assessment of supply 
and requirements” (EMR Report EP-3), in the Nuclear Energy 
Agency - Organization for Economic Cooperation and Develop- 
menv/IAEA "Red Book” and in "Fact Sheets”, distributed by EMR 
annually to exploration and mining companies operating in Canada. 
(Abstract Truncated) 


29845 (IAEA-TECDOC-—597, pp. 139-144) Uranium re- 
sources and comments on resource data. Kidd, A.P. (RTZ Ltd, 
London (UK)). International Atomic Energy Agency, Vienna (Aus- 
tria). Apr 1991. (CONF-8908282-: Technical committee meeting on 
assessment of uranium resources and supply, Vienna (Austria), 29 
Aug - 1 sep 1989). In Assessment of uranium resources and sup- 
ply: Proceedings of a technical committee meeting held in Vienna, 
29 August - 1 September 1989. 217p. Order Number 
DE91642078. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper correlates past and present data on uranium 
resources, exploration, expenditure, and Nuexco spot prices (ex- 
change value) and points out that the development of uranium 
resources over the time 1978-1987 is closely related to the explo- 
ration expenditures, which again correlate with the uranium spot 
price development. For the time frame 1970-1987, the changes in 
the geographical distributions of total uranium resources and RAR 
are illustrated. It is pointed out, however, that uranium resources 
are not homogeneous as geology, mining and political factors 
heavily influence their availability as supply. Finally uranium pro- 
duction, reserves and their relationship with demand are placed 
into perspective with the relevant data of eight other non-energy 
minerals. (author). 6 charts, 1 tab. 





29846 (INIS-BR-2682) The importance of the radioactive 
decay study on prospecting, research and plough of uranium. 
Juliao, B. (Centro de Desenvolvimento da Tecnologia Nuclear 
(CDTN), Belo Horizonte, MG (Brazil)). Sociedade Brasileira de Ge- 
ologia, Recife, PE (Brazil). Nucleo do Nordeste. 1990 17p. (In 
Portuguese). (CONF-9010404—: 36. Brazilian congress of geology, 
Natal (Brazil), 28 Oct - 1 nov 1990). Order Number DE91645074. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A radioactive decay series such as that of U-238 is said to be in 
a state of secular equilibrium when the number of atoms of each 
daughter being produced in the series is equal to the number of 
atoms of that daughter being lost be radioactive decay. When this 
condition exists, it is possible to determine the amount of the par- 
ent of the decay series by measuring the radiation from daughter 
element. Radioactive disequilibrium is quite a common occurrence 
in roll-front or sandstone-type uranium deposits. The reason is that 
uranium may be mobile when oxidized and daughter products for- 
mation lags behind. This leads to a distribution of radioelements 
wherein the daughter products (e.g. Bi - 214) are left behind, creat- 
ing a daughter excess or parent-deficiency state, with strong 
gamma ray activity. Miners should receive from geologists a pre- 
cise and sufficiently detailed geologica! report, including all the 
informations about disequilibrium problems of the uranium, de- 
posits. (author). 


29847 (INIS-BR-2701) Geophysical contribution for Folha 
Patos (Pl, Brazil). Rodrigues, J.C. (Companhia de Pesquisas e 
Recursos Minerais, Fortaleza, CE (Brazil)); Mota, A.C.; Metelo, 
M.J.; Vasconcelos, R.M. de. Sociedade Brasileira de Geologia, Re- 
cife, PE (Brazil). Nucleo do Nordeste. 1990 19p. (in Portuguese). 
(CONF-9010404—: 36. Brazilian congress of geology, Natal 
(Brazil), 28 Oct - 1 mov 1990). Order Number DE91644918. 
Source: OSTI; NTIS (US Sales Only); INIS. 

As a part of PLGB (Brazilian Geologic reconnaissance program), 
executed in 1986-1989 period by Companhia de Pesquisa de 
Recursos Minerais - CPRM to the Departamento Nacional da Prod- 
ucao Mineral - DNPM, geophysical studies were carried out in the 
Patos Quadrangle (SB. 24-Y-C-V). Gravimetric, magnetometric and 
scintillometric methods were performed over selected profiles, and 
the interpretation of aerial gamma-spectrometric maps (total, potas- 
sium, uranium and thorium channels) were integrated with geologic 
data. Computer programs Magpoly and Gravpoly were utilized in 
modelling geophysical surface data. Results of theses studies were 
auxiliary to the geological mapping of that area, specially in localiz- 
ing lithological contacts and differentiations, tectonic structures, and 
revealed the structural compartimentation among crustal segments 
with distinct metamorphic grades. (author). 


29848 (INIS-BR-2723) Preliminary evaluations of social 
and environmental impacts from mine-industrial project - ura- 
nium of Lagoa Real, Bahia, Brazil. Negrao, F.|. (Secretaria de 
Minas e Energia, Salvador, BA (Brazil)); Oliveira, G.G. de; Zanetti, 
J.C.; Cunha, R.P.P. da. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Coordenacao dos Programas de Pos-graduacao de Engen- 
haria. 1990 12p. (In Portuguese). (CONF-9011219—: 5. Brazilian 
congress of energy, Rio de Janeiro (Brazil), 6-9 Nov 1990). Order 
Number DE91645076. Source: OSTI; NTIS (US Sales Only); INIS. 
The Uranium Province of Lagoa Real is situated in the central 
south of the State of Bahia and constitutes at the moment the sec- 
ond uranium resource of Brazil, containing, in several anomalies, 
as available resource, 93.850 ton. of U sub(3) O sub(8). The Uranio 
do Brasil S.A. develops a mine-industrial complex in this Province 
with the aim to extract and benefit uranium and intending to im- 
prove in 1992. The project is considered with high hazard, because 
involves te management of radioactive material, and becomes nec- 
essary an available of environmental impact, in accordance with 
CONAMA 001/86 and an active participation of the society. This 
paper aims to indentify the social and environmental impacts of this 
process, as a contribution of this important discussion. (author). 


29849 (INIS-mf-—12923) A study of naturally occurring, ra- 
dionuclide bearing deposits at Portland Creek, Newtoundiand. 
CBCL Ltd., St. John’s, NF (Canada); Canada Centre for Mineral 
and Energy Technology, Ottawa, ON (Canada). 1985 189p. Con- 
tract OSQ84-00074. Order Number DE91642090. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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A small uraniferous peat deposit located near Portland Creek, 
Newfoundland was investigated as part of the National Uranium 
Tailings Program (NUTP). The purpose of the investigation was to 
provide data on naturally occurring uranium series radionuclides at 
a surface location that could be used to compare with the predic- 
tions of mathematical models. The investigation was carried out 
between August 18 and 30, 1984 by CBCL Limited with the 
assistance of Golder Associates, SENES Consultants Limited, En- 
vironmental Design Group and Monenco Analytical Laboratories. 
The investigation involved the determination of the geological and 
hydrogeological conditions of the deposit site and collection of soil, 
water and biological samples. The samples were analyzed for 
major element chemistry, uranium and its various decay series ra- 
dionuclides including radium-226 and the ratio of uranium-234 to 
uranium-238. The uranium mineralization was found to be associ- 
ated with a peat deposit that has accumulated in post-glacial time. 
The deposit is situated within a groundwater discharge zone at the 
toe of a granitic talus pile that extends downward from the Long 
Range Mountains. The concentration of uranium within the peat 
deposit was found to vary from 100 to 28000 ppm, however, the 
activities of the uranium decay series radionuclides were compara- 
tively very low. Radium-226 activities were found to vary from 0.5 
Bag to 15.0 Bag. Little influence from the deposit was noted in 
the surrounding water bodies, fish samples and vegetation. Based 
on the results of the study the uranium mineralization within the 
peat is considered to be the result of precipitation or adsorption 
from groundwater that had previously leached uranium from the 
granitic talus which forms the groundwater recharge zone. The ma- 
jor geochemical mechanism for deposition is considered to be 
associated with the strong reducing conditions encountered within 
the peat. Being a recent deposit (i.e.) (Abstract Truncated) 
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Refer also to citation(s) 29981, 30178, 30728, 30766, 30768, 
30848, 31839 


29850 (INIS-BR-2702, pp. 332) Uranium molecular deposi- 
tion in electrodes of fission chamber. Napolitano, C.M. (Instituto 
de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)); Pereira, M.C.C. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. FISSION CHAMBERS/ 
electrodes; FISSION CHAMBERS/neutron detectors; URANIUM/ 
electrodeposition; ELECTRODES; SPECTROPHOTOMETRY; 
SUBSTRATES; URANIUM; ELECTRODEPOSITION; URANYL NI- 
TRATES 


29851 (INIS-BR-—2722) Concentration of rare earths ore 
trom Pocos de Caldas - MG, Brazil. Sampaio, J.A. (Centro de 
Tecnologia Mineral, Rio de Janeiro, RJ (Brazil)); Lins, F.F.; Por- 
phirio, N.H. Associacao Brasileira de Metais (ABM), Sao Paulo, SP 
(Brazil). 1990 17p. (In Portuguese). (CONF-9009426-: 14. National 
Meeting on Ore Treatment and Hydrometallurgy, Salvador (Brazil), 
9-12 Sep 1990). Order Number DE91645075. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The objective of this research was to concentrate, mainly by 
flotation, a rare-earth ore body. The valuable mineral is bastnaesite 
which occurs intimately associated with iron oxides and other 
gangue minerals, making difficult to get a concentrate of commer- 
cial grade. The use of oleic acid at a pulp temperature of -80 
sup(0)C gave a concentrate of 23% rare-earth oxides at 72% over- 
all recovery. The magnetic separation could enhance the grade of 
the flotation feed. (author). 


29852 (INIS-mf-12950, pp. 222-224) Operative experience 
in handling enriched uranium compounds in an U0, produc- 
tion plant. Friedenthal, M. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Combustibles Nucle- 
ares); Cardenas Yucra, H.R.; Cinat, E.; Pino, H.F.; Surin, C. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
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1987. 501p. (CONF-8709189-: International meeting on Reduced 
Enrichment for Research and Test Reactors (RERTR), Buenos 
Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. 
International meeting on reduced enrichment research and test re- 
actor [held in Buenos Aires. Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The design of a nuclear installation associated with chemical 
processes depends fundamentally on the risks derived from the 
materials and process used. The operative experience brings use- 
ful data mainly related to the ventilation and equipment design that 
allow to improve the handling of operational incidents and mainte- 
nance work. The paper presents the results extracted from a 
production campaign; ambient and personal monitoring results from 
monitorings performed routinely and during special interventions 
are commented. (Author). 


0505 Uranium Enrichment 


Refer also to citation(s) 30099, 30146, 30147, 30148, 30149, 
30219, 30824, 30825 


29853 (COGEMA-CONF-90-3) The new local control sys- 
tems for operating gaseous diftusion plant units at Pierrelatte. 
Delacroix, C. Compagnie Generale des Matieres Nucleaires (CO- 
GEMA), 26 - Pierrelatte (France). 1990. 17p. (in French). 
(CONF-9004332-: Technology outlook meeting, Pierrelatte 
(France), 18-19 Apr 1990). Order Number DE91527483. Source: 
OSTI; NTIS (US Saies Only). 

The development of a local control network for operating 
gaseous diffusion plant units is presented. The objective of the 
control system up date was to replace all the information network 
hardware. The new generation HP1000 calculators and a network 
architecture were chosen. The validation tests performed in labora- 
tory and in situ, and the management policies towards the 
personnel during the technical changes are summarized. 


29854 (COGEMA-CONF-90-9) The sealing level contro/ at 
Pierrelatte. Tronel, L. Compagnie Generale des Matieres Nucle- 
aires (COGEMA), 26 - Pierrelatte (France). 1990. 42p. (In French). 
(CONF-9004332-: Technology outlook meeting, Pierreiatte 
(France), 18-19 Apr 1990). Order Number DE91527488. Source: 
OSTI; NTIS (US Sales Only). 

The means and the methods applied at Pierrelatte, in order to 
obtain and maintain the sealing level of the plant. The report is fo- 
cused on the techniques applied to the circuits containing mainly 
uranium hexafluoride. The technology of the main structural com- 
ponent materials and the monitoring of the sealing level are 
presented. For each method, the application field, the materials to 
be used, the advantages and the disadvantages are analyzed. The 
main points of the system for the certification of the personnel 
dealing with non destructive tests are included. 


29855 (CONF-9104135—  1V.A.7.1-IV.A.7.5) Multi-site job 
analysis. Albritton, L.E. (Martin Marietta Energy Systems, Inc., Pa- 
ducah, KY (USA)); Mullins, C.R. Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

This material will detail the steps employed by the Martin Mari- 
etta Energy System’s facilities at Paducah, Kentucky, and 
Portsmouth, Ohio, in preparing a unified job analysis for mechani- 
cal, electrical, and instrument mechanics and how differences in 
position responsibilities, organization, and instructional format were 
resolved and implemented. 
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Refer also to citation(s) 29879, 30065, 30114, 30123, 30135, 
30526, 30599, 30610, 30663, 30666, 30668, 30678, 30709, 30756, 
30759, 30762, 30767, 30836, 30837, 30838, 30839, 30840, 30841, 
30842, 30843, 30844, 30845, 30850, 30852, 30861, 30863, 30869, 
30870, 31008, 31404, 31413, 31528, 31689, 31836, 31844 
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29856 (HW-21456-Del.) Process Section, Separation Tech- 
nology Division progress report for May 1951. Cooper, V.R. 
Hanford Works, Richland, WA (United States). 25 Jun 1951. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017105. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report consists of section report for the month of May, from 
the men in immediate charge of the various activities of the pro- 
cess station. 


29857 (INIS-mf-12908, pp. 599-625) Eftect of cladding de- 
fect size on the oxidaiion of irradiated spent LWR fuel below 
360 degrees C. Einziger, R.E. (Westinghouse Hanford Co., Rich- 
land, WA (USA)); Strain, R.V. Ontario Hydro, Toronto, ON 
(Canada). 1984. 684p. (CONF-841094-: International workshop on 
irradiated fuel storage—operating experience and development 
programs, Toronto, Ontario (Canada), 17-18 Oct 1984). In Pro- 
ceedings of the international workshop on irradiated fuel storage: 
operating experience and development programs: Proceedings of 
the international workshop. Order Number DE91642306. Source: 
OST!; NTIS (US Sales Only); INIS. 

Tests on spent fuel fragments and rod segments were conducted 
between 250 and 360 degrees Celsius to relate temperature, de- 
fect size, and fuel oxidation rate with time-to-cladding-splitting. 
Defect sizes from 760 um diameter down to 8 um, the size of an 
SCC type breach, were used. The time to spallation for the bare 
fuel fragments could be described by I(hrs) - 2 x 10—® exp (194 kd/ 
mol). Above 283 degrees Celsius, the time-to-cladding- RT 
splitting was longer for the smaller defects. The enhancement of 
the incubation time by smaller defects steadily decreased with tem- 
perature and was not detected at 250 degrees Celsius. 


29858 (INIS-mf-12910, pp. 155-167) A sol gel process for 
the production of ceramic microspheres of thorium dioxide 
from low viscosity sols. Turner, C.W. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); Clat- 
worthy, B.C.; Celli, A. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026—: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

Thoria microspheres have been prepared by the forced base hy- 
drolysis of thorium nitrate, but without the aid of thickeners or high 
levels of neutralization commonly used in this process. Dried mi- 
crospheres could be heated at a rate of 200 degrees C/min without 
cracking, and sintered to greater than 99% of the theoretical den- 
sity within one minute at 1 100 degrees C. The process can be 
used to prepare microspheres up to about 600 um in diameter. 
These and other aspects of the process, such as drop formation, 
the washing and drying of microspheres, and a simple modification 
which permits microspheres to be made up to 1 200 um in diame- 
ter are discussed. 


29859 (INIS-mf-12910, pp. 127-142) History of U0. produc 
tion at Port Hope. Tanaka, R.T. (Eldorado Nuclear Ltd., Port 
Hope, ON (Canada)); Kennedy, T.W. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 643p. (CONF-861026-: International 
conference on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

The presentation covers the chronological history and 
involvement of Eldorado Resources Limited in the preparation, de- 
velopment, and production of ceramic grade U02 powder, via ADU 
route, used as reactor fuel for CANDU type reactors. The period 
covered is from 1958 to 1985, during which tie production in- 
creased from 4 Mg U per year to 4 Mg U per day. It addresses the 
various production and operation problems and successes experi- 
enced from the development days — reduction of ammonium 
diuranate powder in the ‘Wild Barfield’ horizontal furnace and pas- 
sivation of U0. powder — to the experiences of the 1980's, such as 
trace impurities affecting sinterability in the +98% theoretical den- 
sity range. Discussions on numerous equipment development and 
modified off-the-shelf machineries, which have been used or are 
being utilized for the production of ceramic U02 at Eldorado, are in- 
cluded in the paper, (both testing and production). A brief section 
of the presentation addresses Eldorado experiences in handling 





enriched and depleted U02 powders. Also, U02 powder specifica- 
tion development and present day powder evaluation processes 
are included. Eldorado's attempt to improve powder consistency 
via the development of AU (ammonium uranate process) in 1975, 
and its resultant effects at the fuel fabricators is also covered. 


29860 (INIS-mf—12910, pp. 143-153) U0, pellet manufacture 
for CANDU fuel. Hoare. M.R. (Westinghouse Canada Inc., Port 
Hope, Ontario, (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026-: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear fuel requirements in Canada will reach 2000 MgU by the 
end of this decade. Operation on this scale has necessitated pro- 
cess changes that have been beneficial with respect to quality and 
consistency of the U0. powder required for the demanding dry 
pressing pellet fabrication route. The ability to control the physical 
and chemical properties of U0. powder and predict its pelleting 
behaviour has become increasingly important as the scale of oper- 
ations increase. To assist this endeavour programs of work have 
been performed to investigate some of the more serious U0> pellet 
quality problems that have been encountered in recent years. 
These have included examination of the role of powder agglomer- 
ates on pellet processing, the effect of certain chemical impurities 
on pellet sintering and the effect of long term storage on powder 
characteristics and pellet fabrication behaviour. 


29861 (INIS-mf—12910, pp. 168-176) The recycle fuel fabri- 
cation laboratory at Chalk River. Carter, T.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
643p. (CONF-861026-: International conference on CANDU fuel, 
Ontario (Canada), 6-8 Oct 1986). In Proceedings of the interna- 
tional conference on CANDU fuel. Order Number DE91642541. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Recycle Fuel Fabrication Laboratory at Chalk River Nuclear 
Laboratories (CRNL) was established in 1975 to produce fuel bun- 
dies containing mixed oxides of uranium/plutonium/thorium. The 
facility consists of lines of glove boxes and fume hoods connected 
by appropriate conveyors for the product. Conventional processes 
for pelleting and sintering of oxide fuel are used. Prefabricated 
Zircaloy element cans are TIG closure welded after loading the 
pellets. Bundles are assembled by resistance welding of elements 
onto endplates to produce the required final geometry. The labora- 
tory has its own dedicated analytical section along with the 
required facilities for radiological protection and physical security. 


29862 (INIS-mf—12910, pp. 527-542) U0. oxidation behav- 
iour in air and steam with relevance to fission product 
releases. Cox, D.S. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); iglesias, F.C.; Hunt, 
C.E.L.; O’Connor, R.F. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026-—: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

This study of U0. behaviour is part of a program in support of 
the modelling of fission product release during postulated accidents 
in CANDU reactors. Some experiments were performed in air at 
500-1650 degrees Celsius and others in steam at 1000-1650 de- 
grees Celsius. Oxidation of U0. in air at 500 degrees Celsius 
proceeded by grain boundary attack, producing sub-grain sized 
fragments of U3O, in a process which was controlled by oxygen 
depletion in the gas phase. Air oxidation at 900-1200 degrees Cel- 
sius was controlled by solid state diffusion of oxygen until volume 
expansion produced cracking of the oxide and accelerated kinetics. 
Oxidation of U0. in air at 1650 degrees Celsius produced hypersto- 
ichiometric U0. Significant mass losses due to U0. volatilization 
were observed in steam, and to a greater extent in high tempera- 
ture air. Grain growth during steam exposure was very rapid at 
1500 degrees Celsius and above. Implications of these effects are 
discussed with relevance to fission product release. 


29863 (INIS-mf-12910, pp. 558-572) lodine, rubidium, and 
krypton release and bubble formation in oxide fuels. Verrall, 
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R.A. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Palmer, B.J.F.; Matzke, H.; Ogawa, T. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 643p. 
(CONF-861026-: International conference on CANDU fuel, Ontario 
(Canada), 6-8 Oct 1986). In Proceedings of the international con- 
ference on CANDU fuel. Order Number DE91642541. Source: 
OSTI; NTIS (US Sales Only); INIS. 

lodine, rubidium, and krypton were ion-beam implanted into 
specimens of thoria, simulated high burnup thoria, and urania. Re- 
lease of iodine from the thoria specimens was examined from 250 
to 1700 degrees Celsius, and the results were compared with 
those from similar tests with xenon, reported previously. 
Differences between iodine and xenon behaviour in thoria are inter- 
preted as evidence either for different intragranular mobilities or for 
surface influences on iodine. Release of iodine, rubidium, and 
krypton from simulated high burnup thoria fuel was not enhanced 
compared to release from fresh thoria. Transmission electron mi- 
croscopy showed cube-shaped bubbles or bubbie-like precipitates 
in urania implanted with iodine and heat treated at 900 degrees 
Celsius. Morphology changes in the bubbles at higher tempera- 
tures are described. 


29864 (INIS-mf-12910, pp. 543-557) Dose effect on release 
of ion-implanted noble gases from oxide fuel. Ogawa, T. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Verrall, R.A.; Schreiter, D.M.; Westcott, 
O.M. Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
643p. (CONF-861026—: International conference on CANDU fuel, 
Ontario (Canada), 6-8 Oct 1986). In Proceedings of the interna- 
tional conference on CANDU fuel. Order Number DE91642541. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Release of ion-beam implanted noble gases from Th02 was 
studied. Discs of ThO2 were ion-beam implanted with 40 keV Xe or 
Kr at various doses ranging from 9x10'> to ~2x10?°ions/m?. 
Isochronal release measurements for Xe and Kr, and isothermal 
measurements for Kr were made. It has been widely assumed that 
trapping effect on noble-gas diffusion increases to a saturation 
maximum with increasing irradiation or implantation dose. Contrary 
to this assumption, the isochronal release data showed that the 
trapping effect is a complicated function of dose. The trapping ef- 
fect at a given temperature reached a maximum at ~2x10'” ions/ 
m* and a minimum at ~5x10'8ions/m?. Isothermal Kr release was 
analyzed by a weak-trapping model modified for the initial condition 
of ion-implanted gas atoms. The model accounts for probabilities of 
trapping and re-solution in the diffusion process of gas atoms. The 
re-solution probability was appreciable (10-~10-5s-") even at 
1000 degrees Celsius, and became maximum at a dose of 
~2x10'8ions/m?. Since the implantation dose of 2-5x10'Fions/m? 
gives gas concentration at ~1at% burnup, the above observation 
would be of practical significance in analyzing gas-atom behaviour 
in nuclear fuel. 


29865 (INIS-mf—12910, pp. 508-526) Fission product release 
during U0, oxidation. Hunt, C.E.L. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); Igle- 
sias, F.C.; Cox, D.S.; Keller, N.A.; Barrand, R.D.; Mitchell, J.R.; 
O’Connor, R.F. Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 643p. (CONF-861026—: International conference on CANDU 
fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings of the inter- 
national conference on CANDU fuel. Order Number DE91642541. 
Source: OSTI; NTIS (US Sales Only); INIS. 

As part of a general program on fission product source term re- 
search we have measured the release of fission products from U0. 
oxidized in air. Three types of measurement were made: (1) 
volatile fission products carried in the gas stream, (2) condensible 
fission products deposited in the thermal gradient of the furnace 
tube, and (3) direct measurement of non-volatile fission products 
which remained with the oxidized U0.. Xenon, cesium and iodine 
were detected in the gas stream. Cesium and iodine also de- 
posited in the thermal gradient of the furnace tube. They were 
released from the fuel independently, not as CsI. Ruthenium was 
also deposited, as an oxide, within the thermal gradient. Release 
was strongly dependent on the oxidation temperature and by 1100 
degrees Celsius 100% of these fission products were released. Re- 
active elements such as barium and the rare earths did not move 
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from the fuel, probably because they reacted with oxygen to form 
highly stable, high melting point, oxides. 


29866 (INIS-mf-—12934) Uranium production, the United 
States perspective. Glasier, G.E. Energy Fuels Nuclear, Inc., 
Denver, CO (United States). Jun 1984 8p. Order Number 
DE91642737. Source: OSTI; NTIS (US Sales Only); INIS. 

U.S. uranium production appears to be headed for a level of ap- 
proximately one quarter of the peak production of the early 1980's. 
In a free world market the majority of the U.S. production capability 
is noncompetitive and unnecessary to supply the free world’s 
demand. Those world producers which can produce into the com- 
petitive uranium market of the present and the foreseeable future 
will be sufficient to supply the uranium needs of the world for the 
next ten to fifteen years. Thus, the U.S. production industry once 
the leading producer in the world will not regain nor approach that 
status in the foreseeable future. 


29867 (INIS-mf-12950, pp. 128-135) Description of the 
CNEA U308 powder production plant for low enrichment fuel 
plates. Boero, N.L. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)); Celora, J.; Parodi, C.A.; Pertossi, F.R.; 
Marajofsky, A. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1987. 501p. (CONF-8709189-: International 
meeting on Reduced Enrichment for Research and Test Reactors 
(RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Pro- 
ceedings of the 10. International meeting on reduced enrichment 
research and test reactor [held in Buenos Aires, Argentina], 
September 28 - October 1, 1987. Order Number DE91003139. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The design of the 20% enriched U3;0g powder production plant 
was based on laboratory level experiments. The UF, hydrolysis, 
ADU precipitation, U;0g, conversion processes were used. The 
equipment, controls and confinement were set not only by the pro- 
cesses but also by safety requirements according to the kind and 
physical form of the uranium compounds in each stage and critical- 
ity considerations. This paper describes the installation, set up and 
operation of the plant during production. (Author). 


29868 (INIS-mf-12950, pp. 136-139) Physical and chemical 
characterization in the production of U3; Og powders. Lecinana, 
A. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina)); Ramelia, J.L. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1987. 501p. (CONF-8709189-: Interna- 
tional meeting on Reduced Enrichment for Research and Test 
Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present work the methodology of analysis and characteri- 
zation of U3Og powders developed by the Laboratory of 
Characterisation of the Advanced Fuel Elements Project (CNEA) is 
described. These methods are used so much in the process con- 
trol as in the Quality Control of the final product. Likewise, the 
results obtained during the fabrication of the first fuel loading are 
discussed. (Author). 


29869 (INIS-mf—12950, pp. 195-203) Qualification status of 
LEU [low enriched uranium] fuels. Sneigrove, J.L. (Argonne Na- 
tional Lab., IL (USA)). Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1987. 501p. (CONF-8709189-: Interna- 
tional meeting on Reduced Enrichment for Research and Test 
Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 
Sufficient data has been obtained from tests of high-density, low- 
enriched fuels for research and test reactors to declare them 
qualified for use. These fuels include UZrH, (TRIGA fuel) and UO2 
(SPERT fuel) for rod-type reactors and UAI,, U30g, UsSie, and 
U3Si dispersed in aluminium for plate-type reactors. Except for 
U3Si, the allowable fission density for LEU applications is limited 
only by the available 2°5U. Several reactors are now using these 
fuels, and additional conversions are in progress. The basic 
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performance characteristics and limits, if any, of the qualified low- 
enriched (and medium-enriched) fuels are discussed. Continuing 
and planned work to qualify additional fuels is also discussed. (Au 
thor). 


29870 (INIS- mt-12950,_ pp. 210-216) Risk analysis for a 
U30, 20% enriched in U plant cniiniataie Friedenthal, M. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Combustibles Nucleares); La Gamma de Batistoni, A.M.; 
Marajofsky, A. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1987. 501p. (CONF-8709189-: International 
meeting on Reduced Enrichment for Research and Test Reactors 
(RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Pro- 
ceedings of the 10. International meeting on reduced enrichment 
research and test reactor [held in Buenos Aires, Argentina], 
September 28 - October 1, 1987. Order Number DE91003139. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The process for the obtainment of U3O, for fuel elements fabri- 
cation for research reactors starting from UF, comprises two well 
defined stages characterized by the risks involved in the raw mate- 
rials and intermediate products. The first stage includes the 
hydrolysis of UF, to UO2F2 and posterior precipitation to ammo- 
nium diuranate; the second stage comprises powder handling with 
thermical treatment at high temperature. The determining hazards 
in handling these compounds are: critical excursion, UF, cylinder 
explosion, UF, escape and dispersion of materials. The Plant Pro- 
duction at Constituyentes Atomic Centre was designed under the 
principle of totally avoiding the first and second hazards, and re- 
ducing to minimum the consequences of the last two. This work 
presents the analysis of the events that have as a consequence 
the stated risks, their detection and prevention. (Author). 


29871 (INIS-mf-12950, pp. 204-209) Prospects for stable 
high-density dispersion fuels. Hofman, G.L. (Argonne National 
Lab., IL (USA)); Neimark, L.A. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF-87091 89-: 
International meeting on Reduced Enrichment for Research and 
Test Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of breakaway swelling in high-density fuel com- 
pounds is attributed to radiation-induced amorphization of these 
compounds. Alloy additions are a possible means by which the 
crystal structure of very-high-density compounds can be 
strenghened and preserved to high irradiation doses. Tailoring met- 
allurgical treatment during fabrication to avoid thermodynamically 
weak compounds appears promising for certain compound combi- 
nations. (Author). 


29872 (LA-UR-91-2507) Models for gamma-ray holdup 
measurements at duct contact. Sheppard, G.A. (Los Alamos Na- 
tional Lab., NM (United States)); Russo, P.A.; Wenz, T.R.; Miller, 
M.C.; Piquette, E.C.; Haas, F.X.; Glick, J.B.; Garrett, A.G. Los 
Alamos National Lab., NM (United States). [1991]. 7p. Sponsored 
by USDOE, Washington, DC (United ree DOE Contract 
W-7405-ENG-36. (CONF-910774-38: 32. Institute of Nuclear Ma- 
terials Management (INMM) annual meeting, New Orleans, LA 
(United States), 28-31 Jul 1991). Order Number DE91016317. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The use of gamma-ray measurements to nondestructively assay 
special nuclear material holdup in DOE processing facilities has 
increased recently. A measurement approach that is relatively in- 
sensitive to deposit geometry involves withdrawing the detector 
from the holdup-bearing equipment far enough to validate an as- 
sumed point-, line-, or area-source deposit geometry. Because of 
facility constraints, these generalized geometry procedures are not 
always followed, and some ducts are measured at contact. Quanti- 
tative interpretation of contact measurements requires knowledge 
of the width of the deposit transverse to the duct axis. Rocky Flats 
personnel have introduced a method to obtain data from which this 
width can be deduced. It involves taking measurements in pairs, 
with the detector viewing the holdup deposit at contact from above 
and below the duct. The interpretation of the top and bottom mea- 
surements to give the deposit width at each location requires a 





model for the detector’s response to radial source position and a 
model for the deposit geometry. We have derived a relationship 
between the top-to-bottom count rate ratio and the deposit width 
that approximates the detector response and models the deposit 
geometry as a uniform strip. The model was validated in contrclled 
experiments that used thin foils of high-enriched uranium meta! to 
simulate duct deposits. 4 refs., 5 figs., 1 tab. 


29873 (RFP—4386) Implementation of dicesium  hex- 
achloroplutonate (DCHP) production at the Rocky Flats Plant. 
Boyd, T.E.; Killion, M.E.; Stevens, J.R.; Brunz, D.R.; Kranker, 
C.W.; Valdez, J.D. EG and G Rocky Fiats, Inc., Golden, CO 
(United States). Rocky Flats Plant. 25 Jun 1991. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. Order Number DE91017714. Source: OST; NTIS (US 
Sales Only); GPO Dep. 

Good yields of dicesium hexachloroplutonate (DCHP) can be ob- 
tained on a production scale using laboratory glassware. In 38 runs 
performed during the startup period of production at Rocky Flats, 
an overall yield of 89.0% was observed. The process is flexible in 
that good quality product can be obtained even when procedural 
errors occur in the preparation. 11 refs., 6 tabs. 


29874 (Y/DD-454) Criticality safety studies of a proposed 
uranium-zirconium alloy fuel fabrication facility. Reynolds, K.H. 
(Tennessee Univ., Knoxville, TN (United States). Dept. of Nuclear 
Engineering); Hollenbach, D.F.; Dodds, H.L.; Tollefson, D.A. Oak 
Ridge Y-12 Plant, TN (United States). 5 Jun 1990. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO05- 
840S21400. (CONF-900608-55-Vugraphs: American Nuclear 
Society (ANS) annual meeting, Nashville, TN (United States), 10- 
14 Jun 1990). Order Number DE91017849. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this project is to provide criticality limits and guid- 
ance for the initial planning phase of a new facility for the 
production of a new metal alloy fuel material for the Hanford N Re- 
actor. The proposed fuel material composition is a uranium- 
zirconium alloy consisting of approximately 90.7 weight percent zir- 
conium and 9.3 weight percent uranium. While the anticipated 
enrichments range from 55 to 70 weight percent 295U, this analysis 
considers only 100 weight percent 2°5U for simplicity and conser- 
vatism. The fuel material would be produced in the form of a solid, 
as-cast double billet using an arc melter process. Two finished bil- 
lets result from one as-cast double billet. The production process 
poses several criticality safety concerns that require evaluation. 
The concerns include non-homogeneous alloy formation in the arc 
metter, as-cast billet storage, and finished billet storage. All analy- 
ses were pertormed using the KENO V.a module of the SCALE 
computer code system with the 27 group, ENDF-IV based cross 
section library. 
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29875 (CEA-CONF—-10517) Actinide extraction chemistry 
with the amine type of extractants. Musikas, C.; Condamines, 
C.; Cuillerdier, C.; Nigond, L. CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Direction du Cycle du Com- 
bustible. 1991. 10p. (CONF-9102132-: International symposium on 
radiochemistry and radiation chemistry - plutonium 50, Bombay (In- 
dia), 4-7 Feb 1991). Order Number DE91527430. Source: OSTI; 
NTIS (US Sales Only). 

The extraction chemistry of the actinide ions and the inorganic 
acids with amides, N,N-dialkylamides (RRNCOR’) and N,N’- 
tetraalky! 2-alkyl propane diamides (RR’NCO). CHR” is reviewed. 
Examples of application of those extractants in the separations for 
the nuclear industry are given. The monoamides are advantageous 
alternative to tributylphosphate and the diamides useful for the al- 
pha TRU wastes decontamination. The most interesting aspect of 
these extractants are the innocuity of their radiolytic products and 
the possibility to incinerate the used solvents without large amounts 
of inorganic residues as for the organophosphorus extractants. 


29876 (COGEMA-CONF-90-2) Maintenance methods. San- 
chis, H.; Aucher, P. Compagnie Generale des Matieres Nucleaires 
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(COGEMA). 50 - Cherbourg (France). Etablissement de La Hague 
1990. 45p. (In French). (CONF-9004332-: Technology outlook 
meeting, Pierrelatte (France), 18-19 Apr 1990). Order Number 
DE91527482. Source: OSTI; NTIS (US Sales Only). 

The maintenance method applied at the Hague is summarized. 
The method was developed in order to solve problems relating to: 
the different specialist fields, the need for homogeneity in the 
maintenance work, the equipment diversity, the increase of the ma- 
terials used at the Hague’s new facilities. The aim of the method is 
to create a knowhow formalism, to facilitate maintenance, to en- 
sure the running of the operations and to improve the estimation of 
the maintenance cost. One of the method's difficulties is the 
demonstration of the profitability of the maintenance operations. 


29877 (COGEMA-CONF-90-4) Computer aided site man- 
agement. Site use management by digital mapping. Chupin, 
J.C. Compagnie Generale des Matieres Nucleaires (COGEMA), 50 
- Cherbourg (France). Etablissement de La Hague. 1990. 25p. (in 
French). (CONF-9004332—: Technology outlook meeting, Pierre- 
latte (France), 18-19 Apr 1990). Order Number DE91527484. 
Source: OSTI; NTIS (US Sales Only). 

The logistics program developed for assisting the Hague site 
management is presented. A digital site mapping representation 
and geographical data bases are used. The digital site map and its 
integration into a data base are described. The program can be 
applied to urban and rural land management aid. Technical adminis- 
trative and economic evaluations of the program are summarized. 


29878 (CONF-9104135— V.B.4.1-V.B.4.22) Management and 
supervisory training: Changing the culture/system. Martin, L.F. 
(Westinghouse Savannah River Co., Aiken, SC (USA)). Oak Ridge 
National Lab., TN (United States). Apr 1991. From 9. symposium 
on the training of nuclear facility personnel; Denver, CO (United 
States); 14-18 Apr 1991. In Proceedings of the ninth symposium 
on the training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI; NTIS; INIS. 

Professional development training courses, and a unique promot- 
ing appraisal system have been combined in the form of a training 
matrix and are being used as a culture change agent. This training 
and system modification is currently being implemented within the 
Nuclear Materials Processing Division of the Savannah River Site. 
It is designed to help solve the systems problems of managers and 
supervisors while enabling subordinates to develop themselves 
professionally, and starts with a promoting appraisal between a 
manager and a subordinate. These easy to apply appraisals are 
becoming an integral part of the business system, and result in giv- 
ing a manager greater control over business change and greater 
influence over the work each employee accomplishes. 


29879 (HW-23043) Flow sheets and flow diagrams of pre- 
cipitation separations process. Schneider, K.J. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 17 Dec 1951. 70p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (HAN—44489). 
Order Number DE91016556. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report describes the precipitation separations process in ef- 
fect on October 1, 1951. Flow sheet conditions are based on a 
starting maximum batch size of 330 grams of product at a uranium 
irradiation level of 600 MWD/ton. The process data are average for 
typical runs processed with 2.5 grams of bismuth per liter in extrac- 
tion, First Decontamination Cycle volumes at 42 percent of the 
September 1, 1946 standard, and Second Decontamination Cycle 
through the Lanthanum Fluoride Product Precipitation volumes at 
49 percent of this standard. These conditions were established 
under Production Test 221-B-10. Generally, the chemical composi- 
tions were calculated by using the actual amounts of various 
chemicals used, in conjunction with total weights and volumes ob- 
tained form average operating data. Water was obtained by 
difference. Other information, such as uranium content after Extrac- 
tion, gamma and beta radio-activity, product losses, radio-active 
iodine content, decontamination factors, americium-curium content, 
etc., are averages obtained from operating data or from specific 
tests performed over a wide time interval. These data are not fixed 
and will vary with slight variations in process or metal processed. 
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29880 (INIS-mf—1290S. pp. 49-57) UO2 oxidation in air or 
steam-release or retention of the fission products Ru, Ba, Ce, 
Eu, Sb and Nb. Hunt, C.E.L. (Atomic Energy of Canada Ltd., Chalk 
River. ON (Canada). Chalk River Nuclear Labs.): Iglesias, F.C.; 
Cox, D.S.; Keller, N.A.: Barrand, R.D.; Mitchell. J.R.: O'Connor, 
R.F. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annua/ conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only): INIS 

The release of fission products from irradiated UO, has been 
studied under both inert (argon) and oxidizing (air and steam) con- 
ditions at temperatures up to about 1600 degrees Celsius. The 
microstructures resulting from post-irradiation annealing and oxida- 
tion are presented and the release and retention of some of the 
metallic fission products are documented. Ruthenium and antimony 
are the main metallic elements which are released and ruthenium 
is only released in the presence of oxygen. Cerium, because of its 
low energy gamma-ray provides an excellent indicator of density 
changes in the fuel during oxidation. 


29881 (INIS-mf-12945) Application of microwaves in the 
denitration of nitric solutions of uranium and/or plutonium. 
Quesada, C.A. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Div. Tecnologia del Plutonio): Adelfang, P. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Desarrollo. 1990 8p. (In Spanish). (CONF-9010363-: 
18. annual meeting of the Argentine Association of Nuclear Tech- 
nology (AANT), Buenos Aires (Argentina), 22-26 Oct 1990). Order 
Number DE91642023. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

A method for the conversion of nitric solutions of uranium and/or 
plutonium that would be an alternative more economic and opera- 
tively simpler than the conventional processes is the direct 
denitration by means of microwaves and vacuum application. This 
conversion method has the following technical advantages: (a) the 
process is simple, which allows a stable operation; (b) neither the 
addition of chemical reagents nor the dilution of the starting solu- 
tion are required, thereby the volume of residual liquids is small as 
compared with other processes; (c) one fraction of the evaporation 
residues is nitric acid which can be reused. The development (on 
laboratory scale) of this conversion process was initiated. In this 
first stage, a description of the employed equipment is presented. 
An example of one of the evaporation and denitration batches and 
obtained products are fully described. The operative experience 
leads to deduce that the equipment is satisfactory, due to the fol- 
lowing characteristics: (1) it permits an easy manipulation within 
the glove boxes; (2) the projections, coming out from the reactor, 
are retained completely; (3) the microwaves oven and the vacuum 
pump are effectively protected from the corrosive vapors. It is con- 
cluded that the employed experimental device is adequate to 
obtain the necessary materials for the reduction, pressing and 
sinterability studies. This equipment is adopted for the integral de- 
velopment of sintered pellets fabrication process. (Author). 


29882 (INIS-mf—12947) Liquid waste processing from plu- 
tonium (Ill) oxalate precipitation. Esteban, A. (Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). Div. Tecnologia del 
Plutonio); Cassaniti, P.; Orosco, E.H. Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina). Gerencia de Desarrollo. 
1990 9p. (In Spanish). (CONF-9010363-: 18. annual meeting of 
the Argentine Association of Nuclear Technology (AANT), Buenos 
Aires (Argentina), 22-26 Oct 1990). Order Number DE91642024. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Plutonium (Ill) oxalate filtrates contain about 0.2M oxalic acid, 
0.09M ascorbic acid, 0.05M hydrazine, 1M nitric acid and 20-100 
mg/l of plutonium. The developed treatment of liquid wastes consist 
in two main steps: (a) Distillation to reduce up to 10% of the initial 
volume and refluxing to destroy organic material. Then, the treated 
solution is suitable to adjust the plutonium at the tetravalent state 
by addition of hydrogen peroxide and the nitric molarity up to 8.6M. 
(b) Recovery and purification of plutonium by anion exchange us- 
ing two columns in series containing Dowex 1-X4 resin. With the 
proposed process, it is possible to transform 38 litres of filtrates 
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with 40mq/I of Pu into 0.1 | of purified solution with 15-20g/I of Pu. 
This solution is suitable to be recycled in the Pu (Ill) oxalate pre- 
cipitation process. This process has several potential advantages 
over similar liquid waste treatments. These include: (1) It does not 
increase the liquid volume. (2) It consumes only few reagents. (3) 
The operations involved are simple. requiring limited handling and 
they are feasible to automatization. (4) The Pu recovery factor is 
about 99%. (Author). 


29883 (INIS-mf—12948) Precipitation of plutonium (Ill) ox- 
alate and calcination to plutonium oxide. Esteban, A. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Div. Tec- 
nologia del Plutonio); Orosco, E.H.; Cassaniti, P.; Greco, L.; 
Adelfang, P. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Desarrollo. 1989 9p. (In Spanish). 
(CONF-891289-: 17. annual meeting of the Argentine Association 
of Nuclear Technology, Buenos Aires (Argentina), 4-7 Dec 1989). 
Order Number DE91642025. Source: OST; NTIS (US Sales Only); 
INIS 

Pre-conference paper. 

The plutonium based fuel fabrication requires the conversion of 
the plutonium nitrate solution from nuclear fuel reprocessing into 
pure PuO2. The conversion method based on the precipitation of 
plutonium (Ill) oxalate and subsequent calcination has been 
studied in detail. In this procedure, plutonium (Ill) oxalate is precipi- 
tated, at room temperature, by the slow addition of 1M oxalic acid 
to the feed solution, containing from 5-100 g/l of plutonium in 1M 
nitric acid. Before precipitation, the plutonium is adjusted to triva- 
lent state by addition of 1M ascorbic acid in the presence of an 
oxidation inhibitor such as hydrazine. Finally, the precipitate is cal- 
cinated at 700 deg C to obtain PuO2. A flowsheet is proposed in 
this paper including: (a) A study about the conditions to adjust the 
plutonium valence. (b) Solubility data of plutonium (Ill) oxalate and 
measurements of plutonium losses to the filtrate and wash solution. 
(c) Characterization of the obtained products. Plutonium (Ill) ox- 
alate has several potential advantages over similar conversion 
processes. These include: (1) Formation of small particle sizes 
powder with good pellets fabrication characteristics. (2) The pro- 
cess is rather insensitive to most process variables, except nitric 
acid concentration. (3) Ambient temperature operations. (4) The 
losses of plutonium to the filtrate are less than in other conversion 
processes. (Author). 


29884 (INIS-mf-14007) Studies and developments for the 
analysis of products of nuclear reprocessing plants with the 
help of the X-ray fluorescence analysis on totally reflecting 
sample holders (TXRF). Final report. Diercks, H.; Eggers, |.; 
Gibau, F.; Haarich, M.; Hastenteufel, S.; Haurand, M.; Knoechel, 
A.; Salow, H. Hamburg Univ. (Germany). Inst. fuer Anorganische 
und Angewandte Chemie; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 20 Mar 1990 142p. (in German). 
Contract BMFT 02U5665. Order Number DE92704451. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Studies with inactive and active simulates of products of nuclear 
reprocessing plants show the suitability of the X-Ray Fluorescence 
Analysis on Totally Reflecting Sample Holders (TXRF), to detect 
the available elements simultaneously by direct measurements of 
specially prepared thin samples. High dilution enabies in the most 
cases, to avoid working in hot cells and to carry out the analysis in 
glove boxes. The analysis of uranium products and great amounts 
of matrix elements containing solutions like LAW and MAW 
demands the separation of the matrix elements before TXRF mea- 
surement. Procedures for this task have been developed. The 
potential of the new analytical procedure was demonstrated by the 
analysis of two samples of highly diluted high active wastes. (orig.) 
With 65 refs., 20 tabs., 81 figs. 


29885 (JAERI-M—91-015, pp. 123-142) Thermo-fluid analysis 
for nuclear tuel reprocessing plant. Nishio, Gunji (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Feb 1991. (in Japanese). (CONF-9010368—: 6. seminar on soft- 
ware development in nuclear energy research, Tokai (Japan), 31 
Oct - 1 nov 1990). In Proceedings of the sixth seminar on software 
development in nuclear energy research. 194p. Order Number 
DE91780381. Source: OSTI; NTIS (US Sales Only); INIS. 





In order to evaluate a confinement of radioactive materials in the 
event of fire. explosion and criticality as DBA in the reprocessing 
plant, it is necessarily to obtain transport phenomena of burning 
materials containing radioactive aerosols due to thermo-fluid flows 
in the network of ventilation system of the plant. Computer codes 
of one, two and three-dimensional thermo-fluid analyses have been 
made in JAERI for fire and explosion accidents under the entrust- 
ment by the Science and Technology Agency. These codes can be 
calculated not only the thermo-fluid analysis for pressure, tempera- 
ture and velocity in the network of cells and ducts but also 
generation of radioactive materials from a accident source, trans- 
port and deposition of radioactive aerosols, integrity of HEPA filter, 
and release of radioactive materials to environment. Results by 
these codes are compared now with those of large-scale demon- 
stration tests simulated to fire and explosion accidents in the 
reprocessing plant. (author). 


29886 (LA-UR-91-2506) Pyrochemical multiplicity counter 
development. Langner, D.G.; Dytlewski, N.; Krick, M.S. Los 
Alamos National Lab., NM (United States). [1991]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-910774—37: 32. Institute of Nuclear Ma- 
terials Management (INMM) annual meeting, New Orleans, LA 
(United States), 28-31 Jul 1991). Order Number DE91016318. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Impure plutonium-bearing materials from pyrochemical processes 
often display both significant self-multiplication and variable (a,n) 
reaction rates. Standard neutron coincidence counting techniques 
usually fail to accurately measure these materials. Neutron 
multiplicity counters measure the third moment of the neutron mul- 
tiplicity distribution and thus make it possible to deduce the fertile 
plutonium mass of a sample even when both the self-multiplication 
and the (a,n) reaction rate are unknown. A multiplicity counter suit- 
able for measuring pyrochemical materials has been designed and 
built. This paper describes the results of characterization studies 
for the new counter. The counter consists of 126 helium-3 tubes 
arranged in 4 concentric rings in a polyethylene moderator; the av- 
erage spacing between the tubes is 1.59 cm. The end plugs for the 
counter are made of graphite, and the 24.1- by 37.5-cm sample 
cavity is cadmium lined. The counter consists of two distinct halves 
from which the neutron counts are summed. The counter is capa- 
ble of operation in either a freestanding mode with the two halves 
coupled together by an external cabinet or in a glove-box mode 
with the two halves placed around a glovebox well and then 
mated. For a *5*Cf source centered in the sample cavity, the mea- 
sured efficiency of the new multiplicity counter is 57.7% and its 
die-away time is 47.2us. 8 rets., 9 figs. 


29887 Enclosed rotary disc air pulser. Olson, A.L.; Batcheller, 
T.A.; Rindfleisch, J.A.; Morgan, J.M. To Dept. of Energy. 12 Aug 
1988. USA Patent patent application 7-231 ,427. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE91017147. Source: OSTI; NTIS; 
GPO Dep. 

This invention is comprised of an enclosed rotary disc air pulser 
for use with a solvent extraction pulse column includes a housing 
having inlet, exhaust and pulse leg ports, a shaft mounted in the 
housing and adapted for axial rotation therein, first and second 
disc members secured to the shaft within the housing in spaced re- 
lation to each other to define a chamber there between, the 
chamber being in communication with the pulse leg port, and first 
disc member located adjacent the inlet port, the second disc mem- 
ber being located adjacent the exhaust port, each disc member 
having a milled out portion, the disc members positioned on the 
shaft so that as the shaft rotates, the milled out portions permit al- 
ternative cyclical communication between the inlet port and the 
chamber and the exhaust port and chamber. 5 figs. 


29888 An instrument for the measurement and determina- 
tion of chemical pulse column parameters. Marchant, N.J.; 
Morgan, J.P. To Dept. of Energy. 31 Aug 1988. USA Patent patent 
application 7-238,661. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. Order Num- 
ber DE91017338. Source: OSTI; NTIS; GPO Dep. 

This invention pertains to an instrument for monitoring and mea- 
suring pneumatic driving force pulse parameters applied to 
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chemical separation pulse columns obtains real time pulse fre- 
quency and root mean square amplitude values, calculates column 
inch values and compares these values against preset limits to 
alert column operators to the variations of pulse column operational 
parameters beyond desired limits. 2 figs. 


29889 (Y/TR-91/19) Electrolytic reduction method for ura- 
nium solution. Segawa, Takeru (Power Reactor and Nuclear Fuel 
Development Corp., Tokai, Ibaraki (Japan)); Itoh, Ichiro. Oak Ridge 
Y-12 Plant, TN (United States). 1991. 7p. Translation of Japanese 
Patent Application No. 1975-35029, November 13, 1975. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840S21400. Order Number DE91017673. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The invention relates to a method of electrolytic reduction, an im- 
portant process in wet uranium refining, in which current efficiency 
is remarkably improved for electrolytic reduction by adding small 
amounts of a certain metallic ion. The invention is comprised of a 
uranium solution electrolytic reduction method with the following 
characteristics: a method of electrolytically reduce uranus solution 
from uranyl solution in which standard oxidation reduction potential 
is between 0.35 and 0 among identical and differing charged ions 
and a metallic ion with electrochemical properties where metal de- 
position potential is near +0 is added in small quantity to the 
catholyte, a uranyl solution. 2 figs. 
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Refer also to citation(s) 30032, 30176, 30611, 30669, 31131, 
31132, 31868, 31869, 31875 


29890 (ANL/CP-73863) Trends in state-level freight acci- 
dent rates: An enhancement of risk factor development for 
RADTRAN. Saricks, C.; Kvitek, T. Argonne National Lab., IL 
(United States). [1991]. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
910126-8: Annual Transportation Research Board meeting, 
Washington, DC (United States), 13-17 Jan 1991). Order Number 
DE91017962. Source: OSTI; NTIS; INIS; GPO Dep. 

Under the Nuclear Waste Policy Act, the Department of Energy's 
Office of Civilian Radioactive Waste Management (OCRWM) is 
concerned with understanding and managing risk as it applies to 
the shipment of spent commercial nuclear reactor fuel. Understand- 
ing risk in relation to mode and geography may provide 
opportunities to minimize radiological and non-radiological risks of 
transportation. To enhance such an understanding, a set of state-or 
waterway-specific accident, fatality, and injury rates (expressed as 
rates per shipment kilometer) by transportation mode and highway 
administrative class was developed, using publicly-available data 
bases. Adjustments made to accommodate miscoded or incom- 
plete information in accident data are described, as well as the 
procedures for estimating state-level flow data. Results indicate 
that the shipping conditions under which spent fuel is likely to be 
transported should be less subject to accidents than the “average” 
shipment within mode. 10 refs., 3 tabs. 


29891 (INIS-GB-357) Transport of radioactive materials. At- 
A-Glance series. National Radiological Protection Board, Chilton 
(United Kingdom). 1991 1p. Order Number DE92601322. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Foldout leaflet. 

The NRPB present a fold-out leaflet in the At-a-glance series, 
concerning the transport of radioactive materials. Intended for the 
transport industry, the leafiet’s contents cover the uses of radioac- 
tive materials, types of packages and containers, modes of 
transport, routine doses, and accidents. (UK). 


29892 (INIS-mf—-12908) Proceedings of the international 
workshop on irradiated fuel storage: operating experience and 
development programs. Naqvi, S.J.; Frost, C.R. (eds.). Ontario 
Hydro, Toronto, ON (Canada). 1984 684p. (CONF-841094-—: Inter- 
national workshop on irradiated fuel storage—operating experience 
and development programs, Toronto, Ontario (Canada), 17-18 Oct 
1984). Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Irradiated fuel storage was discussed under the following major 
topic headings: irradiated fuel management strategies, water pool 
storage, dry storage technology and engineering studies, dry 
storage economics, standards and licensing, dry storage - fuel be- 
haviour, and dry storage - the future. 


29893 (INIS-mf-12908, pp. 24-39) Spent fuel management 
strategies in the United States. Conner, C.W. (USDOE, Wash- 
ington, DC (USA)). Ontario Hydro, Toronto, ON (Canada). 1984. 
684p. (CONF-841094—: International workshop on irradiated fuel 
storage—operating experience and development programs, Toronto, 
Ontario (Canada), 17-18 Oct 1984). In Proceedings of the interna- 
tional workshop on irradiated fuel storage: operating experience 
and development programs: Proceedings of the international work- 
shop. Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

With the passage of the Nuclear Waste Policy Act (NWPA), a 
clear policy was established for the management of spent fuel and 
high-level wastes in the United States. The NWPA is a result of 
years of intensive effort on the part of Government, industry and 
concerned citizens to seek an acceptable solution to the problems 
associated with the management of nuclear wastes. The NWPA 
establishes policy, division of responsibilities and a time schedule 
for the management of wastes both in the near-term and in the 
long-term. The policy is that the U.S. Government will take title to 
the waste, beginning in 1998, and dispose of it in a geologic repos- 
itory. An alternative to that policy is that the Government could, if 
authorized and directed by the Congress, store the waste in a 
Monitored Retrievable Storage (MRS) facility. The utilities are re- 
sponsible for near-term storage of the spent fuel (prior to 1998) 
and the Government is responsible for accepting spent fuel begin- 
ning in 1998. The Government is also responsible for the 
transportation of the waste beginning in 1998. The cost of the 
program is to be borne by the utilities. The challenge for the gov- 
ernment is to design a system for accepting the waste, that is safe, 
efficient, cost-effective and can be implemented in a timely man- 
ner. The Government is working with the utilities, designers of 
nuclear facilities, State and local officials, public interest groups, 
the Congress and private citizens to plan and implement a system 
that best meets the objectives of the NWPA. 


29894 (INIS-mf-12908, pp. 40-49) The trench utility’s view 
on irradiated tue! management. LeSueur, P. (Electricite de 
France (EDF), 75 - Paris (France)). Ontario Hydro, Toronto, ON 
(Canada). 1984. 684p. (CONF-841094—: International workshop on 
irradiated fuel storage—operating experience and development 
programs, Toronto, Ontario (Canada), 17-18 Oct 1984). In Pro- 
ceedings of the international workshop on irradiated fue! storage: 
operating experience and development programs: Proceedings of 
the international workshop. Order Number DE91642306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The purpose of this paper is to give some information about the 
philosophy and the experience of Electricite de France about the 
back end of the fuel cycle. 


29895 (INIS-mf-12908, pp. 80-99) Water pool operational 
experience at Morris. Voiland, E.E. (General Electric Co., Morris, 
IL (USA). Morris Operations); Doman, J.W.; Eger, K.J. Ontario 
Hydro, Toronto, ON (Canada). 1984. 684p. (CONF-841094—: inter- 
national workshop on irradiated fuel storage—operating experience 
and development programs, Toronto, Ontario (Canada), 17-18 Oct 
1984). In Proceedings of the international workshop on irradiated 
fuel storage: operating experience and development programs: 
Proceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

At General Electric's Morris Operation, a spent nuclear fuel stor- 
age facility, a number of ‘studies’ have been conducted in the last 
12 years related to the storage of spent nuclear fuel, the IF-300 
spent fuel transportation system, and various plant systems. A list 
of 30 such studies - some extensive and some not very extensive - 
is presented. The results of several study topics are also presented: 
hydrogen gas concentration in spent fuel transportation casks; cor- 
relation of surface dose rates with storage pool contaminant 
concentrations; heat generation rates of stored spent fuel; individ- 
ual fuel bundie heat generation rates; and removal of radiocesium 
from a spent fuel storage pool by synthetic zeolites. Frequently, the 
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results of such studies that are performed at operational facilities 
are not very well publicized. However, the experience of operating 
facilities may be a worthwhile source of practical information. 


29896 (INIS-mf-12908, pp. 100-107) Storage of irradiated 
advanced gas cooled reactor tuel in CEGB reactor ponds. 
Simpson, K.A. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). Ontario Hydro, Toronto, ON 
(Canada). 1984. 684p. (CONF-841094—: International workshop on 
irradiated fuel storage—operating experience and development 
programs, Toronto, Ontario (Canada), 17-18 Oct 1984). In Pro- 
ceedings of the international workshop on irradiated fuel storage: 
operating experience and development programs: Proceedings of 
the international workshop. Order Number DE91642306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On-site fuel cooling ponds associated with the Advanced Gas 
Cooled Reactors in the UK have now achieved several years of op- 
eration without problems over maintenance of recommended pond 
water chemistry, water clarity, activity control or fuel storage be- 
haviour. The likely sources of activity release into the ponds have 
been assessed. Fuel performance is monitored by in-pond inspec- 
tion and limited destructive examination of elements after storage. 


29897 (INIS-mf-12908, pp. 108-115) Current design of wa- 
ter pool type ISFSI. Dobson, W.L. (Gilbert/Commonweatth, Inc., 
Reading, PA (USA)). Ontario Hydro, Toronto, ON (Canada). 1984. 
684p. (CONF-841094—: International workshop on irradiated fuel 
storage—operating experience and development programs, Toronto, 
Ontario (Canada), 17-18 Oct 1984). In Proceedings of the interna- 
tional workshop on irradiated fuel storage: operating experience 
and development programs: Proceedings of the international work- 
shop. Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Current engineering/design of water pool type Independent 
Spent Fuel Storage Installations (ISFSI) show that this method of 
spent fuel storage can be economically competitive with dry stor- 
age concepts. Based on these results and its technical merits, 
water pool storage should be strongly considered for future storage 
capacity expansion. This conclusion is based on engineering stud- 
ies, site specific design, and license preparation for a water pool 
ISFSI meeting the requirements of 10 CFR Part 72. A factor which 
contributes to water pool storage cost estimates being lower than 
those reported several years ago, is cost savings due to location of 
the ISFSI on an existing reactor site. Many existing site characteri- 
zation data and environmental reports can be used for licensing. 
Also, existing, organization and facilities can be utilized for such 
items as training, security, management, fire protection, water, 
sewer, etc. Another factor contributing to lower costs is the use of 
current U.S. design and regulatory standards for the storage of at 
least one-year-old spent fuel in the ISFSI as opposed to using 
nuclear reactor standards. Proven water pool technology, safety li- 
censability, operations, and now a reference design, can result in a 
shortened lead time for a water pool type ISFSI. While water pools 
may not be the best choice for all spent fuel storage needs, current 
designs indicate that this concept provides flexibility, safety, and fa- 
vorable economics. 


29898 (INIS-mf-12908, pp. 116-118) Storage of irradiated 
fuel in British nuclear fuels PLC (BNFL) ponds. Elliott, D. 
(British Nuclear Fuels pic, Risley (UK)). Ontario Hydro, Toronto, 
ON (Canada). 1984. 684p. (CONF-841094-: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

British Nuclear Fuels pic (BNFL) provides a complete nuclear 
fuel service for reactor operators throughout the world. In addition 
to fuel manufacture and enrichment, BNFL has been reprocessing 
fuel at its Sellafield site for over 30 years. During that time, over 
25,000 te of irradiated fuel has been reprocessed, representing fuel 
from Magnox stations within the UK and overseas. Additionally, 
some 1300 te of oxide fuel has been received for reprocessing. 





29899 (INIS-mf-12908, pp. 120-144) Dry storage - past, 
present and future. Johnson, A.B. Jr. (Pacific Northwest Lab., 
Richland, WA (USA)); Gilbert, E.R.; Oden, D.R. Ontario Hydro, 
Toronto, ON (Canada). 1984. 684p. (CONF-841094—: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

Over several decades essentially all types of irradiated nuclear 
fuel have been shipped and/or handled under dry conditions in hot 
cells. Essentially all types of irradiated fuels have been stored in 
dry facilities, some of which began operation as early as 1964. 
Four major dry storage concepts have developed: concrete silos 
(canisters), dry wells, metal casks, and vaults. Irradiated fuel has 
been emplaced in and retrieved from facilities representing all four 
concepts. Dry storage has been conducted safely and with rela- 
tively low radiation doses to the operators. Three of the four 
storage concepts have been licensed, indicating that dry storage is 
a relatively mature technology. Currently, dry storage is expected 
to fill a complementary but important role to wet storage for interim 
storage of water reactor fuel in the US. Dry storage may fill ex- 
panded roles in future extended storage (e.g., monitored retrievable 
storage) and in repository disposal. It is important that dry storage 
functions in a cooperative climate, where experience gained in one 
application is assimilated into other applications. It is also important 
to assess prospects to integrate current storage technologies with 
downstream fuel cycle activities to the extent possible. 


29900 (INIS-mf-—12908, pp. 145-156) Onsite storage of 
spent nuclear fuel in metalic spent fuel storage casks. Smith, 
M.L. (Virginia Electric and Power Co., Richmond, VA (USA)); 
McKay, H.S. Ontario Hydro, Toronto, ON (Canada). 1984. 684p. 
(CONF-841094—: International workshop on_ irradiated fuel 
storage—operating experience and development programs, Toronto, 
Ontario (Canada), 17-18 Oct 1984). In Proceedings of the interna- 
tional workshop on irradiated fue/ storage: operating experience 
and development programs: Proceedings of the international work- 
shop. Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Virginia Electric and Power Company (Vepco) owns and oper- 
ates two nuclear power stations within its system: the North Anna 
Power Station located in Louisa County, Virginia; and the Surry 
Power Station located in Surry County, Virginia. Each of these 
power stations has two pressurized water reactor operating units 
which share a common spent fuel pool. Under the Nuclear Waste 
Policy Act of 1982, Vepco is responsible for providing interim spent 
fuel storage until availability of the Federal Repository. Vepco has 
studied a number of options and has developed a program to 
provide the required onsite interim spent fuel storage. Options con- 
sidered by Vepco included reracking, pin consolidation, dry storage 
and construction of a new spent fuel pool to provide the increased 
spent fuel storage capacity required. Vepco has selected reracking 
at North Anna combined with dry storage in metal spent fuel stor- 
age casks at Surrey to provide the required onsite spent fuel 
storage. A dry cask storage facility design and license application 
were developed and the license application was submitted to the 
NRC in October, 1982. The selection of the option to use dry cask 
storage of spent fuel at Surry represents the first attempt to license 
dry storage of spent nuclear fuel in the United States. This storage 
option is expected to provide an effective option for utilities without 
adequate storage space in their existing spent fuel pools. 


29901 (INIS-mf—12908, pp. 157-210) Decay heat and heat 
transfer predictions for spent fuel storage systems. Creer, J.M. 
(Battelle Pacific Northwest Lab., Richland, WA (USA)). Ontario 
Hydro, Toronto, ON (Canada). 1984. 684p. (CONF-841094—: Inter- 
national workshop on irradiated fuel storage—operating experience 
and development programs, Toronto, Ontario (Canada), 17-18 Oct 
1984). In Proceedings of the international workshop on irradiated 
fuel storage: operating experience and development programs: 
Proceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 
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Decay heat generation rates of PWR and BWR spent fuel assem- 
blies predicted with the ORIGEN2 computer program are presented 
and compared to values measured with calorimeters. Predictions 
are in good agreement with available experimental data. Tempera- 
tures of single assembly and multi-assembly spent fuel storage 
systems with both unconsolidated and consolidated fuel are pre- 
dicted with the COBRA and HYDRA thermal hydraulic computer 
programs. Predictions are compared to limited experimental data. 


29902 (INIS-mf—-12908, pp. 211-231) Canadian experience 
with concrete-canister dry fuel storage. Sochaski, R.O. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment). Ontario Hydro, Toronto, ON (Canada). 
1984. 684p. (CONF-841094-—: International workshop on irradiated 
fuel storage—operating experience and development programs, 
Toronto, Ontario (Canada), 17-18 Oct 1984). In Proceedings of the 
international workshop on irradiated fuel storage: operating experi- 
ence and development programs: Proceedings of the international 
workshop. Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Concrete canisters have been used at the Whiteshell Nuclear 
Research Establishment since 1975 October for the storage of 
used experimental fuel from the WR-1 organic-cooled research re- 
actor. A total of 13 canisters have been built, two of which have 
been decommissioned, while three are being used for experiments. 
The remaining canisters store approximately 18000 kg U in 1320 
used fuel bundles. Loading of used fuel continues at a rate of ap- 
proximately half a canister per year. After nine years of operating 
experience, the canisters show no detectable evidence of external 
or internal deterioration, and routine monitoring of their internal 
cavities for activity leakage continues to show no positive indica- 
tion. The results to date confirm the passive features of the 
concept and the predicted low maintenance and operating costs. 


29903 (INIS-mf—12908, pp. 232-270) Engineering and safety 
features of modular vault dry storage. Deacon, D. (GEC Energy 
Systems Ltd., Leicester (UK)); Wheeier, D.J. Ontario Hydro, 
Toronto, ON (Canada). 1984. 684p. (CONF-841094-—: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the intemational workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the need for interim dry storage and re- 
views detailed features of the Modular Vault Dry storage concept. 
The concept meets three basic utility requirements. Firstly, the 
technology and safety features have been demonstrated on exist- 
ing plant; secondly, it can be built and licensed in an acceptably 
short timescale; and thirdly, economic analysis shows that a modu- 
lar vault dry store is often the cheapest option for interim storage. 


29904 (INIS-mf—12908, pp. 271-276) Progress on dry stor- 
age of irradiated fuel in the FRG. Einfeld, K. (Deutsche 
Gesellschaft fuer Wiederaufarbeitung von Kernbrennstoffen mbH 
(DWK), Hannover (Germany, F.R.)); Fleisch, J. Ontario Hydro, 
Toronto, ON (Canada). 1984. 684p. (CONF-841094-—: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

AFR dry storage in transport/storage casks is a licensed technol- 
ogy in the FRG. Construction of the first 1,500 MTU facility is 
completed and commissioned for operational use in 1984. A sec- 
ond AFR cask storage facility of the same capacity is under 
construction since July 1984. Full scale dry storage cask demon- 
strations with irradiated PWR and BWR fuel and hot cell tests have 
been conducted since 1979 and support the technical bases for 
dry storage of spent fuel. Based on the operational experience with 
cask storage, dry storage can be considered a proven technology. 


29905 (INIS-mf-12908, pp. 277-300) Dry storage systems 
evaluation at Ontario Hydro. Freire-Canosa, J. (Ontario Hydro, 
Toronto, ON (Canada)); Cipolla, J.; Burnett, N.C. Ontario Hydro, 
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Toronto, ON (Canada). 1984. 684p. (CONF-841094—: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto. Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro will need additional storage facilities in the early 
1990's. After cooling the irradiated fuel in station waterpools, it may 
be advantageous to use dry storage facilities instead of more wa- 
terpools. To evaluate the potential technical and cost benefits of 
dry storage facilities, the conceptual development of concrete can- 
ister and dry vault systems is being undertaken. In addressing the 
dry storage systems, a generic approach has been followed. Two 
alternative dry vault designs were proposed. In one design, the 
storage tubes are rectangular in shape to accommodate existing 
rectangular waterpool fuel racks, while the other has cylindrical 
tubes and uses high storage density cylindrical containers. The lat- 
ter could potentially also be used in the fuel transportation and 
disposal phases, thereby reducing fuel handling. The results indi- 
cate that the dry vault design using the existing waterpool racks 
(trays and modules) is preferable for the storage phase alone. On- 
tario Hydro is also undertaking a development program to assess 
the feasibility of an integrated concrete cask system to meet the 
requirements of storage, transportation and disposal of fuel. 
Progress to date has concentrated in the development of high 
compressive strength (~ MPa) and low pH (~10) cement pastes 
and concrete mixes. Also, half scale model tests are being tested 
to evaluate their impact and fire resistance during transportation 
accidents and their thermal behaviour during storage and disposal. 


29906 (INIS-mf—12908, pp. 301-310) Present status of the 
development of a dry spent fuel storage cask in Spain. Uriarte, 
A. (Junta de Energia Nuclear, Madrid (Spain)); Melches, C.; Espal- 
lardo, J.A. Ontario Hydro, Toronto, ON (Canada). 1984. 684p. 
(CONF-841094-: International workshop on irradiated fuel 
storage—operating experience and development programs, Toronto, 
Ontario (Canada), 17-18 Oct 1984). In Proceedings of the interna- 
tional workshop on irradiated fue/ storage: operating experience 
and development programs: Proceedings of the international work- 
shop. Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A metallic cask for the dry storage of LWR irradiated fuel is be- 
ing developed in Spain. In 1981 three Spanish organizations, 
Empresa Nacional del Uranio, S.A. (ENUSA), Junta de Energia 
Nuclear (JEN) and Equipos Nucleares, S.A. (ENSA) initiated a joint 
program to achieve the design and the fabrication of a dry storage 
cask prototype. The main design parameters are: capacity for 17 
PWR spent fuel assemblies with 1 KW/assembly residual thermal 
power. The maximum weight shall be 115 metric tonnes and it will 
be licensed for transport outside of nuclear power sites. 


29907 (INIS-mf—12908, pp. 311-325) Dry storage facility for 
spent fuels in Japan. Adachi, M. (Japan Atomic Energy Research 
Inst., Tokai, lbaraki (Japan). Tokai Research Establishment); 
Sakano, K.; Ishimoto, K.; Yamamoto, A. Ontario Hydro, Toronto, 
ON (Canada). 1984. 684p. (CONF-841094-: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

To store the JRR-3 metallic natural uranium spent fuel elements, 
a dry storage facility has been constructed in JAERI. This facility 
has a capacity of about 30 tons of uranium. The store is basically 
an ordinary concrete box about 12 m long, 13 m wide and 5 m 
deep. The store comprises a 10 x 10 lattice array of the drywells. 
The drywell has an air-inlet and -outlet pipe for radiation monitoring 
and a carbon steel shield plug for radiation protection. A canister, 
which is made of stainless steel 0.5 cm thick, can accommodate 
36 fuel elements. The canister is sealed by fusion welding. The re- 
sults of the safety assessment indicate that the environmental 
impact under normal operation and possible accidents in the dry 
storage facility is negligibly small. The transportation of spent fuel 
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elements and the operation of the facility began in November 
1982. About 1,800 fuel elements (15 tons U) are stored in the facil- 
ity at present. We have experience with the dry storage of spent 
fuel elements for 2 years. It is found that there is no measurable 
increase of radioactivity in the air circulatory systems. 


29908 (INIS-mf—12908, pp. 348-354) Status of US standards 
for spent fuel storage activities. Nevshemal, J.A. (WESTEC Ser- 
vices, Inc., Muscatine, IA (USA)). Ontario Hydro, Toronto, ON 
(Canada). 1984. 684p. (CONF-841094-: International workshop on 
irradiated fuel storage—operating experience and development 
programs, Toronto, Ontario (Canada), 17-18 Oct 1984). In Pro- 
ceedings of the international workshop on irradiated fuel storage: 
operating experience and development programs: Proceedings of 
the international workshop. Order Number DE91642306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This presentation covers the US industry consensus standards 
effort in the area and handling of spent commercial LWR fuel. 
There are four standards involved. All the standards are under 
auspices of the American National Standards Institute (ANSI) with 
the American Nuclear Society (ANS) taking the role of manager. 
One standard covers the siting of an away-from-reactor storage fa- 
cility, two are concerned with the design of the facility, wet/pool 
concept and the various dry concepts. The fourth standard con- 
cerns the process of fuel assembly rod consolidation. The main 
point of discussion is the current status of these standards plus the 
future schedule. Also discussed are various side issues that have 
lead to the success of this program. 


29909 (INIS-mf-12908, pp. 355-367) AGR dry tuel store 
design for acceptance. Saunders, L.J. (Central Electricity Gener- 
ating Board, Barnwood (UK). Generation Development and 
Construction Div.). Ontario Hydro, Toronto, ON (Canada). 1984. 
684p. (CONF-841094—: International workshop on irradiated fuel 
storage—operating experience and development programs, Toronto, 
Ontario (Canada), 17-18 Oct 1984). In Proceedings of the intemna- 
tional workshop on irradiated fuel storage: operating experience 
and development programs: Proceedings of the intemational work- 
shop. Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Design guidelines are being prepared for a dry store for spent 
AGR fuel. To ensure a consistent approach to safety, the guide- 
lines derive from criteria that have been prepared by the Health 
and Safety Department of the C.E.G.B. for nuclear power reactors. 
A vault concept has been selected for detailed engineering and 
safety studies. 


29910 (INIS-mf-12908, pp. 368-391) Licensed at-reactor 
horizontal concrete silo dry storage demonstration program. 
Kunita, R.K. (Carolina Power and Light Co., Raleigh, NC (USA)); 
Massey, J.V. Ontario Hydro, Toronto, ON (Canada). 1984. 684p. 
(CONF-841094—: International workshop on_ irradiated fuel 
storage—operating experience and development programs, Toronto, 
Ontario (Canada), 17-18 Oct 1984). In Proceedings of the intema- 
tional workshop on irradiated fuel storage: operating experience 
and development programs: Proceedings of the international work- 
shop. Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Carolina Power and Light (CP and L), the U.S. Department of 
Energy, the Electric Power Research Institute, and NUTECH Engi- 
neers are co-operating in a demonstration of the horizontal dry 
storage of canistered spent fuel in modular concrete silos at CP 
and L’s H.B. Robinson Plant. This paper outlines the program ob- 
jectives and major tasks, and describes the Nutech Horizontal 
Modular Storage generic design. In late 1984, the generic design 
will be modified for the Robinson site demonstration which will uti- 
lize the General Electric IF300 shipping cask owned by CP and L 
as the transfer cask. 


29911 (INIS-mf—12908, pp. 393-431) Long-term behaviour of 
irradiated CANDU fuel in concrete canister storage: Test re- 
sults. Wasywich, K.M. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); Chen, 
J.D.; Frost, C.R.; Freire-Canosa, J. Ontario Hydro, Toronto, ON 
(Canada). 1984. 684p. (CONF-841094—: International workshop on 
irradiated fuel storage—operating experience and development 





programs, Toronto, Ontario (Canada), 17-18 Oct 1984). In Pro- 
ceedings of the international workshop on irradiated fuel storage: 
operating experience and development programs: Proceedings of 
the international workshop. Order Number DE91642306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dry storage of irradiated fuel provides a long-term, viable and 
economical alternative to storage in water pools. In 1974, a Dry 
Storage Program was initiated at the Whiteshell Nuclear Research 
Establishment (WNRE) in Pinawa, Manitoba, Canada to demon- 
strate the concept. In the initial phases of the program, four 
demonstration canisters were constructed, two with electrical 
heaters and two for irradiated fuel storage. Since then, nine more 
concrete canisters have been constructed for irradiated fuel stor- 
age and experiments. To date, ~1320 irradiated fuel bundles (~18 
000 kg U) are stored in concrete canisters at WNRE. Three irradi- 
ated fuel storage experiments in concrete canisters are being 
conducted by Atomic Energy of Canada Limited and Ontario Hydro 
in a joint program at WNRE. These experiments are known as the 
Easily Retrievable Basket Experiment and Phases 1 and 2 of the 
Controlied Environment Experiment. 


29912 (INIS-mf-12908, pp. 327-347) Economics of dry 
spent fuel storage. McBride, A. (Johnson (E.R.) Associates, 
Inc., Reston, VA (USA)); Etz, W.H. Ontario Hydro, Toronto, ON 
(Canada). 1984. 684p. (CONF-841094—: International workshop on 
irradiated fuel storage—operating experience and development 
programs, Toronto, Ontario (Canada), 17-18 Oct 1984). In Pro- 
ceedings of the international workshop on irradiated fuel storage: 
operating experience and development programs: Proceedings of 
the international workshop. Order Number DE91642306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Comparisons are drawn among four possible methods of dry 
storage of spent nuclear fuel; i.e., storage cask, drywell, concrete 
silo, and closed-cycle vault. A common set of assumptions is used 
for all cases, and the results of sensitivity analyses on the principal 
parameters are presented. The effects of rate of addition of fuel to 
the storage facility and of total capacity of the storage system are 
evaluated with respect to the unit cost of storage, and the incre- 
mental cost of extended storage times is examined. The results 
provide a basis for comparing the costs of alternative dry methods 
of storing spent fuel at reactors. Basic parameters selected were: 
Total Storage Capacity - 50, 100, 500, and 1000 MTHM; Loading 
Rate - 20 and 40 MTHM/year; and Storage Time - up to 40 years. 


29913 (INIS-mf-12908, pp. 456-467) An overview of dry 
interim storage research and development activities at the E- 
MAD facility, Nevada test site. Wright, J.B. (Westinghouse 
Electric Corp., Mercury, NV (USA)); Irby, H.H. Ontario Hydro, 
Toronto, ON (Canada). 1984. 684p. (CONF-841094-: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

Research and development activities involving dry storage of 
spent nuclear fuel have been in process at the Nevada Test Site 
since 1978. The E-MAD facility, originally designed and built to 
support the nuclear rocket development program in the 1960s and 
early 1970s, has been utilized to demonstrate dry interim storage 
of spent fuel, and to perform tests, processing, and packaging 
which require special remote handling techniques. The dry storage 
demonstrations have included drywell, silo, and vault storage of 
spent nuclear fuel, as well as simulation tests using fuel assem- 
blies and electric heaters. The facility is operated for the U.S. DOE 
Nevada Operations Office by the Waste Technology Services Divi- 
sion of the Westinghouse Electric Corporation. 


29914 (INIS-mf-12908, pp. 493-535) A probabilistic predic- 
tion of the allowable dry storage cladding temperature. 
Cheung, T.Y. (Stanford Univ., CA (USA). Dept. of Materials Sci- 
ence and Engineering); Miller, A.K. Ontario Hydro, Toronto, ON 
(Canada). 1984. 684p. (CONF-841094—: International workshop on 
irradiated fuel storage—operating experience and development 
programs, Toronto, Ontario (Canada), 17-18 Oct 1984). In Pro- 
ceedings of the international workshop on irradiated fuel storage: 
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operating experience and development programs: Proceedings of 
the international workshop. Order Number DE91642306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A procedure was developed to correlate spent fuel dry storage 
temperature to probability of clad breaching in 100 years and un- 
der isothermal conditions. Probabilistic distributions of spent fuel 
parameters, namely, fission gas release, pressure and chemical 
environment, were assessed and used as inputs to models of po- 
tential failure mechanisms: creep-rupture, cladding oxidation and 
stress corrosion cracking. Since current practical dry storage expe- 
rience does not directly demonstrate the required 100 year safe 
lite, the results are intended to help in design and in the licensing 
process for light water reactor spent fuel dry storage facilities. 


29915 (INIS-mf-12908, pp. 432-455) Fuel rod and crud be- 
haviour under long-term dry fuei storage conditions. Olsen, 
C.S. (EG and G Idaho, Inc., Idaho Falls, ID (USA)). Ontario Hydro, 
Toronto, ON (Canada). 1984. 684p. (CONF-841094—: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fue/ 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

A testing program using eight commercial PWR and BWR spent 
fuel rods was conducted to investigate the rods’ long-term stability 
under a variety of dry storage conditions. The objective of this 
project is to provide the NRC with the information to establish pro- 
cedures for long-term, low temperature (<523 K) dry storage of 
spent fuel rods. The two-year test comprised three interim nonde- 
structive examinations. This paper presents the results of the third 
examination conducted to determine any degradation in the fuel 
rods after being subjected to 13,168 h at temperatures between 
502 K and 490 K. The PWR fuel rods showed no measurable 
change from the pretest condition. The artificial defects had not 
changed and no diametrical growth in the cladding occurred. A 
BWR fuel rod replaced one that breached after the second interim 
examination, and a 1.9 cm crack developed in this rod at the bot- 
tom defect. About 17% cladding deformation was observed at the 
defect. Minute amounts of cobalt-60 isotope fell into the fuel rod 
capsules. The BWR fuel rod removed after the second interim ex- 
amination was destructively examined. The fuel was oxidized to 
U3Og in the area of the cladding defect. The results of the testing 
with the BWR fuel would indicate that dry storage above 490 K to 
502 K is not acceptable for this particular fuel used. The PWR fuel 
rods are being destructively examined to determine the extent of 
oxidation, but additional effort is required to determine oxidation 
mechanisms and identify the causes of the differences in behaviour 
between PWR and BWR UO>j fuel. 


29916 (INIS-mf—12908, pp. 551-598) Oxidation of UO, at 
150 degrees C to 350 degrees C. Gilbert, E.R. (Pacific Northwest 
Lab., Richland, WA (USA)); White, G.D.; Knox, C.A. Ontario Hydro, 
Toronto, ON (Canada). 1984. 684p. (CONF-841094—: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 

Tests were pertormed on non-irradiated UO> pellets from 150 to 
350 degrees Celsius in atmospheric air and controlled environ- 
ments and on spent light-water reactor (LWR) fuel fragments at 
200 degrees Celsius and 230 degrees Celsius in atmospheric air 
to determine the variables that affect oxidation behaviour under dry 
storage conditions. Additional tests are planned to develop design 
data on limiting temperature-time conditions for dry storage of 
spent fuel without monitoring for cover gas inertness or for abnor- 
mal storage events. The weight of spent fuel fragments increased 
50 to 100 times faster than the weight of non-irradiated UOz pellets 
at 230 degrees Celsius. Non-irradiated pellet fragments gained 
weight 5 to 7 times faster than non-irradiated pellets. The frag- 
ments simulated fuel fragmented by thermal gradients during 
reactor power changes. Low-density powder (U3;O,) formed at 
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0.05% and 0.3% weight gain for non-irradiated pellets and frag- 
ments, respectively, but had not formed at 3% weight gain for 
spent fuel fragments with a burnup of 29,000 MWd/MTU. Canadian 
investigators had found that powder formed at intermediate levels 
of weight gain in CANDU spent fuel fragments with an approximate 
burnup of 8000 MWd/MTU. The combined effects of the high rate 
of weight gain in spent fuel and the burnup dependence of weight 
gain at powder formation resulted in a minimum in a plot of the 
time for the onset of powder formation (the powder induction time) 
versus burnup. The minimum in powder induction time occurs at or 
below burnup levels typical of CANDU spent fuel and spent fuel at 
the ends of some LWR rods. The results are described in terms of 
thermal and neutron irradiation - induced changes in UO; pellet 
structure and chemical composition. (Abstract Truncated) 


29917 (INIS-mf—12908, pp. 626-654) Behaviour in air at 175- 
400 degrees C of irradiated UO, fuel. Hastings, |.J. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); McCracken, D.; Novak, J.: Nash, K. Ontario Hydro, 
Toronto, ON (Canada). 1984. 684p. (CONF-841094-: International 
workshop on irradiated fuel storage—operating experience and de- 
velopment programs, Toronto, Ontario (Canada), 17-18 Oct 1984). 
In Proceedings of the international workshop on irradiated fuel 
storage: operating experience and development programs: Pro- 
ceedings of the international workshop. Order Number 
DE91642306. Source: OSTI: NTIS (US Sales Only); INIS. 

We have extended our study of irradiated, defected UOz fuel el- 
ements to 200 and 400 degrees Celsius. At 200 degrees Celsius 
there was no diametral change, but at 400 degrees Celsius we ob- 
served swelling and severe sheath splitting. Neither short-lived 
fission products, nor Cs-134, Cs-137 or Ru-106 above background, 
were detected. Maximum Kr-85 release was <7.4 x 10* Bq (< x 
10-® Ci). Discharge time was 2.5 years. We have extended our 
UO, fragment studies to 400 degrees Celsius. The oxidation pro- 
cess for unirradiated and irradiated fuel up to 300 degrees Celsius 
was characterized by activation energies of 140 +- 10 and 120 +- 
10 kJ/mol, respectively; enhancement of oxidation rate was con- 
firmed in the irradiated samples. There is an apparent reduction of 
activation energy above about 300 degrees Celsius. Fuel elements 
with artificial and natural defects showed similar oxidation and di- 
mensional response at 250 degrees Celsius. Behaviour of fuel 
fragments from the defect area of a naturally-defected element is 
consistent with that for fragments from intact elements when prior 
oxidation during the defect period is considered. 


29918 (INIS-mf—12910, pp. 346-366) Design considerations 
for water pool storage of irradiated tuel by Ontario Hydro. 
Frost, C.R. (Ontario Hydro, Toronto, ON (Canada)); Naqvi, S.J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 643p. 
(CONF-861026—: International conference on CANDU fuel, Ontario 
(Canada), 6-8 Oct 1986). In Proceedings of the international con- 
ference on CANDU fuel. Order Number DE91642541. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The characteristics of fuel discharged from Ontario Hydro’s reac- 
tors and of at-reactor irradiated fuel storage in water pools (or 
irradiated fuel bays) are described. With on-power fuelling of reac- 
tors, each reactor of >500 MW(e) net capacity discharges an 
average of 10 or more irradiated fuel bundles to bay storage every 
full power day. The design of facilities to enable operating staff to 
handie such large quantities of irradiated fuel bundles presents a 
formidable challenge. The major considerations in irradiated fuel 
bay design, including site-specific requirements, reliability and qual- 
ity assurance are discussed, together with the salient design 
features of the irradiated fuel bay and support systems, i.e. fuel 
and transportation cask handling, cooling, purification and waste 
management. For safety considerations, the irradiated fuel in stor- 
age must retain its integrity. Also as fuel storage is an interim 
process, likely for up to 50 years, the irradiated fuel should be 
retrievable for downstream fuel management phases such as re- 
processing or disposal. Evidence from a long-term experimental 
program indicates that there will be significant change in irradiated 
fuel integrity (and retrievability) over a 50 year wet storage period. 


29919 (INIS-mf-12910, pp. 367-382) Current status of the 
Canadian experimental dry storage program for irradiated fuel. 
Wasywich, K.M. (Atomic Energy of Canada Ltd., Pinawa, MB 


60 ERA Vol. 16, No. 11 


(Canada). Whiteshell Nuclear Research Establishment); Frost, C.R. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 643p. 
(CONF-861026-: International conference on CANDU fuel, Ontario 
(Canada), 6-8 Oct 1986). In Proceedings of the international con- 
ference on CANDU fuel. Order Number DE91642541. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Limited and Ontario Hydro are jointly 
conducting three dry storage experiments in concrete canisters 
with irradiated fuel bundles from Ontario Hydro’s Pickering and 
Bruce Nuclear Generating Stations. The objective of the work at 
WNRE near Pinawa, Manitoba, is to assess the behaviour of the 
bundles under storage conditions representative of those in an in- 
terim dry storage or an ultimate disposal facility. The bundles were 
irradiated at peak outer-element linear power ratings ranging from 
22 kW/m to 53 kW/m, and outer-element average burnups of 181 
MWh/kg U to 262 MWh/kg U. Prior to canister storage, the bundles 
were stored in reactor-site water bays for periods ranging between 
1.8 and 8.8 years. Undefected and intentionally defected bundles 
are being used in the experiments. Before the bundles were 
loaded into the canisters, they were characterized to establish their 
pre-storage condition. The first post-storage examinations were 
conducted on bundles stored for three sets of conditions: (1) 44 
months of storage in dry air at seasonally varying temperatures, (2) 
41 months in dry air at 150 degrees Celsius, and (3) ~30 months 
in air saturated with moisture at 150 degrees Celsius. No significant 
change was observed in the condition of any undefected fuel bun- 
dies. The most apparent change observed in the defected bundles 
was U0. oxidation. In a number of these elements, X-ray photo- 
electron spectroscopy indicated surface oxidation of the U0z grains 
to UsOg or beyond. UszO0, was undetectable by X-ray diffraction, 
Fourier transform infrared spectrometry and by chemical analyses, 
which suggests that its concentration was very limited. However, 
a-U307 was detected by X-ray diffraction in several elements. 


29920 (K/D—1987) Water immersion tests of UF, cylinders 
with simulated damage. Mallett, A.J. Oak Ridge Gaseous Diffu- 
sion Plant, TN (United States). 7 Nov 1967. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840T21400. Order Number DE91017212. Source: OSTI; NTIS; 
GPO Dep. 

A series of water immersion tests of UF, cylinders with simu- 
lated damage was conducted to determine the extent of water 
inleakage. The uranium hexafluoride content was less than normal 
enrichment. Metal and glass cylinder units were used and metal-to- 
glass cylinder connections were also tested. In openings which oc- 
cur where UF¢ has solidified on the metal container walls or across 
the valve, an insoluble plug of monohydrated UO2F2 and metallic 
products is formed. This results from the reaction of the UF,g and 
water and the reaction of the resultant HF with the metal. Water 
will enter a void area if UF¢ is not immediately available for reac- 
tion. Similar plug formations do not occur in Laboratory tests using 
glass tubes. 4 tabs. 


29921 (LA-UR-91-2107) Unit cell simulation tor cylinders 
on a triangular pitch. O'Dell, R.D.; Schlesser, J.A. Los Alamos 
National Lab., NM (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-911107—20: Winter meeting of the American 
Nuclear Society (ANS), San Francisco, CA (United States), 10-15 
Nov 1991). Order Number DE91016089. Source: OSTI; NTIS; 
GPO Dep. 

In this paper we analyze the use of these equivalent unit cells 
for two problem-types of interest: a infinite lattice of small-diameter 
fuel pins and an infinite array of large shipping containers. Both 
void and water are considered as interstitial materials between the 
cylindrical units. The fuel pins modeled are uranium nitride pins 
clad with tantalum and niobium with a diameter of 1.1 cm. The pins 
are infinitely long. The shipping container model is a 55 gallon 
drum with 13 cm thick insulation between the drum and the inner 
steel container. The fissile loading is a 6.5 kg sphere of plutonium 
inside the dry inner container. Results of kg, are provided there is 
“exact” agreement (within statistics) among the models, thus con- 
firming the neutronic equivalency of the three unit cell models 
when properly used. 2 refs., 2 tabs. 





29922 (PNL-7508) System description of the Basic MRS 
System for the FY 1990 Systems Integration Program studies. 
McKee, R.W.; Young, J.R.; Konzek, G.J. Pacific Northwest Lab.., 
Richland, WA (United States). Jul 1991. 247p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RLO01830. Order Number DE91017629. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document provides both functional and physical descriptions 
of a conceptual high-level waste management system defined as a 
Basic MRS System. Its purpose is to provide a basis for required 
system computer modeling and system studies initiated in FY 1990 
under the Systems Integration Program of the Office of Civilian Ra- 
dioactive Waste Management Office (OCRWM). Two specific 
systems studies initiated in FY 1990, the Reference System Perfor- 
mance Evaluation and the Aggregate Receipt Rate Study, utilize 
the information in this document. The Basic MRS System is the 
current OCRWM reference high-level radioactive wastes repository 
system concept. It is designed to accept 3000 MTU per year of 
spent fuel and 400 equivalent MTU per year of high-level wastes. 
The Basic MRS System includes a storage-only MRS that provides 
for a limited amount of commercial spent fuel storage capacity 
prior to acceptance by the geologic repository for disposal. This 
document contains both functional descriptions of the processes in 
the waste management system and physical descriptions of the 
equipment and facilities necessary for performance of those pro- 
cesses. The basic MRS system contains all system components, 
from the waste storage facilities of the waste generators to the un- 
derground facilities for final disposal of the wastes. The major 
facilities in the system are the waste generator waste storage facili- 
ties, an MRS facility that provides interim storage wastes accepted 
from the waste generators, a repository facility that packages the 
wastes and then emplaces them in the geologic repository, and the 
transportation equipment and facilities for transporting the waste 
between these major facilities. 


29923 (PNL-7778) Cost estimates of operating onsite 
spent fuel pools after final reactor shutdown. Rod, S.R. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1991. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91018131. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents estimates of the annual costs of operating 
spent fuel pools at nuclear power stations after the final shutdown 
of one or more onsite reactors. Its purpose is to provide basic 
spent fuel storage cost information for use in evaluating DOE's ref- 
erence nuclear waste management system, as well as alternate 
systems. The basic model of an independent spent fuel storage in- 
stallation (ISFSI) used in this study was based on General Electric 
Corporation's Morris Operation and was modified to reflect mean 
storage capabilities at an unspecified, or “generic,” US reactor site. 
Cost data for the model came from several sources, including both 
operating and shutdown nuclear power stations and existing ISF- 
Sls. Duke Power Company has estimated ISFSI costs based on 
existing spent fuel storage costs at its nuclear power stations. 
Similarly, nuclear material handling facilities such as the Morris Op- 
eration, the West Valley Demonstration Project, and the retired 
Humbolt Bay nuclear power station have compiled spent fuel 
storage cost data based on years of operating experience. Consid- 
eration was given to the following factors that would cause 
operating costs to vary among pools: (1) The number of spent fuel 
pools at a given reactor site; (2) the number of operating and shut- 
down reactors onsite; (3) geographic location; and (4) pool storage 
capacity. 10 ref., 6 figs., 7 tabs. 


29924 (RFP-4381) EG&G sampling program results FY 
1989. Watson, L.E. EG and G Rocky Fiats, Inc., Golden, CO 
(United States). Rocky Flats Plant. 21 Jun 1991. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. Order Number DE91017211. Source: OSTI; NTIS; 
GPO Dep. 

Thirty-three waste drums were returned to Rocky Flats in support 
of EG&G Idaho's quality control program for the Stored Waste Ex- 
amination Pilot Plant. The drums were opened and examined in 
the size reduction facility at the Rocky Flats Plant. Contents of 
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each drum were consistent with the Item Description Codes: how- 
ever, four sludge drums and one combustible drum contained free 
liquids. These five drums failed to meet the Waste Isolation Pilot 
Plant and the Department of Transporation criteria. The proper 
amount of cement was not used in the sludge drums. A cemented 
layering process, which also contributed to accumulation of free liq- 
uid, is no longer used when cementing sludges at the Rocky Flats 
Plant. The drum of combustibles contained a polyethylene bottle 
with a small amount of liquid sludge inside. 2 refs., 2 tabs. 


29925 (SAND-91-1604C) Role of measurement systems in 
burnup credit operations. Ewing, R.!.; Sanders, T.L. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910774—-74: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91017313. Source: OSTI; NTIS; INIS; GPO Dep. 

Spent fuel transport casks designed using burnup credit have 
increased payloads that may greatly reduce the number of ship- 
ments required to transport spent fuel from reactor sites to 
repositories. Burnup credit is obtained by applying the reduced re- 
activity of spent fuel to considerations of nuclear criticality in the 
design of transport casks. Although is does not appear to be possi- 
ble to directly measure the criticality of spent fuel assemblies, 
measurements can be employed to ensure that the only assem- 
blies loaded into a cask have the characteristics appropriate to that 
cask design. An effective on-site measurement system must be 
matched to the characteristics of the spent fuel casks design and 
to the inventory of spent fuel. For operational reasons the system 
should be simple, accurate, efficient, and easily calibrated. This 
preliminary report is part of a study to examine the effects of the 
spent fuel inventory in the US on the selection of measurement 
systems useful in burnup credit operations. 1 ref., 1 fig. 


29926 (WHC-EP-—0437) Polyethylene liners in radioactive 
mixed waste packages: An engineering study. Whitney, G.A. 
Westinghouse Hanford Co., Richland, WA (United States). May 
1991. 73p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE91016393. Source: OSTI; NTIS; INIS; GPO Dep. 
Westinghouse Hanford Company manages and operates the 
Hanford Site 200 Area radioactive solid waste treatment, storage, 
and disposal facilities for the US Department of Energy-Richland 
Operations Office under contract ACO6-87RL10930. These facilities 
include solid waste disposal sites and radioactive solid waste stor- 
age areas. This document is 1 in a series of 25 reports or actions 
identified in a Solid Waste Management Event Fact Sheet and cri- 
tique report (Appendix E) to address the problem of stored, leaking 
183-H Solar Evaporation Basin waste drums. It specifically ad- 
dresses the adequacy of polyethylene liners used as internal 
packaging of radioactive mixed waste. This document is to be used 
by solid waste generators preparing solid waste for storage at Han- 
ford Site facilities. This document is also intended for use by 
Westinghouse Hanford Company solid waste technical staff in- 
volved with approval and acceptance of radioactive solid waste. 
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Refer also to citation(s) 29837, 29845, 29866, 29877, 29912, 
30032, 30049, 30215 


29927 (IAEA-TECDOC-597, pp. 75-89) Thoughts on future 
prospects for uranium in South Africa. Brynard, H.J. (Atomic 
Energy Corp. of South Africa Ltd., Pretoria (South Africa)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1991. 
(CONF-8908282-: Technical committee meeting on assessment of 
uranium resources and supply, Vienna (Austria), 29 Aug - 1 sep 
1989). In Assessment of uranium resources and supply: Proceed- 
ings of a technical committee meeting held in Vienna, 29 August - 
1 September 1989. 217p. Order Number DE91642078. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the historical production and market trends of 
uranium and looks at the future prospects for the metal in South 
Africa. Estimates of future electricity demand based on economic 
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considerations and population growth, lead to the prediction of a 
sustained growth rate in the region of 5% per annum for the Re- 
public of South Africa. At this growth rate the RSA’s known 
extractable coal reserves will be depleted by the year 2035 neces- 
sitating the use of alternative means of generating electricity to 
sustain the growth rate. At present nuclear energy is the only 
proven alternative to coal. 12 figs. 


29928 (IAEA-TECDOC-597, pp. 99-107) Long term uranium 
supply for KEPCO. Kang Suk-Ho (Korea Electric Power Coprp., 
Seoul (Republic of Korea)). International Atomic Energy Agency, 
Vienna (Austria). Apr 1991. (CONF-8908282-: Technical commit- 
tee meeting on assessment of uranium resources and supply, 
Vienna (Austria), 29 Aug - 1 sep 1989). In Assessment of uranium 
resources and supply: Proceedings of a technical committee meet- 
ing held in Vienna, 29 August - 1 September 1989. 217p. Order 
Number DE91642078. Source: OSTI; NTIS (US Sales Only); INIS. 
The industrial development of the Republic of Korea lead to 
strong growth in energy demand. To decrease the dependence on 
imported oil supplies, the Korea Electric Power Corporation 
(KEPCO) invested in nuclear power plants, thermal power plants 
fired with coal and LNG as well as hydroelectric plants. Subse- 
quently, the electrical, generating capacity by coal-fired power 
plants, has decreased from 72% in 1975 to 24% in 1988. In the 
same year, the share of the nuclear generating capacity reached 
33.4%. The nuclear power programme in the Republic of Korea 
started in 1978, when the first nuclear power plant, KORI Unit 1, a 
587 MW(e)-PWR went into commercial operation. In April 1989, 
there were a total of eight nuclear power plants with a continued 
capacity of 6666 MW(e) in operation. One additional plant with 550 
MW(e) capacity is nearing completion. Two further NPP are in ear- 
lier stages of construction. It is planned that by 1996, these two 
reactors will be completed and that the total nuclear electricity gen- 
erating capacity will reach 9616 MW(e) supplying about 47% of the 
total electricity of the country. Through the end of the century two 
more NPP with 1000 MW(e) are planned. The uranium require- 
ments for the nuclear programme of the Republic of Korea will 
increase from over 1200 t U in 1989 to about 2150 t in 2005. As 
there are no indigenous mineable uranium resources in the coun- 
try, supplies have to be secured from outside sources, both 
through short and long term purchase contracts and through 
investments in uranium projects. At present, about 50% of the re- 
quirements through 2000 are covered by long term contracts, while 
the remainder is planned to be secured from production centres at 
which KEPCO holds equities as in Dawn Lake, Cigar Lane and 
Crow Butte, and through spot market purchases. (author). 5 tabs. 


29929 (IAEA-TECDOC-—597, pp. 151-169) Development of 
an economic supply curve for uranium deposits. Pool, T.C. 
(NUEXCO Information Services Co., Denver, CO (USA)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1991. 
(CONF-8908282-: Technical committee meeting on assessment of 
uranium resources and supply, Vienna (Austria), 29 Aug - 1 sep 
1989). In Assessment of uranium resources and supply: Proceed- 
ings of a technical committee meeting held in Vienna, 29 August - 
1 September 1989. 217p. Order Number DE91642078. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper presents a system of uranium supply curve develop- 
ment which provides a deposit characterization for a wide range of 
geological, operational and economic parameters. This concept 
provides the possibility to determine these parameters both specifi- 
cally and generically and to use them for a single econometric 
model. The supply curves generated for individual deposits may be 
combined into regional, national or ultimately into a worldwide sup- 
ply curve. (author). 13 figs. 


29930 (IAEA-TECDOC-597, pp. 171-186) Uranium reserves 
evolution. Giroux, M.G. (Compagnie Generale des Matieres 
Nucleaires (COGEMA), 78 - Velizy-Villacoublay (France)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1991. 
(CONF-8908282-: Technical committee meeting on assessment of 
uranium resources and supply, Vienna (Austria), 29 Aug - 1 sep 
1989). In Assessment of uranium resources and supply: Proceed- 
ings of a technical committee meeting held in Vienna, 29 August - 
1 September 1989. 217p. Order Number DE91642078. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The uranium resources of WOCA, as they are regularly compiled 
in the NEA(OECD)/IAEA Red Book are assessed in light of current 
market conditions. Problematic areas analysed in this paper are 
cost categories, spot price, production cost, as well as availability 
of uranium resources. The volatile market changes are considered 
detrimental to an efficient use of uranium resources, as declining 
prices require selective mining of higher grade portions of ore de- 
posits. A supply curve showing the production cost of the 1987 
WOCA uranium production suggests that at mid-1989 spot prices 
uranium can be mined profitably and that only 80% of the WOCA 
production could be profitably produced at the lowest cost category 
(US$ 80/kg U) considered equivalent to the average long term ura- 
nium price. In view of recent market developments suggestions are 
made to adjust the uranium resource estimates their cost cate- 
gories and degree of resource availability as supply to the realities 
of the current market. (author). 10 figs. 


29931 (IAEA-TECDOC-597, pp. 187-201) Long term ura- 
nium requirements evaluation for WOCA: Results of an OECD/ 
NEA study. Bertel, E. (CEA, 75 - Paris (France)). International 
Atomic Energy Agency, Vienna (Austria). Apr 1991. (CONF- 
8908282-: Technical committee meeting on assessment of 
uranium resources and supply, Vienna (Austria), 29 Aug - 1 sep 
1989). In Assessment of uranium resources and supply: Proceed- 
ings of a technical committee meeting held in Vienna, 29 August - 
1 September 1989. 217p. Order Number DE91642078. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For a projection of long term reactor related uranium require- 
ments (through 2030) two steps are required: the projection of 
nuclear electricity generation and the reactor strategies. The 
methodology for the projections of two nuclear energy generation 
scenarios is described. As regards the foreseen development of re- 
actor strategies, the present strategy is assumed to change after 
the year 2000. For the time 2000-2030 three scenarios have been 
assumed, characterised by a LWR strategy (reference case), a plu- 
tonium recycling strategy and a FBR strategy (after 2020). Based 
on these cases, reactor related uranium requirements through 
2030 have been determined, which will be included in the 
NEA(OECD)/IAEA Red Book 1990. (author). 9 figs, 4 tabs. 


29932 (IAEA-TECDOC-597, pp. 203-213) Procedures for 
projecting WOCA uranium supply and demand. O’Brien, B. 
(USDOE Energy Information Administration, Washington, DC 
(USA)). International Atomic Energy Agency, Vienna (Austria). Apr 
1991. (CONF-8908282-: Technical committee meeting on assess- 
ment of uranium resources and supply, Vienna (Austria), 29 Aug - 
1 sep 1989). In Assessment of uranium resources and supply: 
Proceedings of a technical committee meeting held in Vienna, 29 
August - 1 September 1989. 217p. Order Number DE91642078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Annually, the U.S. Department of Energy is required to deter- 
mine the economic viability of the U.S. uranium mining industry. 
For this purpose a short term (-2010) uranium supply-demand pro- 
jection including a uranium market analysis to obtain a price 
projection is produced using national and international data, such 
as a reactor by reactor electricity generating capacity, fuel cycle 
strategies as well as uranium production and supply at different 
cost levels. (author). 10 figs. 


29933 (INIS-mf—12930) Reflections on the reporting of the 
uranium spot price. Novak, E.D. Wisconsin Public Service Corp., 
Green Bay, WI (United States). 1984 6p. (CONF-840613-: 24. an- 
nual international conference of the Canadian Nuclear Association 
and the 5. annual conference of the Canadian Nuclear Society, 
Saskatoon (Canada), 3-6 Jun 1984). Order Number DE91642735. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reporting of the Spot Uranium Price does not represent the ura- 
nium market, but actually represents the extremities of a market. 
The Spot Prices tend to cause instabilities in the market if relied 
upon too heavily and an excessive use will actually support a 
questionable transition from a fuel supply industry to a commodities 
industry. Utility fuel buyers and uranium sellers must be careful 
how they use the Spot Price, or they will continue to create an un- 
stable supply/demand relationship. But, since we all rely upon 





statistics for the illusion of independence, we may get the com- 
modities market, assisted along by the information people, whether 
we want it or not. 


29934 (INIS-mf-12931) A pragmatic look at options for the 
fuel cycle back end. Patak, H.N. Elektrizitaetswerk Laufenburg 
AG (Switzerland). 1984 19p. (CONF-840613—: 24. annual interna- 
tional conference of the Canadian Nuclear Association and the 5. 
annual conference of the Canadian Nuclear Society, Saskatoon 
(Canada), 3-6 Jun 1984). Order Number DE91642736. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The costs for annual fuel reloads of different back end options 
were compared. The changes in the front end costs, if influenced, 
were considered. 


29935 (INIS-mf-12937) The uranium situation 1989-1990: A 
summary. Muller-Kahle, E. International Atomic Energy Agency, 
Vienna (Austria). Div. of Nuclear Fuel Cycle and Waste Manage- 
ment. Jan 1991 30p. Order Number DE91646154. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The following summary report updates the previous one of Jan- 
uary 1990 and presents the newest WOCA data on uranium 
exploration, resources, production, cost and prices as well as dif- 
ferent demand data published by several organisations and a 
supply-demand projection through 2005. Also, some available data 
on non-WOCA's uranium supply and demand are presented. The 
main references are the NEA(OECD)/IAEA Red Book 1990, the 
NEA(OECD) Statistical Update of the Red Book which was pub- 
lished in October 1990, as well as a number of additional recent 
publications. Some caution should be taken at the reliability of some 
data, many of which are preliminary or estimates. 20 refs, 19 figs. 
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Refer also to citation(s) 29875, 29882, 29886, 29892, 29893, 
29894, 29895, 29897, 29922, 29924, 29926, 30095, 30097, 30102, 
30103, 30104, 30106, 30109, 30111, 30115, 30116, 30117, 30118, 
30119, 30120, 30121, 30122, 30123, 30124, 30125, 30126, 30127, 
30128, 30129, 30130, 30131, 30132, 30133, 30134, 30150, 30153, 
30154, 30155, 30156, 30157, 30158, 30159, 30183, 30185, 30219, 
30480, 30539, 30710, 30771, 30785, 30863, 31102, 31125, 31131, 
31132, 31133, 31134, 31135, 31262, 31389, 31399, 31507, 31788, 
31789, 31790, 31855, 31863, 31879, 31937, 32033, 32065, 32441, 
32447, 32460, 32461, 32464, 32466, 32468, 32486, 32520, 32538, 
32547, 32550, 32558, 32798, 32799, 32822, 32823, 32824, 32826, 
32827, 33396 


29936 (ANL—91/11) Leaching action of EJ-13 water on unir- 
radiated UO. surfaces under unsaturated conditions at 90°C: 
Interim report. Wronkiewicz, D.J.; Bates, J.K.; Gerding, T.J.; 
Veleckis, E.; Tani, B.S. Argonne National Lab., IL (United States). 
Jul 1991. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE91016984. Source: OSTI; NTIS; INIS; GPO Dep. 

A set of experiments, based on the application of the Unsatu- 
rated Test method to the reaction of UO. with EJ-13 water, has 
been conducted over a period of 182.5 weeks. One half of the ex- 
periments have been terminated, while one half are still ongoing. 
Solutions that have dripped from UOz specimens have been ana- 
lyzed for all experiments, while the reacted UO. surfaces have 
been examined for only the terminated experiments. A pulse of 
uranium release from the UO> solid, in conjunction with the forma- 
tion of dehydrated schoepite on the surface of the UO., was 
observed during the 39- to 96-week period. Thereafter, the ura- 
nium release decreased and a second set of secondary phases 
was observed. The latter phases incorporate cations from the EJ- 
13 water and include boltwoodite, uranophane, sklodowskite, 
compreignacite, and schoepite. The experiments are being contin- 
ued to monitor for additional changes in solution composition and 
secondary phase formation, and have now reached the 319-week 
period. 9 refs., 17 figs., 25 tabs. 


29937 (ANL/CP-73954) Development and pilot demonstra- 
tion program of a waste minimization plan at Argonne National 
Laboratory. Peters, R.W.; Wentz, C.A.; Thuot, J.R. Argonne Na- 
tional Lab., IL (United States). [1991]. 25p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9105245-2: Purdue industrial waste conference, West 
Lafayette, IN (United States), 14-16 May 1991). Order Number 
DE91017978. Source: OSTI; NTIS; INIS; GPO Dep. 

In response to US Department of Energy directives, Argonne 
National Laboratory (ANL) has developed a waste minimization 
plan aimed at reducing the amount of wastes at this national re- 
search and development laboratory. Activities at ANL are primarily 
research- oriented and as such affect the amount and type of 
source reduction that can be achieved at this facility. The objeciive 
of ANL’s waste minimization program is to cost-effectively reduce 
all types of wastes, including hazardous, mixed, radioactive, and 
nonhazardous wastes. The ANL Waste Minimization Plan uses a 
waste minimization audit as a systematic procedure to determine 
opportunities to reduce or eliminate waste. To facilitate these au- 
dits, a computerized bar-coding procedure is being implemented at 
ANL to track hazardous wastes from where they are generated to 
their ultimate disposal. This paper describes the development of 
the ANL Waste Minimization Plan and a pilot demonstration of the 
how the ANL Plan audited the hazardous waste generated within a 
selected divisions of ANL. It includes quantitative data on the gen- 
eration and disposal of hazardous waste at ANL and describes 
potential ways to minimize hazardous wastes. 2 refs., 5 figs., 8 
tabs. 


29938 (BNL-46312) High flux particle bed reactor systems 
for rapid transmutation of actinides and long lived fission 
products. Todosow, M.; Ludewig, H.; Takahashi, H.; Powell, J. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-911107—11: Winter meeting of 
the American Nuclear Society (ANS), San Francisco, CA (United 
States), 10-15 Nov 1991). Order Number DE91015430. Source: 
OSTI; NTIS; GPO Dep. 

The technology to reprocess nuclear waste has evolved over the 
years through the PUREX/TRUEX/CURE processes to a level 
where partitioning into relatively pure “streams” of Pu, actinides, 
and fission products, respectively, is feasible. If the resulting Pu 
and actinides could then be transmuted into stable (or short-lived) 
isotopes, the remaining waste product would have an ingestion 
toxicity below that of uranium ore after ~300 years. Therefore, 
burning/transmutation of actinides and other long lived fission prod- 
ucts (LLFP) would have a significant beneficial impact on the 
waste disposal problems. An initial assessment of a number of ac- 
tinide/LLFP burner concepts based on the Particle Bed Reactor 
(PBR) will be described. 3 refs., 1 tab. 


29939 (BNL-52293) Polyethylene encapsulatin of nitrate 
salt wastes: Waste form stability, process scale-up, and eco- 
nomics: Technology Status Topical Report. Kalb, P.D.; Heiser, 
J.H. Ill; Colombo, P. Brookhaven National Lab., Upton, NY (United 
States). Jul 1991. 73p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE91017802. Source: OSTI; NTIS; INIS; GPO Dep. 

A polyethylene encapsulation system for treatment of low-level 
radioactive, hazardous, and mixed wastes has been developed at 
Brookhaven National Laboratory. Polyethylene has several advan- 
tages compared with conventional  solidification/stabilization 
materials such as hydraulic cements. Waste can be encapsulated 
with greater efficiency and with better waste form performance than 
is possible with hydraulic cement. The properties of polyethylene 
relevant to its long-term durability in storage and disposal environ- 
ments are reviewed. Response to specific potential failure 
mechanisms including biodegradation, radiation, chemical attack, 
flammability, environmental stress cracking, and photodegradation 
are examined. These data are supported by results from extensive 
waste form performance testing including compressive yield 
strength, water immersion, thermal cycling, leachability of radioac- 
tive and hazardous species, irradiation, biodegradation, and 
flammability. The bench-scale process has been successfully 
tested for application with a number of specific “problem” waste 
streams. Quality assurance and performance testing of the result- 
ing waste form confirmed scale-up feasibility. Use of this system at 
Rocky Flats Plant can result in over 70% fewer drums processed 


ERA Vol. 16, No. 11 63 





05 NUCLEAR FUELS 
0520 Waste Management 


and shipped for disposal, compared with optimal cement formula- 
tions. Based on the current Rocky Flats production of nitrate salt 
per year, polyethylene encapsulation can yield an estimated annual 
savings between $1.5 million and $2.7 million, compared with con- 
ventional hydraulic cement systems. 72 refs., 23 figs., 16 tabs. 


29940 (CEA-CONF—10516) Conditioning of spent ion ex- 
change resins by embedding in compound matrices. Kertesz, 
C.J. CEA Centre d’Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-lez-Durance (France). Direction du Cycle du Combustible. 
1991. 9p. (CONF-910270-: Waste management '91, Tucson, AZ 
(United States), 24-28 Feb 1991). Order Number DE91527431. 
Source: OSTI; NTIS (US Sales Only). 

In ion exchange resin (IER) embedding by the epoxide process, 
the polymerization temperature peak can be a limit, due to the 
damages possibly occurring in the solidified IER form. Two evolu- 
tions of the epoxide process, using compound matrices, are 
presented: - the epoxide sand process, where the embedding ma- 
trix contains, added to an epoxide resin, an inert filler constituted of 
Fontainebleau Sand. The properties of the ternary IER - Epoxide - 
Sand system were studied: results of laboratory experiments and 
those on a full scale campaign are given. - In the second process, 
an epoxide cement compound matrix is used for the IER solidifica- 
tion. Two cements, i.e. blast furnace slag cement or flying ash 
cement, were tested, mixed with an hydrophilic epoxide binder. Ap- 
plied to mixed bed or pure cationic or anionic IER, the formulation, 
gives a high embedding ratio and good qualities to the final prod- 
uct. These results allow to plan further industrial development. 


29941 (CNEA-NT-—26/89) Underground repository for ra- 
dioactive wastes: Evaluation of the physicochemical barriers 
and the study of velocities. Cassibba, R.O. (Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). Dept. de Materi- 
ales). Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Proteccion Radiologica y Seguridad; Uni- 
versidad Nacional de Cuyo, Mendoza (Argentina). Inst. Balseiro. 
1989. 222p. (in Spanish). (REPO-44.). Order Number 
DE91642682. Source: OSTI; NTIS (US Sales Only); INIS. 

In the feasibility study for an underground repository in Ar- 
gentina, the conceptual basis for the final disposal of high activity 
nuclear waste was set, as well as the biosphere isolation, accord- 
ing to the multiple barrier concept or to the engineering barrier 
system. As design limit, the container shall act as an engineering 
barrier, granting the isolation of the radionuclides for approximately 
1000 years. The container for reprocessed and vitrified wastes 
shall have three metallic layers: a stainless steel inner layer, an 
external one of a metal to be selected and a thick intermediate 
lead layer preselected due to its good radiological protection and 
corrosion resistance. Therefore, the study of the lead corrosion be- 
haviour in simulated media of an underground repository becomes 
necessary. Relevant parameters of the repository system such as 
temperature, pressure, water flux, variation in salt concentrations 
and oxidants supply shail be considered. At the same time, a study 
is necessary on the galvanic effect of lead coupled with different 
candidate metals for external layer of the container in the same 
experimental conditions. Also temporal evaluation about the engi- 
neering barrier system efficiency is presented in this thesis. It was 
considered the extrapolated results of corrosion rates and literature 
data about the other engineering barriers. Taking into account that 
corrosion is of a generalized type, the integrity of the lead shall be 
maintained for more than 1000 years and according to temporal 
evaluation, the multiple barrier concept shall retard the radionuclide 
dispersion to the biosphere for a period of time between 10% and 
10° years. (Author). 


29942 (CONF-880839-Ses.1, pp. 9-15) Current status of the 
development of international exemption principles. Kennedy, 
W.E. Jr. (Pacific Northwest Lab., Richland, WA (USA)). EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. DOE Con- 
tract ACO6-76RL01830. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 1: 
Institutional and regulatory issues. 100p. Order Number 
DE89005574. Source: OSTI. 
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For the past several years, the International Atomic Energy 
Agency (IAEA) has been investigating the possibility of exempting 
certain radiation sources and practices from regulatory control. 
Initial efforts were conducted under the general heading of de min- 
imis. Interest in this topic arises from international recognition that 
a_ significant fraction of the wastes from industry, research, 
medicine, and the nuclear fuel cycle are contaminated to such low 
levels that applying regulatory controls may be unwarranted. The 
IAEA evaluation has been conducted by Advisory Groups consider- 
ing two interrelated topics: to establish principles for exemption, 
and to apply the principles to various areas of waste management. 
The IAEA Advisory Groups developed the criteria from modeled 
assessments of the potential radiation exposure pathways and 
scenarios for individuals and population groups following the unre- 
stricted release of radioactive materials. Although the scenarios 
and models used by the IAEA are necessarily generic, consultants 
to the Advisory Groups attempted to identify the most important ra- 
diation exposure pathways based on available literature. This 
approach is intended to provide the basic framework for the nu- 
merical derivation of generic exempt quantities that would be 
conservative in most situations. This paper discusses the current 
status of the IAEA’s efforts on the subject of exemption and 
presents the generic results expressed as overall exemption limits 
for municipal wastes and materials for recycle and reuse. 


29943 (CONF-880839-Ses.1, pp. 16-20) A utility perspec 
tive on BRC. Farrell, B. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 1: 
Institutional and regulatory issues. 100p. Order Number 
DE89005574. Source: OSTI. 

The author is program manager for low-level radioactive waste 
(LLW) for the Utility Nuclear Waste Management Group (UNWMG), 
an activity funded by 45 utilities with nuclear power programs. The 
UNWMG represents the utility industry on high-level and low-level 
radioactive waste issues in legislative, regulatory, and technical 
proceedings, and therefore has a strong interest in the progress of 
below-regulatory-concern (BRC) regulations. The author addresses 
waste disposal volumes prior to discussing recent developments 
and status of BRC regulations. 


29944 (CONF-880839-—Ses.1, pp. 21-29) Considerations in 
the development of EPA’s proposed BRC criteria. Holcomb, 
W.F. (Environmental Protection Agency, Washington, DC (USA)); 
Gruhlke, J.M.; Galpin, F.L. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 1: 
Institutional and regulatory issues. 100p. Order Number 
DE89005574. Source: OSTI. 

To support the concept of criteria for potential below-regulatory- 
concern (BRC) wastes the US Environmental Protection Agency 
(EPA) has developed technical information, cost data, a methodol- 
ogy for analyzing promising candidate waste streams, and a 
rationale for proposing the criteria. Risk assessments to support 
the BRC criteria include an analysis of surrogate radioactive waste 
streams, disposal alternatives, and diverse demographic settings. 
In arriving at a proposed BRC level, EPA carefully weighed and 
considered many factors. Foremost was protection of the public 
and the development of an exposure level with assurance of no 
undue risk. Also considered were other daily risks encountered, 
ability to demonstrate compliance, guidance for similar exemptions 
by other groups, consistency with other regulated risk levels, gen- 
eral population health risks, maximum annual exposures to critical 
population groups, and the costs presently associated with the reg- 
ulation of these wastes. 


29945 


(CONF-880839-Ses.1, pp. 30-33) Status report on 
NRC's current below regulatory concern activities. Dragonette, 
K.S. (Nuclear Regulatory Commission, Washington, DC (USA)). 
EG and G Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. 
From 10. annual Department of Energy (DOE) low-level waste 
management conference; Denver, CO (United States); 30 Aug - 1 





sep 1988. In Proceedings of the tenth annual DOE low-level waste 
management conference. Session 1: Institutional and regulatory is- 
sues. 100p. Order Number DE89005574. Source: OST. 

The concept of below regulatory concern (BRC) is not new to 
the Nuclear Regulatory Commission (NRC) or its predecessor 
agency, the Atomic Energy Commission. The regulations and li- 
censing decisions have involved limited and de facto decisions on 
BRC since the beginning. For example, consumer products con- 
taining radioactive materials have been approved for distribution to 
persons exempt from licensing for some time and procedures for 
survey and release of equipment have traditionally been a part of 
many licensees’ radiation safety programs. However, these actions 
have generally been ad hoc decisions in response to specific 
needs and have not been necessarily consistent. The need to deal 
with this regulatory matter has been receiving attention from both 
Congress and the NRC Commissioners. NRC response has grown 
from addressing specific waste streams, to generic rulemaking for 
wastes, and finally to efforts to develop a broad generic BRC pol- 
icy. Section 10 of the Low-Level Radioactive Waste Policy 
Amendments Act of 1985 addressed NRC actions on specific 
waste streams. In response, NRC issued guidance on rulemaking 
petitions for specific wastes. NRC also issued an advance notice of 
proposed rulemaking indicating consideration of Commission initi- 
ated regulations to address BRC wastes in a generic manner. The 
Commissioners have directed staff to develop an umbrella policy 
for all agency decisions concerning levels of risk or dose that do 
not require government regulation. 


29946 (CONF-880839-—Ses.1, pp. 34-45) Introduction to En- 
virocare of Utah’s low activity radioactive waste disposal site 
located at Clive, Utah. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 1: 
Institutional and regulatory issues. 100p. Order Number 
DE89005574. Source: OSTI. 

Envirocare of Utah was licensed by the state of Utah on Febru- 
ary 2, 1988, to become fully operational to receive low-activity 
radioactive waste at its disposal site near Clive, Utah. This paper 
discusses the organization of the firm, political support, acceptable 
materials, benefits of the operation, site characteristics, construc- 
tion, health physics program, and environmental program. 


29947 (CONF-880839-Ses.1, pp. 81-95) Incentives, com- 
pensation and other magic tricks: Will they help in 
establishing new waste disposal sites?. Visocki, K. (Southeast 
Compact Commission for Low-Level Radioactive Waste Manage- 
ment, Raleigh, NC (USA)). EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 1: 
Institutional and regulatory issues. 100p. Order Number 
DE89005574. Source: OSTI. 

As a Fellow of the European Environmental Fellowship Program 
for US Environmentalists in 1987-88, the author collected case 
studies relating to the siting of controversial facilities in Western 
Europe. The author presents findings with regard to factors which 
may contribute to increased public acceptability in the siting of con- 
troversial facilities. Factors thought to have the most effect include 
sensitivity to cultural differences, the amount of time which is al- 
lowed to pass from the announcement of the siting plans to the 
opening of the facility, credibility of the project staff, sensitivity to 
the needs of politicians, and the use of incentives and compensa- 
tion. Based on this and other recent studies, the author makes 
specific recommendations with regard to personnel selection, maxi- 
mizing the positive effect of incentives and compensation, and 
meeting state and federal milestones. 


29948 (CONF-880839-Ses.1, pp. 1-8) Overview of EPA’s 
environmental standards for the land disposal of LLW and 
NARM waste - 1988. Gruhlke, J.M. (Environmental Protection 
Agency, Washington, DC (USA)); Galpin, F.L.; Holcomb, W.F. EG 
and G Idaho, Inc., idaho Falls, ID (United States). Dec 1988. From 
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10. annual Department of Energy (DOE) low-level waste manage- 
ment conference; Denver, CO (United States): 30 Aug - 1 sep 
1988. In Proceedings of the tenth annual DOE low-level waste 
management conference. Session 1: Institutional and regulatory is- 
sues. 100p. Order Number DE89005574. Source: OSTI. 

The Environmental Protection Agency program to develop pro- 
posed generally applicable environmental standards for land 
disposal of low-level radioactive waste (LLW) and certain naturally 
occurring and accelerator-produced radioactive wastes has been 
completed. The elements of the proposed standards include the 
following: (a) exposure limits for predisposal management and stor- 
age operations, (b) criteria for other regulatory agencies to follow in 
specifying wastes that are below regulatory concern; (c) postdis- 
posal exposure limits, (d) groundwater protection requirements, and 
(e) qualitative implementation requirements. In addition to covering 
those radioactive wastes subject to the Atomic Energy Act, the 
Agency also intends to propose a standard to require the disposal 
of high concentration, naturally occurring and accelerator-produced 
radioactive materials wastes exceeding 2 nCi/g, excluding a few 
consumer items, in regulated LLW disposal facilities. 


29949 (CONF-88083S-Ses.1, pp. 46-60) Regulation of 
higher-activity NARM wastes by EPA. Bandrowski, M.S. (Envi- 
ronmental Protection Agency, Washington, DC (USA)). EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. From 10. 
annual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 1: Institutional and regulatory issues. 100p. 
Order Number DE89005574. Source: OSTI. 

The US Environmental Protection Agency (EPA) is currently de- 
veloping standards for the disposal of low-level radioactive waste 
(LLW). As part of this Standard, EPA is including regulations for the 
disposal of naturally occurring and accelerator-produced radioac- 
tive material (NARM) wastes not covered under the Atomic Energy 
Act (AEA). The regulations will cover only higher-activity NARM 
wastes, defined as NARM waste with specific activity exceeding 
two nanocuries per gram. The proposed regulations will specify 
that NARM wastes exceeding the above limits, except for specific 
exempted items, must be disposed of in regulated radioactive 
waste disposal facilities. The proposed EPA regulations for NARM 
wastes will be discussed, as well as the costs and benefits of the 
regulation, how it will be implemented by EPA, and the rationale for 
covering only higher-activity NARM wastes exceeding two 
nanocuries per gram. 


29950 (CONF-88083S-Ses.1, pp. 61-67) Mixed waste: An 
alternative solution. The utility perspective. Seizert, R.D. EG 
and G Idaho, Inc., Idaho Falis, ID (United States). Dec 1988. From 
10. annual Department of Energy (DOE) low-level waste manage- 
ment conference; Denver, CO (United States); 30 Aug - 1 sep 
1988. In Proceedings of the tenth annual DOE low-level waste 
management conference. Session 1: Institutional and regulatory is- 
sues. 100p. Order Number DE89005574. Source: OSTI. 

The issue of mixed waste is one of significant interest to the util- 
ity industry. The interest is focused on the current regulatory 
scheme of dual regulation. A fundamental concern of the commer- 
cial nuclear utilities resulting from dual regulation is that there are 
currently no facilities in the US to dispose of mixed low-level ra- 
dioactive and hazardous waste. The lack of available sites renders 
mixed waste an orphan, requiring generators of such material to 
store the waste on-site. This in turn causes commercial nuclear 
power plants to be subjected to the full gamut of Environmental 
Protection Agency (EPA) Resource Conservation and Recovery Act 
(RCRA) regulation in addition to the existing Nuclear Regulatory 
Commission (NRC) regulations. Superimposing dual regulatory 
schemes will have impacts which extend far beyond the mere 
management of mixed waste. Certainly the burdens, complexities 
and costs of complying with the overlapping regulatory schemes 
will not have a commensurate increase in protection from the real 
risks being addressed. For these reasons, the commercial nuclear 
utility industry is working toward an alternative solution which will 
protect the public health and the environment from all hazards of 
mixed waste and will minimize the impacts on both the regulators 
and the regulated community. 
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29951 (CONF-880839-Ses.2, pp. 65-74) Performance as- 
sessment of LLW disposal facilities. Rogers, V. (Rogers and 
Associates Engineering Corp., Salt Lake City, UT (USA)). EG and 
G Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. From 10. 
annual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 2: Site performance assessment. 161p. Or- 
der Number DE89005580. Source: OSTI. 

The overall performance of a low-level radioactive waste (LLW) 
disposal facility is determined by the facility design and the site 
environment. Recently, disposal facilities being considered have in- 
cluded engineered barriers such as concrete vaults or modular 
concrete canisters. The role that these engineered barriers play in 
facility performance should be adequately characterized in the per- 
formance assessment. The manner in which engineered barriers 
have been incorporated in performance assessments recently con- 
ducted by Rogers and Associates Engineering Corporation (RAE) 
personnel provides several insights into the method of analyzing 
engineered barriers and overall disposal facility performance. The 
overall performance objective is to minimize the radiation dose po- 
tentially received by members of the public and disposal facility 
workers. Consequently, the end point of the RAE performance as- 
sessments, completed in the last year, is peak annual doses to 
members of the critical population group. 


29952 (CONF-880839-Ses.2, pp. 75-83) Performance as- 
sessment strategy for low-level waste disposal sites. Starmer, 
R.J.; Deering, L.G.; Weber, M.F. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Dec 1988. From 10. annual Department 
of Energy (DOE) low-level waste management conference; Denver, 
CO (United States); 30 Aug - 1 sep 1988. In Proceedings of the 
tenth annual DOE low-level waste management conference. Ses- 
sion 2: Site performance assessment. 161p. Order Number 
DE839005580. Source: OSTI. 

This paper describes US Nuclear Regulatory Commission (NRC) 
staff views on predicting the performance of low-level radioactive 
waste disposal facilities. Under the Atomic Energy Act, as 
amended, and the Low Level Radioactive Waste Policy Act, as 
amended, the NRC and Agreement States license land disposal of 
low-level radioactive waste (LLW) using the requirements in 10 
CFR Part 61 or comparable state requirements. The purpose of 
this paper is to briefly describe regulatory requirements for perfor- 
mance assessment in low-level waste licensing, a strategy for 
performance assessments to support license applications, and 
NFC staff licensing evaluation of performance assessments. NRC's 
current activities in developing a performance assessment method- 
ology will provide an overall systems modeling approach for 
assessing the performance of LLW disposal facilities. NRC staff will 
use the methodology to evaluate performance assessments con- 
ducted by applicants for LLW disposal facilities. The methodology 
will be made available to states and other interested parties. 


29953 (CONF-880839-Ses.2, pp. 84-98) Scenario sensitivity 
analyses performed on the PRESTO-EPA LLW risk assessment 
models. Bandrowski, M.S. (Environmental Protection Agency, 
Washington, DC (USA)). EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 2: 
Site performance assessment. 161p. Order Number DE89005580. 
Source: OSTI. 

The US Environmental Protection Agency (EPA) is currently de- 
veloping standards for the land disposal of low-level radioactive 
waste. As part of the standard development, EPA has performed 
risk assessments using the PRESTO-EPA codes. A program of 
sensitivity analysis was conducted on the PRESTO-EPA codes, 
consisting of single parameter sensitivity analysis and scenario 
sensitivity analysis. The results of the single parameter sensitivity 
analysis were discussed at the 1987 DOE LLW Management 
Conference. Specific scenario sensitivity analyses have been com- 
pleted and evaluated. Scenario assumptions that were analyzed 
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include: site location, disposal method, form of waste, waste vol- 
ume, analysis time horizon, critical radionuclides, use of buffer 
zones, and global health effects. 


29954 (CONF-880839-Ses.2, pp. 1-21) The role of perfor- 
mance assessment in the low-level waste management 
program of the Appalachian Compact. Dornsife, W. (Bureau of 
Radiation Protection, Harrisburg, PA (USA)); Jacobs, D. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. From 10. 
annual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 2: Site performance assessment. 161p. Or- 
der Number DE89005580. Source: OSTI. 

This paper presents Pennsylvania's view of the role of perfor- 
mance assessment in establishing and implementing a program for 
the development of a regional waste disposal site. Performance 
assessment is the set of techniques and procedures used to deter- 
mine whether or not the facility will comply with the performance 
objectives and license requirements. The techniques and proce- 
dures used may range in formality from professional judgment to 
rigorously developed and documented computer codes. Pennsylva- 
nia views performance assessment as having a broad role in the 
decision making process for low-level waste management in all 
phases of the life cycle of a facility. 


29955 (CONF-880839-Ses.2, pp. 52-54) Low-level radioac- 
tive waste site selection and site characterization handbooks. 
Tullis, J.A. (Idaho National Engineering Lab., Idaho Falls (USA)); 
Reyes, B.D. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Dec 1988. From 10. annual Department of Energy (DOE) low-level 
waste management conference; Denver, CO (United States); 30 
Aug - 1 sep 1988. In Proceedings of the tenth annual DOE low- 
level waste management conference. Session 2: Site performance 
assessment. 161p. Order Number DE89005580. Source: OSTI. 
Two resource documents have been developed to provide tech- 
nical assistance to states and compact regions in selecting and 
characterizing sites for disposal of low-level radioactive wastes 
(LLW). The Site Selection Handbook provides basic information on 
the components of a comprehensive site selection program. It also 
serves as the basis for a two-day workshop on site selection. The 
Site Characterization Handbook is a reference document for devel- 
oping and managing a comprehensive site characterization program 
which will support a license application for a LLW disposal facility. 


29956 (CONF-880839-Ses.2, pp. 126-147) Deterministic 
sensitivity and uncertainty analysis tor large-scale computer 
models. Worley, B.A. (Oak Ridge National Lab., TN (USA)); Pin, 
F.G.; Oblow, E.M.; Maerker, R.E.; Horwedel, J.E.; Wright, R.Q. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. DOE 
Contract ACO5-840R21400. From 10. annual Department of En- 
ergy (DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 2: 
Site performance assessment. 161p. Order Number DE89005580. 
Source: OSTI. 

The fields of sensitivity and uncertainty analysis have traditionally 
been dominated by statistical techniques when large-scale model- 
ing codes are being analyzed. These methods are able to estimate 
sensitivities, generate response surfaces, and estimate response 
probability distributions given the input parameter probability distri- 
butions. Because the statistical methods are computationally costly, 
they are usually applied only to problems with relatively small pa- 
rameter sets. Deterministic methods, on the other hand, are very 
efficient and can handle large data sets, but generally require 
simpler models because of the considerable programming effort re- 
quired for their implementation. The first part of this paper reports 
on the development and availability of two systems, GRESS and 
ADGEN, that make use of computer calculus compilers to auto- 
mate the implementation of deterministic sensitivity analysis 
capability into existing computer models. This automation removes 
the traditional limitation of deterministic sensitivity methods. This 
second part of the paper describes a deterministic uncertainty anal- 
ysis method (DUA) that uses derivative information as a basis to 





propagate parameter probability distributions to obtain result proba- 
bility distributions. This paper is applicable to low-level radioactive 
waste disposal system performance assessment. 


29957 (CONF-880839-Ses.3, pp. 1-11) Siting, design, and 
construction of Centre De Stockage De L’Aube. Marque, Y. 
(Agence Nationale pour la Gestion des Dechets Radioactifs, Paris 
(France)); Andre-Jehan, R. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 3: 
Disposal technology and facility development. 105p. Order Num- 
ber DE89005581. Source: OSTI. 

Long-term industrial management of radioactive waste in France 
is carried out by the Agence Nationale pour la Gestion des 
Dechets Radioactifs (ANDRA). ANDRA is in charge with design, 
siting, construction and operation of disposal centers. The solution 
selected in France for the disposal of low- and medium-level, 
short-lived radioactive waste is near-surface disposal in the earth 
using the principle of multiple barriers, in accordance with national 
safety rule and regulations, and based on operating experience 
from the Centre de Stockage de la Manche. Since the Center’s 
start-up in 1969, 350,000 m° of waste have been disposed of. The 
French national program for waste management is running on with 
the construction of a second near surface disposal which is ex- 
pected in operation in 1991. 


29958 (CONF-880839-Ses.3, pp. 29-34) Fate of gaseous tri- 
tium and carbon-14 released from buried low-level radioactive 
waste. Striegl, R.G. (Geological Survey, Denver, CO (USA)). EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. From 
10. annual Department of Energy (DOE) low-level waste manage- 
ment conference; Denver, CO (United States); 30 Aug - 1 sep 
1988. In Proceedings of the tenth annual DOE low-level waste man- 
agement conference. Session 3: Disposal technology and facility 
development. 105p. Order Number DE89005581. Source: OSTI. 

Microbial decomposition, chemical degradation, and volatilization 
of buried low-level radioactive waste results in the release of gases 
containing tritium (*H) and carbon-14 ('4C) to the surrounding envi- 
ronment. Water vapor, carbon dioxide, and methane that contain 
3H or '*C are primary products of microbial decomposition of the 
waste. Depending on the composition of the waste source, chemi- 
cal degradation and volatilization of waste also may result in the 
production of a variety of radioactive gases and organic vapors. 
Movement of the gases in materials that surround waste trenches 
is affected by physical, geochemical, and biological mechanisms 
including sorption, gas-water-mineral reactions, isotopic dilution, 
microbial consumption, and bioaccumulation. These mechanisms 
either may transfer 9H and '4C to solids and infiltrating water or 
may result in the accumulation of the radionuclides in plant or ani- 
mal tissue. Gaseous 9H or '4C that is not transferred to other 
forms is ultimately released to the atmosphere. 


29959 (CONF-880839-Ses.3, pp. 35-39) Defense waste 
management operations at the Nevada Test Site. Williams, R.E. 
(Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA)); Kendall, E.W. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 3: 
Disposal technology and facility development. 105p. Order Num- 
ber DE89005581. Source: OSTI. 

Waste management activities were initiated at the Nevada Test 
Site (NTS) to dispose of low-level wastes (LLW) produced by the 
Department of Energy's (DOE's) weapons testing program. Dis- 
posal activities have expanded from the burial of atmospheric 
weapons testing debris to demonstration facilities for greater-than- 
Class-C (GTCC) waste, transuranic (TRU) waste storage and 
certification, and the development of a mixed waste (MW) facility. 
Site specific operational research projects support technology de- 
velopment required for the various disposal facilities. The annual 
cost of managing the facilities is about $6 million depending on 
waste volumes and types. The paper discusses site selection; 
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establishment of the Radioactive Waste Management Project; op- 
eratio.is with respect to low-level radioactive wastes, transuranic 
waste storage, greater confinement disposal test, and mixed waste 
management facility; and related research activities such as tritium 
migration studies, revegetation studies, and in-situ monitoring of or- 
ganics. 


29960 (CONF-880839-Ses.3, pp. 40-53) Design of engi 
neered sorbent barriers. Jones, E.O. (Pacific Northwest Lab., 
Richland, WA (USA)); Freeman, H.D. EG and G Idaho, Inc., idaho 
Falls, ID (United States). Dec 1988. From 10. annual Department 
of Energy (DOE) low-level waste management conference; Denver, 
CO (United States); 30 Aug - 1 sep 1988. In Proceedings of the 
tenth annual DOE low-level waste management conference. Ses- 
sion 3: Disposal technology and facility development. 105p. Order 
Number DE89005581. Source: OSTI. 

A sorbent barrier uses sorbent material such as activated carbon 
or natural zeolites to prevent the migration of radionuclides from a 
low-level waste site to the aquifer. The sorbent barrier retards the 
movement of radioactive contaminants, thereby providing time for 
the radionuclides to decay. Sorbent barriers can be a simple, 
effective, and inexpensive method for reducing the migration of ra- 
dionuclides to the environment. Designing a sorbent barrier 
consists of using soil and sorbent material properties and site con- 
ditions as input to a model which will determine the necessary 
sorbent barrier thickness to meet contaminant limits. The paper 
covers the following areas: techniques for measuring sorption 
properties of barrier materials and underlying soils, use of a ra- 
dionuclide transport model to determine the required barrier 
thickness and performance under a variety of site conditions, and 
cost estimates for applying the barrier. 


29961 (CONF-880839-Ses.3, pp. 54-68) Leachate move- 
ment through unsaturated sand at a_ low-level 
radioactive-waste disposal site in northwestern Illinois. Mills, 
P.C. (Geological Survey, Urbana, IL (USA)); Devries, M.P. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. From 10. 
annual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 3: Disposal technology and facility develop- 
ment. 105p. Order Number DE89005581. Source: OSTI. 

Movement of radionuclides and volatile organic compounds in 
soil water (leachate) were examined in an unsaturated sand 
deposit immediately underlying trenches at a low-level radioactive- 
waste disposal site near Sheffield, Illinois. Physical and hydraulic 
properties of the 2.0- to 8.0-meter thick sand deposit were defined 
from core samples. Soil-water samples were collected from 16 
gravity lysimeters and 1 vacuum lysimeter from September 1986 
through October 1987. Preliminary results include the following: 
Tritium, halogenated aliphatic hydrocarbons, halogenated aromatic 
hydrocarbons, nonhalogenated aromatic hydrocarbons, and methyl 
esters were detected in the soil water. Gross alpha and gross beta 
concentrations were detected at background levels. Tritium flux 
through the gravity lysimeters ranged from 0.18 to 1.74 microcuries 
per year and totaled 5.14 microcuries per year. In most locations, 
soil-water movement occurred as slow, steady, unsaturated flow; 
more rapid saturated flow occurred along isolated, narrow (less 
than 1 square millimeter), vertical flow paths. The homogeneous 
texture and hydraulic properties of the sand deposit imply that the 
location of flow paths primarily is dependent on the locations of 
water entry into, and flow paths within, the void-rich trenches. The 
timing of water movement through the saturated pathways in the 
sand deposit was influenced, in part, by individual precipitation 
events and seasonal climatic trends. Changes in tritium concentra- 
tion were attributable to changes in soil-water flux and to apparent 
deterioration of waste containers within the trenches. 


29962 (CONF-880839-Ses.3, pp. 82-89) Issues in Canadian 
LLRW management. Charlesworth, D.H. (Atomic Energy of 
Canada Limited, Chalk River, Ontario (Canada)). EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Dec 1988. From 10. annual 
Department of Energy (DOE) low-level waste management confer- 
ence; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
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conference. Session 3: Disposal technology and facility develop- 
ment. 105p. Order Number DE89005581. Source: OSTI. 

Some of the issues which are of concern in Canada are similar 
to those being discussed in the US because Canadian low-level 
radioactive waste (LLRW) production is similar in quantity and char- 
acteristics to that which will be handled by some state compacts. 
This paper gives a Canadian viewpoint of: the choice between 
interim storage and permanent disposal; the importance of consid- 
ering inadvertent intrusion; the role of waste categorization and 
stability; and the concerns in assessing disposal performance. The 
discussion is related to Atomic Energy of Canada Limited’s LLRW 
disposal program, and its approach to resolving these issues. 


29963 (CONF-880839-Ses.3, pp. 93-105) Developments in 
support of low level waste disposal at BNFL’s Drigg Site. John- 
son, L.F. (British Nuclear Fuels PLC, Annan (England)). EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. From 10. 
annual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 3: Disposal technology and facility develop- 
ment. 105p. Order Number DE89005581. Source: OSTI. 

The continued upgrading of low-level waste pretreatment and 
disposal practices related to the United Kingdom Drigg disposal 
site is described, noting the need to take into account operational 
safety, long term post-closure safety, regulatory and public accep- 
tance factors. 


29964 (CONF-880839-Ses.3, pp. 12-28) Evaluation of alter- 
natives to shallow land burial at the radioactive waste 
management complex. Cerven, F. (idaho National Engineering 
Lab., Idaho Falls (USA)). EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 3: 
Disposal technology and facility development. 105p. Order Num- 
ber DE89005581. Source: OSTI. 

Alternative waste disposal technologies were reviewed relative to 
Nuclear Regulatory Commission (NRC) 10 CFR 61 low-level waste 
(LLW) disposal criteria and the emerging DOE 5820.2 Chapter 3 
criteria. The intent of the review was to select a technology which 
woukd meet or improve upon the disposal practices set forth in 
these regulations and orders. The evaluation of the disposal 
technologies yielded a disposal design which incorporates three el- 
ements: an all earth cover, earth vaults for the Class A (1) bottom 
discharge cask inserts, and a concrete vault for the Class B and C 
(2 and 3) bulk waste. 


29965 (CONF-880839-Ses.3, pp. 90-92) Disposal of low- 
level mixed waste in Texas. Alvarado, R.A. (Texas Low-Level 
Radioactive Waste Disposal Authority, Austin (USA)). EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. From 10. 
annual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 3: Disposal technology and facility develop- 
ment. 105p. Order Number DE89005581. Source: OSTI. 

The Texas Low-Level Radioactive Waste Disposal Authority was 
created to provide disposal capacity for all low-level radioactive 
waste generated within the state of Texas. In the opinion of the 
Authority staff this legislative directive as well as the Low-Level Ra- 
dioactive Waste Disposal Act require that the Authority provide 
capacity for the disposal of low-level mixed waste. To accomplish 
this the Authority has met with representatives of the Bureau of 
Radiation Control, the Agreement State agency in Texas, and the 
Texas Water Commission, the Resource Conservation and Recov- 
ery Act-delegated agency for the state of Texas. These meetings 
have served to alert both agency’s to some of the conflicting 
administrative procedures and to obtain guidance regarding an ac- 
ceptable disposal unit design. The Authority used as a starting 
point the conceptual design which was agreed to by the Nuclear 
Regulatory Commission and the US Environmental Protection 
Agency. This paper presents the results of the preliminary design 
effort for a mixed waste disposal unit for the Texas facility. This 
proposed design has not been reviewed by either of the licensing 
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agencies involved and should not be considered as being ap- 
proved by either agency. 


29966 (CONF-880839-Ses.4, pp. 38-55) Saltstone process- 
ing startup at the Savannah River Plant. Wilhite, E.L. (E.1. du 
Pont de Nemours and Co., Aiken, SC (USA)); Langton, C.A.; 
Sturm, H.F.; Hooker, R.L.; Occhipinti, E.S. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Dec 1988. DOE Contract ACO9- 
76SRO00001. From 10. annual Department of Energy (DOE) 
low-level waste management conference; Denver, CO (United 
States); 30 Aug - 1 sep 1988. In Proceedings of the tenth annual 
DOE low-level waste management conference. Session 4: Waste 
treatment minimization. 119p. Order Number DE89005582. 
Source: OSTI. 

High-level nuclear wastes are stored in large underground tanks 
at the Savannah River Plant. Processing of this waste in prepara- 
tion for ultimate disposal will begin in 1988. The waste will be 
processed to separate the high-level radioactive fraction from the 
low-level radioactive fraction. The separation will be made in exist- 
ing waste tanks by a process combining precipitation, adsorption, 
and filtration. The high-level fraction will be vitrified into borosilicate 
glass in the Defense Waste Processing Facility (DWPF) for perma- 
nent disposal in a federal repository. The low-level fraction 
(decontaminated salt solution) will be mixed with a cementitious 
slag-flyash blend. The resulting wasteform, saltstone, will be dis- 
posed of onsite by emplacement in an engineered facility. Waste 
properties, disposal facility details, and wasteform characteristics 
are discussed. In particular, details of saltstone processing, focus- 
ing on experience obtained from facility startup, are presented. 


29967 (CONF-880839-Ses.4, pp. 94-105) Optimizing condi- 
tions for an accelerated leach test. Pietrzak, R.F. (Brookhaven 
National Lab., Upton, NY (USA)); Fuhrmann, M.; Heiser, J.; Franz, 
E.M.; Colombo, P. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Dec 1988. DOE Contract AC02-76CH00016. From 10. an- 
nual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 4: Waste treatment minimization. 119p. Or- 
der Number DE89005582. Source: OSTI. 

An accelerated leach test for low-level radioactive waste forms is 
being developed to provide, in a short time, data that can be 
extrapolated to long time periods. The approach is to provide ex- 
perimental conditions that will accelerate leaching without changing 
the dominant release mechanism. Experimental efforts have fo- 
cused on combining individual factors that have been observed to 
accelerate leaching. These include elevated temperature, 
increased leachant volume, and reduced specimen size. The re- 
sponse of diffusion coefficients to various acceleration factors have 
been evaluated and provide information on experimental parame- 
ters that need to be optimized to increase leach rates. Preliminary 
modeling using a diffusion mechanism (allowing for depletion) of a 
finite cylinder geometry indicates that during early portions of ex- 
periments (daily sampling intervals), leaching is diffusion controlled 
and more rapid than later in the same experiments (weekly or 
greater sampling intervals). For cement waste forms, this reduction 
in rate may be partially controlled by changes in physical structure 
and chemistry (sometimes related to environmental influences such 
as COz), but it is more likely associated with the duration of the 
sampling interval. By using a combination of mathematical model- 
ing and by experimentally investigating various leach rate 
controlling factors, a more complete understanding of leaching pro- 
cesses is being developed. This, in turn, is leading to optimized 
accelerating conditions for a leach test. 


29968 (CONF-880839-Ses.4, pp. 1-8) Charging for waste 
motivates generators to optimize waste control at the source. 
Berry, J.B. (Oak Ridge National Lab., TN (USA)); Homan, F.J. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. DOE 
Contract AC05-840R21400. From 10. annual Department of En- 
ergy (DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 4: 
Waste treatment minimization. 119p. Order Number DE89005582. 
Source: OSTI. 





The Department of Energy (DOE) has recognized the need for 
waste management that incorporates improved waste-handling 
techniques and more stringent regulatory requirements to prevent 
future liabilities such as Supertund sites. DOE-Oak Ridge Opera- 
tions (DOE-ORO) has recognized that an effective waste 
management program focuses on control at the source and that 
the burden for responsible waste management can be placed on 
generators by charging for waste management costs. The principle 
of including the waste management costs in the total cost of the 
product, even when the product is research and development, is 
being implemented at Oak Ridge National Laboratory (ORNL). 
Charging waste management costs to generators creates an incen- 
tive to optimize processes so that less waste is produced, and it 
provides a basis for determining the cost effectiveness of capital 
improvements so that the mature phase of waste management can 
be attained. Improving waste management practices requires a 
long-range commitment and consistent administration. Making this 
commitment and providing adequate funding for proper waste dis- 
posal are most cost-effective measures than the alternative of 
paying for remedial actions after improper disposal. This paper 
summarizes a plan to charge waste generators, the administrative 
structure of the plan, a comparison between the rate structure and 
changes in waste disposal operations, and issues that have sur- 
faced as the plan is implemented. 


29969 (CONF-880839-Ses.4, pp. 19-21) Revision of DOE 
Order 5820.2 Radioactive Waste Management. Albenesius, E.L. 
(Savannah River Lab., Aiken, SC (USA)). EG and G Idaho, Inc., 
laaho Falls, ID (United States). Dec 1988. From 10. annual Depart- 
ment of Energy (DOE) low-level waste management conference; 
Denver, CO (United States); 30 Aug - 1 sep 1988. In Proceedings 
of the tenth annual DOE low-level waste management conference. 
Session 4: Waste treatment minimization. 119p. Order Number 
DE89005582. Source: OSTI. 

The Radioactive Waste Management Order of Department of En- 
ergy (DOE), 5820.2 was radically revised to a more prescriptive 
style with accountable performance objectives. In particular, major 
changes were required in the low-level radioactive waste (LLW) 
Management Chapter. These changes will move the Department 
toward equivalence with Nuclear Regulatory Commission’s 10 CFR 
61 at arid disposal sites and, because of emphasis on groundwater 
protection beyond these requirements for DOE disposal sites in hu- 
mid areas. Formal issue of the Order is expected at the end of 
September 1988. 


29970 (CONF-880839-Ses.5, pp. 1-13) How does one 
develop the right quality assurance program tor waste man- 
agement projects?. Hedges, D. (CER Corp., Las Vegas, NV 
(USA)). EG and G Idaho, Inc., Idaho Falls, ID (United States). Dec 
1988. From 10. annual Department of Energy (DOE) low-level 
waste management conference; Denver, CO (United States); 30 
Aug - 1 sep 1988. In Proceedings of the tenth annual DOE 
low-level waste management conference. Session 5: Waste char- 
acterization and quality assurance. 50p. Order Number 
DE89005583. Source: OSTI. 

The quality assurance requirements in use today for radioactive 
waste facilities, geologic repositories and hazardous waste projects 
were developed initially for the nuclear power plant industry, and 
their intent is being applied to regulations and guidance documents 
to radioactive and hazardous waste programs. The wording of the 
Nuclear Regulatory Commission (NRC) quality assurance (QA) re- 
quirements in Appendix B of 10CFR50, the related guidance 
documents and the industry’s ANSI/ASME NQA-1 were developed 
over a period of several years to address quality assurance for the 
design and construction of the complex and interactive systems to 
produce electrical power using nuclear fuel. Now, those same doc- 
uments are the basis for the quality assurance requirements and 
guidance for waste management facilities and repositories. The in- 
tent of Appendix B of 10CFR50 and NQA-1 can easily be applied 
to waste projects providing one understands and’ uses the intent of 
the requirements. This paper describes the intent of existing QA 
requirements as they apply to radioactive and hazardous waste 
programs. Methods of ensuring that the quality assurance program 
design will be acceptable to DOE and regulatory agencies are illus- 
trated. 
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29971 (CONF-880839-Ses.5, pp. 21-34) An overview of the 
waste characterization program at Chalk River Nuclear Labora- 
tories. Csullog. G.W. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario (Canada)); Hardy, D.G. EG and G Idaho. Inc., Idaho Falls. 
ID (United States). Dec 1988. From 10. annual Department of En- 
ergy (DOE) low-level waste management conference: Denver, CO 
(United States): 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 5: 
Waste characterization and quality assurance. 50p. Order Number 
DE89005583. Source: OSTI. 

In the last five years, Chalk River Nuclear Laboratories (CRNL) 
placed 17,000 m® of wastes into storage (excluding contaminated 
soil and fill). Almost half of the waste was generated off-site. CRNL 
is now developing IRUS, an Intrusion Resistant Underground 
Structure, and the IST, an Improved Sand Trench, to replace stor- 
age with safe, permanent disposal. IRUS will be used to dispose of 
wastes with radiologically hazardous lifetimes between 150 and 
500 years duration and the IST will be used for wastes with 
radiologically hazardous lifetimes of less than 150 years. A com- 
prehensive Waste Characterization Program (WCP) is in place to 
support disposal projects. The WCP is responsible for (1) specify- 
ing the manifests for waste shipments; (2) developing and 
maintaining central databases for waste inventories and analytical 
data; and (3) developing the technologies and procedures to char- 
acterize the radiological and the physical/chemical properties of 
wastes. WCP work is being performed under the umbrella of a 
newly developed waste management quality assurance (QA) pro- 
gram. This paper gives an overview of the WCP with an emphasis 
on the requirements for determining radionuclide inventories in 
wastes, for implementing record-keeping systems and for maintain- 
ing a QA program for disposal operations. 


29972 (CONF-880839-Ses.5, pp. 45-50) Status of DOE in- 
formation network modifications. Fuchs, R. (idaho National 
Engineering Lab., Idaho Falls (USA)). EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Dec 1988. From 10. annual Department 
of Energy (DOE) low-level waste management conference; Denver, 
CO (United States); 30 Aug - 1 sep 1988. In Proceedings of the 
tenth annual DOE low-level waste management conference. Ses- 
sion 5: Waste characterization and quality assurance. 50p. Order 
Number DE89005583. Source: OSTI. 

This paper provides an update on changes that have been made 
or are taking place to the Department of Energy's (DOE) National 
Information Network. Areas of focus are as follows: data acquisi- 
tion from commercial disposal site operators, specifically, the 
information delivery system called Manifest Information Manage- 
ment System; improved access methods to DOE Information 
Network; progress on personal computer interfaces, and availability 
of end user support. 


29973 (CONF-880839-Ses.5, pp. 18-20) Veritying generator 
waste certification: NTS waste characterization QA require- 
ments. Williams, R.E. (Reynolds Electrical and Engineering Co. 
Inc., Las Vegas, NV (USA)); Brich, R.F. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Dec 1988. From 10. annual Depart- 
ment of Energy (DOE) low-level waste management conference; 
Denver, CO (United States); 30 Aug - 1 sep 1988. In Proceedings 
of the tenth annual DOE low-level waste management conference. 
Session 5: Waste characterization and quality assurance. 50p. Or- 
der Number DE89005583. Source: OSTI. 

Waste management activities managed by the US Department of 
Energy (DOE) at the Nevada Test Site (NTS) include the disposal 
of low-level wastes (LLW) and mixed waste (MW), waste which is 
both radioactive and hazardous. A majority of the packaged LLW is 
received from offsite DOE generators. Interim status for receipt of 
MW at the NTS Area 5 Radioactive Waste Management Site 
(RWMS) was received from the state of Nevada in 1987. The 
RWMS Mixed Waste Management Facility (MWMF) is expected to 
be operational in 1988 for approved DOE MW generators. The 
Nevada Test Site Defense Waste Acceptance Criteria and Certifi- 
cation Requirements (NVO-185, Revision 5) delineates waste 
acceptance criteria for waste disposal at the NTS. Regulation of 
the hazardous component of mixed waste requires the implementa- 
tion of US Environmental Protection Agency (EPA) requirements 
pursuant to the Resource Conservation and Recovery Act (RCRA). 
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Waste generators must implement a waste certification program to 
provide assurance that the disposal site waste acceptance criteria 
are met. The DOE/Nevada Operations Office (NV) developed guid- 
ance for generator waste certification program plans. Periodic 
technical audits are conducted by DOE/NV to assess performance 
of the waste certification programs. The audit scope is patterned 
from the waste certification program plan guidance as it integrates 
and provides a common format for the applicable criteria. The 
criteria focus on items and activities critical to processing, charac- 
terizing, packaging. certifying. and shipping waste. 


29974 (CONF-880839-Ses.6, pp. 33-44) Cover technology 
demonstration for low-level radioactive sites. Barnes, F.J. (Los 
Alamos National Lab.. NM (USA)); Warren, J.L. EG and G Idaho, 
Inc., Idaho Falls. 1D (United States). Dec 1988. From 10. annual 
Department of Energy (DOE) low-level waste management confer- 
ence; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 6: Closure and decommissioning. 99p. Order 
Number DE89005584. Source: OSTI. 

The pertormance of a shallow land burial site in isolating low-level 
radioactive and mixed waste is strongly influenced by the behavior 
of the precipitation falling on the site. Predicting the long-term 
integrity of a cover design requires a knowledge of the water bal- 
ance dynamics, and the use of predictive models. The multiplicity 
of factors operating on a site in the years post-closure (precipita- 
tion intensity and duration, soil conditions, vegetation seasonality 
and variability) have made it extremely difficult to predict the effects 
of natural precipitation with accuracy. Preliminary results are pre- 
sented on a three-year field demonstration at Los Alamos National 
Laboratory to evaluate the influence of different waste trench cap 
designs on water balance under natural precipitation. Erosion plots 
having two different vegetative covers (shrubs and grasses) and 
with either gravel-mulched or unmulched soil surface treatments 
have been established on three different soil profiles on an inactive 
waste site. Total runoff and soil loss from each plot are measured 
biweekly while plant canopy cover is measured seasonally. Prelimi- 
nary results from the first year show that the application of a gravel 
mulch reduced runoff by 73 to 90%. Total soil loss was reduced by 
83 to 93% by the mulch treatment. On unmulched plots, grass 
cover reduced both runoff and soil loss by about 50% compared to 
the shrub plots. Soil moisture reduction during the growing season 
was more pronounced on the shrub plots. This indicates that a 
more complex vegetative cover provides greater soil moisture stor- 
age capacity for winter precipitation than the usual grass cover. 


29975 (CONF-880839-Ses.6, pp. 72-88) Performance moni- 
toring of an improved disposal trench in a humid environment 
in a fractured geology. Mills, D. (Kentucky Dept. for Environmen- 
tal Protection, Frankfort (USA)); Razor, J. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Dec 1988. From 10. annual Depart- 
ment of Energy (DOE) low-level waste management conference; 
Denver, CO (United States); 30 Aug - 1 sep 1988. In Proceedings 
of the tenth annual DOE low-level waste management conference. 
Session 6: Closure and decommissioning. 99p. Order Number 
DE89005584. Source: OSTI. 

An engineering evaluation of an improved disposal trench at the 
Maxey Flats Waste Disposal Site is being conducted in order to 
demonstrate the feasibility of a burial trench suitable for use at a 
site in a humid environment and underlain by complex and 
fractured geologic media. This demonstration is one of several pro- 
posed final site stabilization alternatives which will have to be 
evaluated prior to final site closure. Due to requirements in the 
Central Midwest Compact Commission, no waste generated as a 
result of the site closure may be disposed in the Commission's dis- 
posal site. Hence, the waste will be disposed on-site. The 
demonstration trench was constructed and filled with waste during 
the fall of 1985 with final trench capping beina completed in July 
1986. Since that time the trench has been evaluated utilizing trench 
settlement monument elevations, leachate production measure- 
ments, leachate radionuclide analysis, chemical tracer analysis and 
trench water balance. Measurements performed to date indicated 
that the trench lower infiltration barrier has a permeability of about 
1E-7 cm/sec. Water balance measurements indicated that less 
than one percent of the total rainfall crossed the trench capillary 
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barrier. No settlement of the trench cap has been observed. No liq- 
uid has appeared in the leachate collection and monitoring sumps. 


29976 (CONF-88083S9-Ses.6. pp. 96-99) Environmental 
monitoring guidance for DOE Order 5820.2A, Chapter 3. Do- 
lenc, M.R. (Idaho National Engineering Lab., Idaho Falls (USA)). 
EG and G ldaho, Inc.. Idaho Falls, ID (United States). Dec 1988. 
From 10. annual Department of Energy (DOE) low-level waste 
management conference: Denver, CO (United States); 30 Aug - 1 
sep 1988. In Proceedings of the tenth annual DOE low-level waste 
management conference. Session 6: Closure and decommission- 
ing. 99p. Order Number DE89005584. Source: OSTI. 

The Defense Low-Level Waste Management Program (DLL- 
WMP) is preparing guidance to support the requirements outlined 
in DOE Order 5820.2A, Chapter 3, Management of Low-Level 
Waste. One of these documents is the Environmental Monitoring 
Guidance. Environmental monitoring is required for all operational 
and nonoperational treatment, storage, and disposal facilities to en- 
sure that the facility conforms to all appropriate DOE orders. An 
adequate environmental monitoring program must be designed to 
measure key parameters that may affect both short- and long-term 
site performance. These parameters include measuring both chem- 
ical and radiological releases in surface soil, air, surface water, 
flora, fauna, and subsurface soil and groundwater, both in the satu- 
rated and unsaturated zones. The monitoring program must be 
capable of detecting performance trends in sufficient time to allow 
corrective action before the facility exceeds performance objec- 
tives. The program should also provide the data input necessary to 
evaluate the performance assessment of the facility. This paper 
outlines the approach being planned to accomplish these tasks. 


29977 (CONF-8910192-, pp. 58-65) Cost-benefit assess- 
ment of the seismic design of the Tuff repository waste 
handling facilities. Subramanian, C.V. (Sandia National Labs., 
Livermore, CA (USA)). Lawrence Livermore National Lab., CA 
(United States). [1989]. DOE Contract AC04-76DP00789. From 2. 
DOE natural phenomena hazards mitigation conference; Knoxville, 
TN (United States); 3-5 Oct 1989. In Second DOE natural phenom- 
ena hazards mitigation conference. 436p. Order Number 
DE90006928. Source: NTIS, PC A19/MF A01. 

This paper summarizes a cost-benefit assessment of the seismic 
design of the waste-handling facilities associated with the prospec- 
tive high-level waste repository at Yucca Mountain, Nevada. It 
provides a very brief description of the methodology used and the 
costs and benefits of varying design levels for vibratory ground mo- 
tions and surface fault displacements for structures, components, 
and equipment that are important to safety in the waste-handling 
facilities. 


29978 (CONF-8910192-, pp. 122-128) Design of buried con- 
crete encasements. Drake, R.M. (Fluor Daniel, Inc., Irvine, CA 
(USA)). Lawrence Livermore National Lab., CA (United States). 
[1989]. From 2. DOE natural phenomena hazards mitigation con- 
ference; Knoxville, TN (United States); 3-5 Oct 1989. In Second 
DOE natural phenomena hazards mitigation conference. 436p. Or- 
der Number DE90006928. Source: NTIS, PC A19/MF A01. 

The operation of many Department of Energy (DOE) sites re- 
quires the transfer of radioactive liquid products from one location 
to another. DOE Order 6430.1A requires that the transfer pipelines 
be designed and constructed so that any leakage can be detected 
and contained before it reaches the environment. One design op- 
tion often considered to meet this requirement is to place the 
pipeline in a stainless steel-lined, buried concrete encasement. 
This provides the engineer with the design challenge to integrate 
standard structural design principles with unique DOE require- 
ments. The complete design of a buried concrete encasement 
must consider seismic effects, leak detection, leak confinement, 
radiation shielding, thermal effects, pipe supports, and con- 
structability. This paper contains a brief discussion of each of these 
design considerations, based on experience gained during the 
design of concrete encasements for the Process Facilities Modifi- 
cations (PFM) project at Hanford. 


29979 (CONF-8910192-, pp. 414-418) Probabilistic risk as- 
sessment of earthquakes at the Rocky Flats Plant and 





subsequent upgrade to reduce risk. Day, S.A. (Rockwell Interna- 
tional, Golden, CO (USA)). Lawrence Livermore National Lab., CA 
(United States). [1989]. From 2. DOE natural phenomena hazards 
mitigation conference; Knoxville, TN (United States); 3-5 Oct 1989. 
In Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 
An analysis to determine the risk associated with earthquakes at 
the Rocky Flats Plant was performed. Seismic analyses and struc- 
tural evaluations were used to postulate building and equipment 
damage and radiological releases to the environment from various 
magnitudes of earthquakes. Dispersion modeling and dose assess- 
ment to the public were then calculated. The frequency of 
occurrence of various magnitudes of earthquakes were determined 
from the Department of Energy natural Phenomena Hazards Mod- 
eling Project. Risk to the public was probabilistically assessed for 
each magnitude of earthquake and for overall seismic risk. Based 
on the results of this Probabilistic Risk Assessment and a cost/ 
benefit analysis, seismic upgrades are being implemented for sev- 
eral plutonium-handling facilities for the purpose of risk reduction. 


29980 (CONF-9104135— III.A.3.1-II1A.3.15) The 90s - The 
decade of the environment meeting the training challenge. 
Worley, T. Oak Ridge National Lab., TN (United States). Apr 1991. 
From 9. symposium on the training of nuclear facility personnel; 
Denver, CO (United States); 14-18 Apr 1991. In Proceedings of the 
ninth symposium on the training of nuclear facility personel. 623p. 
Order Number DE91010496. Source: OSTI; NTIS; INIS. 

The decade of the 90s is the Decade of the Environment—you 
see it on TV, in papers, magazines... everywhere. Protection of the 
environment and compliance with new and ever-changing regula- 
tions are a must for companies to be successful. Like all other 
industries, utilities must meet this challenge head on. The nuclear 
industry has always been aware of the need for training on nuclear 
issues such as handling nuclear materials and wastes and re- 
sponding to nuclear emergencies; but to meet the challenges of 
tomorrow, we must now provide quality training on environmental 
regulations. This paper outlines the process Duke Power is using 
to meet the challenge of providing consistent, accurate, relevant 


training on EPA, OSHA, and DOT regulations. Training programs 
discussed in this paper include: general employee environmental 
overview training; RCRA specific training topics; OSHA emergency 
response team training; and department of transportation training. 


29981 (CONF-911107—26) Application of a structured light 
source for surface mapping in the Fernald K-65 silos. Burks, 
B.L. (Oak Ridge National Lab., TN (United States)); DePiero, F.W.; 
Dinkins, M.A.; Rowe, J.C.; Selleck, C.B.; Jacoboski, D.L. Oak 
Ridge National Lab., TN (United States); Sandia National Labs., Al- 
buquerque, NM (United States); Westinghouse Materials Co. of 
Ohio, Cincinnati, OH (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Winter meeting of the American Nuclear Society 
(ANS); San Francisco, CA (United States); 10-15 Nov 1991. Order 
Number DE91016769. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. FEED MATERIALS PRODUCTION CEN- 
TER/remedial action; FEED MATERIALS PRODUCTION CENTER/ 
radioactive waste processing; BENTONITE/surfaces; SURFACES/ 
conformal mapping; RADON; BENTONITE; SURFACES; ENCAP- 
SULATION; SURFACE PROPERTIES; LIGHT SOURCES; 
MEASURING METHODS; ROBOTS; CAMERAS 


29982 (DOE/AL/31950-T4) Waste Isolation Pilot Plant 
(WIPP) five-year Site Specific Plan. Westinghouse Electric Corp., 
Carlsbad, NM (United States). Waste Isolation Div. Sep 1991. 65p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE91017781. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP), located 26 miles east of 
Carlsbad, New Mexico, is a research and development facility 
vested with the vital mission of demonstrating the safe disposal of 
radioactive transuranic (TRU) wastes resulting from our nation’s 
defense activities and programs. It is the only facility in the United 
States specifically designed and constructed for the long-term stor- 
age of transuranic wastes. Since the inception of the WIPP project, 
work has continued to prepare the facility to receive TRU waste. A 
multitude of studies have been and continue to be conducted to 
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demonstrate the safety of the WIPP facility in accordance with fed- 
eral and state laws, state agreements, DOE Orders, etc. This Site 
Specific Plan outlines the implementation of activities at the WIPP 
project. 12 figs. 


29983 (DOE/EM-0013P) Environmental Restoration and 
Waste Management (EM) program: An introduction. USDOE 
Office of Environmental Restoration and Waste Management, 
Washington, DC (United States). Jun 1991. 94p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE91018290. Source: OSTI; NTIS; INIS; GPO Dep. 

This booklet introduces the reader to the mission and functions of 
a major unit within the US Department of Energy (DOE): the Office 
of Environmental Restoration and Waste Management (EM). The 
Secretary of Energy established EM in November 198, implement- 
ing the first step in fulfilling the central purpose of DOE's annually 
updated Environmental Restoration and Waste Management Five- 
Year Plan (FYP). The first FYP had been developed three months 
earlier. The contents of this booklet, and their arrangement, reflect 
(and will, it is hoped, serve as a kind of appetizer for) the annual 
update of the Five-Year Plan. The Five-Year Pian supports DOE's 
strategy for meeting its 30-year compliance and cleanup goal. This 
Strategy involves: (1) focusing DOE's activities on eliminating or re- 
ducing known or recognized potential risks to workers, the public, 
and the environment; (2) containing or isolating, removing, or 
detoxifying onsite and offsite contamination; and (3) developing 
technology to achieve DOE's environmental goals. 101 reis. 


29984 (DOE/EM/48063-—1-Rev.) Quality Assurance Program 
Plan for the Waste Isolation Pilot Plant Experimental-Waste 
Characterization Program: Revision 1. USDOE Office of Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Waste Operations; BDM international, 
Inc., Germantown, MD (United States). 15 Jul 1991. 225p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC01-90DP48063. Order Number DE91016875. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Quality Assurance Program Plan (QAPP) identifies the qual- 
ity of data necessary to meet the specific objectives associated 
with the Department of Energy (DOE) Waste Isolation Pilot Plant 
(WIPP) Experimental-Waste Characterization Program (the Pro- 
gram). This experimental-waste characterization program is only 
one part of the WIPP Test Phase, both in the short- and long-term, 
to quantify and evaluate the characteristics and behavior of 
transuranic (TRU) wastes in the repository environment. Other 
parts include the bin-scale and alcove tests, drum-scale tests, and 
laboratory experiments. In simplified terms, the purpose of the Pro- 
gram is to provide chemical, physical, and radiochemical data 
describing the characteristics of the wastes that will be emplaced 
in the WIPP, while the remaining WIPP Test Phase is directed at 
examining the behavior of these wastes in the repository environ- 
ment. 50 refs., 35 figs., 33 tabs. 


29985 (DOE/ET/47927-T3) Solution of naturally-occurring 
glasses in the geological environment: Final technical report. 
Glass, B.P. Delaware Univ., Newark, DE (United States). Dept. of 
Geology. Dec 1982. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al09-80ET47927. Order Number 
DE91016410. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of a study to investigate the feasibility of putting nuclear 
wastes in glass containers and burying them on land or dumping 
them in the ocean, we have made a study of the amount of solu- 
tion experienced by naturally occurring glasses from two land sites 
and thirty-four deep-sea sites. The glasses used in this study are 
microtektites from three strewn fields (Australasian, Ivory Coast, 
and North American) and from the Zhamanshin impact crater in 
southern Siberia. The microtektites range in age from 0.7 to 35 
m.y. and they have a wide range in composition. Although several 
criteria for determining the amount of solution were considered, 
most of the conclusions are based on two criteria: (1) width of 
cracks, and (2) elevation of silica-rich inclusions above the adja- 
cent microtektite surface. The amount of solution was determined 
for about 170 microtektites; and measured amounts of solution 
range from 0.2 to at least 28 um, but most are less than 5 um. 
There appears to be no systematic relationship between age and 
amount of solution. 21 refs., 7 tabs. 
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29986 (DOE/ET/47927-T3-Add.) Solution of naturally- 
occurring glasses in the geological environment: Addendum 
to final technical report. Glass, B.P. Delaware Univ., Newark, DE 
(United States). Dept. of Geology. Apr 1983. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al09- 
80ET47927. Order Number DE91016411. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is an addendum to the study of the amount of solution ex- 
perienced by naturally occurring glasses from two land sites and 
thirty-four deep-sea sites. The glasses used in this study are mi- 
crotektites from three strewn fields and from the zhananshin impact 
crater in southern Siberia. The microtektites range in age from 0.7 
to 35 m.y. and they have a wide range in composition. These new 
data do not contradict any of the conclusions of the original report 
and are generally consistent with those conclusions. 15 figs., 2 
tabs. 


29987 (DOE/ET/47927—-T6) Leaching behavior of microtek- 
tite glass compositions in sea water and the effect of 
precipitation on glass leaching: Technical report, Jauary 1, 
1986—March 31, 1987. National Aeronautics and Space Adminis- 
tration, Greenbelt, MD (United States). Goddard Space Flight 
Center. [1991]. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al09-80ET47927. Order Number 
DE91016413. Source: OSTI; NTIS; INIS; GPO Dep. 

In the present study it was attempted to account for the slow 
corrosion rates of microtektite glass in nature by comparing the 
leach rates of synthetic microtektite glass samples in deionized wa- 
ter and in sea-water, respectively. In order to obtain systematic 
data about leachant composition effects, leach tests were also car- 
ried out with synthetic leachant compositions enriched with respect 
to silica or depleted with respect to certain major components of 
sea-water (Mg, Ca). 47 refs., 1 fig., 5 tabs. 


29988 (DOE-HMIP-RR-90-086) Gas generation in deep ra- 
dioactive waste repositories: a review of processes, controls 
and models. Jones, M.A. (Atkins (W.S.) and Partners, Epsom 


(UK)). Department of the Environment, London (United Kingdom). 
Her Majesty's Inspectorate of Pollution. Oct 1990. 213p. Contract 
PECD-7/9/509;M1426.040. Order Number DE91646141. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Gas generation within radioactive waste repositories may pro- 


duce two general problems: (1) breaching of engineered and 
natural barriers due to high gas pressures; (2) enhanced radiologi- 
cal risk due to reduced groundwater travel times and/or greater 
aqueous or gaseous activities reaching the biosphere. As a result 
of these concerns, HMIP must be aware of the current status of 
relevant research, together with any associated deficiencies. This 
report addresses the current status of published research on near- 
field gas generation from worldwide sources and documents the 
important gas generating processes, the factors controlling them 
and models available to simulate them. In the absence of suitable 
models, outline technical specifications for corrosion and microbial 
degradation gas generation models are defined and the deficien- 
cies in the current understanding of gas generation are highlighted; 
a conceptual research programme to correct these deficiencies is 
presented. (author). 


29989 (DOE-HMIP-RR-91.009) Research on swelling clays 
and bitumen as sealing materials for radioactive waste reposi- 
tories. Allison, J.A. (Bullen and Partners (UK)); Wilson, J.; Mawditt, 
J.M.; Hurt, J.C. Department of the Environment, London (United 
Kingdom). Her Majesty's Inspectorate of Pollution. Oct 1990. 134p. 
Contract PECD-7/9/420. Order Number DE91646142. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report describes a programme of research to investigate the 
performance of composite seals comprising juxtaposed blocks of 
highly compacted bentonite clay and bitumen. It is shown that in- 
teraction of the materials can promote a self-sealing mechanism 
which prevents weather penetration, even when defects are 
present in the bitumen layer. Factors affecting seal performance 
are examined by means of laboratory experiments, and implica- 
tions for the design of repository backfilling and sealing systems 
are discussed. It is concluded that design principles and material 
specifications should be further developed on the basis of large 
scale experiments. (author). 
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29990 (DOE/JIO-025) Comprehensive implementation plan 
tor the DOE defense buried TRU- contaminated waste pro- 
gram. Everette, S.E.; Detamore, J.A.; Raudenbush, M.H.; Thieme, 
R.E. USDOE Joint Integration Office, Albuquerque, NM (United 
States). Feb 1988. 444p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE91018488. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In 1970, the US Atomic Energy Commission established a 
“transuranic” (TRU) waste classification. Waste disposed of prior to 
the decision to retrievably store the waste and which may contain 
TRU contamination is referred to as “buried transuranic- 
contaminated waste” (BTW). The DOE reference plan for BTW, 
stated in the Defense Waste Management Plan, is to monitor it, to 
take such remedial actions as may be necessary, and to re- 
evaluate its safety as necessary or in about 10-year periods. 
Responsibility for management of radioactive waste and byprod- 
ucts generated by DOE belongs to the Secretary of Energy. 
Regulatory contro! for these sites containing mixed waste is exer- 
cised by both DOE (radionuclides) and EPA (hazardous 
constituents). Each DOE Operations Office is responsible for devel- 
oping and implementing plans for long-term management of its 
radioactive and hazardous waste sites. This comprehensive plan 
includes site-by-site long-range plans, site characteristics, site 
costs, and schedules at each site. 13 figs., 15 tabs. 


29991 (DOE/OR/21548-197, pp. 245-275) Permeability of 
the multilayer overburden system at the Weldon Spring site. 
Bognar, J.L. (Jacobs Engineering Group, Inc., Weldon Spring, MO 
(USA)). MK-Ferguson Co., Weldon Spring, MO (United States); Ja- 
cobs Engineering Group, Inc., St. Charles, MO (United States). 
1991. (CONF-9102125-: Weldon Spring Site Remedial Action 
Project (WSSRAP) geosciences workshop, O'Fallon, MO (United 
States), 21 Feb 1991). In Proceedings of the geosciences work- 
shop. Weldon Spring Site Remedial Action Project. 245p. Order 
Number DE91015736. Source: OSTI; NTIS. 

Ample geologic and geotechnical data and very conservative as- 
sumptions were brought together to construct a conceptual model 
of the overburden at the Weldon Spring site disposal facility study 
area. Using this methodology, calculations to determine permeabil- 
ity of this model indicate that the naturally occurring materials are 
sufficiently impermeable to surpass minimum state standards for 
locating a disposal facility. 


29992 (DOE/OR/21548—197, pp. 277-295) Collapse potential 
evaluation of the defined study area at the Weldon Spring 
chemical plant site, Weldon Spring, Missouri. Garstang, M. 
(Missouri Dept. of Natural Resources, Rolla (USA)). MK-Ferguson 
Co., Weldon Spring, MO (United States); Jacobs Engineering 
Group, Inc., St. Charles, MO (United States). 1991. (CONF- 
9102125—: Weldon Spring Site Remedial Action Project (WSSRAP) 
geosciences workshop, O'Fallon, MO (United States), 21 Feb 
1991). In Proceedings of the geosciences workshop. Weldon 
Spring Site Remedial Action Project. 245p. Order Number 
DE91015736. Source: OST]; NTIS. 

Because Missouri regulations prohibit construction of hazardous 
waste landfills in areas that are prone to catastrophic collapse, and 
significant collapse potential would eliminate the proposed Weldon 
Spring on-site disposal area from further consideration, the DGLS 
evaluated that portion of the site. In evaluating proposed waste dis- 
posal sites, the primary concern is for collapse or failure of the 
ground surface beneath the facility. Such a failure could allow con- 
taminants to leak into the subsurface. The DGLS evaluates surface 
hydrology, subsurface hydrology, predominant characteristics of the 
uppermost soil and rock, and the proximity of sinkholes or caves to 
proposed disposal site. At the Weldon Spring site, the DGLS 
helped gather data and oversee DOE exploratory drilling and pit 
exploration. The most important factor evaluated was the presence 
or absence of voids in the soil and the bedrock. Voids were few 
and small; 90% of the void space was within the upper 10 ft of 
bedrock; and no void space was encountered in the overburden or 
soil material. No open subsurface networks, which could contribute 
to collapse, have been identified. All the drainages in the area of 
the chemical plant site area are classified as gaining. Dye trace 
tests suggest that voids are isolated. The nearest caves are about 
five miles from the study area. The nearest sinkhole is about one 





mile away. The State of Missouri has concluded that significant po- 
tential for catastrophic collapse does not exist in the currently 
defined 100-acre study area. 


29993 (DOE/OR/21548-197, pp. 297-307) Possible seismic 
effects at the Weldon Spring site. Mitchell, B.J. (Saint Louis 
Univ., MO (USA)). MK-Ferguson Co., Weldon Spring, MO (United 
States); Jacobs Engineering Group, Inc., St. Charles, MO (United 
States). 1991. (CONF-9102125-: Weldon Spring Site Remedial 
Action Project (WSSRAP) geosciences workshop, O'Fallon, MO 
(United States), 21 Feb 1991). In Proceedings of the geosciences 
workshop. Weldon Spring Site Remedial Action Project. 245p. Or- 
der Number DE91015736. Source: OSTI; NTIS. 

Minor earthquake activity occurs throughout the central US. 
Much greater activity can, however, occur in seismogenic zones 
associated with tectonic features such as rifts, uplifts, basins, and 
former plate boundaries. The eleven zones in the central US are 
defined on the basis of the locations of m, +4.5 earthquakes. 
Among these, the Ozark uplift and the New Madrid fault are of in- 
terest because they could generate damaging ground motion at the 
Weldon Spring site. Activity in the New Madrid seismic zone domi- 
nates the earthquake history of the central US. In the winter of 
1811-1812, three of the largest earthquakes ever recognized in 
North America occurred in the New Madrid seismic zone. Horizon- 
tal ground accelerations expected at Weldon Spring for an m, 7.3 
earthquake (M, = 8.6) in the New Madrid region are about 0.12 g 
at a distance of 220 km (132 mi), but could be larger if the earth- 
quake were to occur north of the line of present-day seismicity. 
Accelerations produced by an earthquake of m, 5.0 are expected 
to be less than 0.1 g, but could go as high as 0.28 g if an m, 6.0 
earthquake were to occur at a distance of 20 km (12 mi). 


29994 (DOE/OR/21548-197, pp. 309-329) Seismic stability 


analysis of disposal cells on the Uranium Mill Tailings Reme- 
dial Action Project. Caldwell, J.A. (Jacobs Engineering Group, 
Inc., Albuquerque, NM (USA)); Phyfe, L.M. MK-Ferguson Co., Wel- 


don Spring, MO (United States); Jacobs Engineering Group, Inc., 
St. Charles, MO (United States). 1991. (CONF-9102125—: Weldon 
Spring Site Remedial Action Project (WSSRAP) geosciences work- 
shop, O'Fallon, MO (United States), 21 Feb 1991). In Proceedings 
of the geosciences workshop. Weldon Spring Site Remedial Action 
Project. 245p. Order Number DE91015736. Source: OSTI; NTIS. 
The US Department of Energy is remediating 24 inactive ura- 
nium mill tailings piles in 10 states. The disposal cells are designed 
to remain stable during a maximum credible earthquake. To do 
this, the stability of foundation soils is evaluated by comparing the 
density and strength of the soils with earthquake induced forces. 
The seismic stability of the disposal cell perimeter embankments is 
assessed using either pseudo-static or full dynamic analysis. 


29995 (DOE/RL-90-39-Vol.1) Double-shell tank system dan- 
gerous waste permit application: Volume 1. USDOE Richland 
Operations Office, WA (United States). Jun 1991. 903p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE91017630. Source: OSTI; NTIS; INIS; GPO Dep. 

This Double-Shell Tank System Dangerous Waste Permit Appli- 
cation should be read in conjunction with the 242-A Evaporator 
Dangerous Waste Permit Application and the Liquid Effluent Reten- 
tion Facility Dangerous Waste Permit Application, also submitted 
on June 28, 1991. Information contained in the Double-Shell Tank 
System permit application is referenced in the other two permit ap- 
plications. The Double-Shell Tank System stores and treats mixed 
waste received from a variety of sources on the Hanford Site. The 
242-A Evaporator treats liquid mixed waste received from the 
double-shell tanks. The 242-A Evaporator retums a mixed-waste 
slurry to the double-shell tanks and generates the dilute mixed- 
waste stream stored in the Liquid Effluent Retention Facility. This 
report contains information on the following topics: Facility Descrip- 
tion and General Provisions; Waste Characteristics; Process 
Information; Groundwater Monitoring; Procedures to Prevent Haz- 
ards; Contingency Plan; Personnel Training; Exposure Information 
Report; Waste Minimization Plan; Closure and Postclosure Re- 
quirements; Reporting and Recordkeeping; other Relevant Laws; 
and Certification. 150 refs., 141 figs., 118 tabs. 
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29996 (DOE/RL—90-39-Vol.2) Double-shell tank system dan- 
gerous waste permit application: Volume 2. USDOE Richland 
Operations Office, WA (United States). Jun 1991. 930p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE91017631. Source: OSTI; NTIS; INIS; GPO Dep. 

This report consists of the appendices to the permit application 
of the Hanford Reservation double-shell tank system. Information is 
presented on the following topics: Hanford site maps; plutonium 
finishing plant waste analysis; B plant waste analysis; double-shell 
tank analysis; double-shell tank waste analysis plan; drawings list; 
double-shell tank summary; pipe codes summary; vendor informa- 
tion — protective coatings; integrity assessment plan for 241-AW 
tank farm and designated ancillary equipment; prediction equations 
for corrosion rates of A-537 and A-516 steel in double-shell slurry, 
future purex, and Hanford facilities wastes; safety improvement 
plan — hydrogen in waste tanks; double-shell tank farm inspection 
plan; Westinghouse Hanford company building emergency plan — 
200 area tank farms; training course descriptions; exposure infor- 
mation report checklist; zoning and land use map for Benton 
county; aerial photographs; and description of the tank farm waste 
management plan. 


29997 (DOE/RL—90-42-Vol.1) 242-A evaporator dangerous 
waste permit application: Volume 1. USDOE Richland Opera- 
tions Office, WA (United States). 28 Jun 1991. 1148p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE91017433. Source: OSTI; NTIS; INIS; GPO Dep. 

The 242-A Evaporator is a waste management unit within the 
Hanford Facility that consists of process vessels and support sys- 
tems for heating, evaporating, and condensing double-shell tank 
(DST) waste generated by Hanford Site operations. Operation of 
the 242-A Evaporator serves to reduce the volume of waste 
solutions within the DSTs that do not self-boil, while separating in- 
organic and radionuclide constituents from organic constituents. 
This operation reduces the number of underground DSTs required 
for waste storage and also makes the mixed waste more suitable 
for future treatment and disposal (i.e., grouting and vitrification). 
The 242-A Evaporator receives mixed-waste streams from the 
DSTs that contain organic and inorganic constituents and radionu- 
clides. The waste is a dangerous waste (DW) because of 
corrosivity, reactivity, and toxicity characteristics, and is an 
extremely hazardous waste (EHW) as a result of toxicity (state cri- 
teria only), carcinogenicity, and persistence under the state mixture 
rule. The waste also contains spent nonhalogenated solvents. 


29998 (DOE/RL—90-42-Vol.2) 242-A Evaporator Dangerous 
Waste Permit Application: Volume 2. USDOE Richland Opera- 
tions Office, WA (United States). Jun 1991. 653p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE91017434. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Analysis Plan (WAP) provides the information needed 
for proper waste handling and processing in the 242-A Evaporator 
located on the Hanford reservation. In particular, the boundary con- 
ditions for waste received and treated at 242-A are stated. The 
conditions controlled by these limits, such as exothermic reaction 
potential, organic and inorganic feed constituent limits are impor- 
tant for the proper treatment and handling of the waste. The 
parameters that are monitored and the methods are listed in this 
WAP. This WAP was prepared according to the requirements of 
the Washington Administrative Code (WAC) as found in WAC-173- 
303-300 (5). Also used for information in preparing this WAP was 
the EPA documents EPA/530-SW-84-012, Waste Analysis Plans (A 
Guidance Manual) (EPA 1984). 


29999 (DOE/RL-90-43-Vol.1) Liquid effluent retention facil- 
ity dangerous waste permit application: Volume 1. USDOE 
Richland Operations Office, WA (United States). Jun 1991. 425p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE91017435. Source: OSTI; NTIS; INIS; GPO Dep. 

This permit application addresses the transfer and storage of a 
mixed-waste stream called ‘process condensate’ generated in the 
242-A Evaporator. Process condensate is piped via 4,950 feet 
(1,509 meters) of double-wall pipe to any one of four 6.5-million 
gallon (24.6-million liter) double-lined basins; the double-wall pipe, 
basins, and ancillary equipment comprise the LERF. Eventually, 
the liquid will be piped directly to a new treatment system (covered 
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under a separate Part B permit application) specifically designed to 
reduce the concentrations of dangerous constituents of the process 
condensate to acceptable levels for discharge. The LERF provides 
storage capacity for the process condensate during a period of 
projected shortage of double-shell tank (DST) volume at the Han- 
ford Site. The DST waste is to be processed in the 242-A 
Evaporator, significantly reducing the volume of slurry returned to 
the DSTs for long-term storage for future treatment and/or disposal. 
Process condensate is a byproduct of this waste reduction process 
and is being stored temporarily in the LERF until the process con- 
densate can be treated and disposed of as nonhazardous 


30000 (DOE/RL—90-43-Vol.2) Liquid effluent retention facil- 
ity dangerous waste permit application: Volume 2. USDOE 
Richland Operations Office, WA (United States). Jun 1991. 873p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE91017436. Source: OSTI; NTIS; INIS; GPO Dep. 

This appendix to the Liquid Effluent Retention Facility Dangerous 
Waste Permit Application contains pumps, piping. leak detection 
systems, geomembranes, leachate collection systems, earthworks 
and floating cover systems. (GHH) 


30001 (DOE/RW-0069-Vol.3) Environmental assessment: 
Deat Smith County site, Texas: Volume 3. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). May 1986. 770p. Sponsored by USDOE, Washington, DC 
(United States). Source: OST| (Free of Charge); INIS. 

In February 1983, the US Department of Energy (DOE) identified 
a location in Deaf Smith County, Texas, as one of the nine poten- 
tially acceptable sites for mined geologic repository for spent 
nuclear fuel and high-level radioactive waste. To determine their 
suitability, the Deaf Smith County site and eight other potentially 
acceptable sites have been evaluated in accordance with the 
DOE's General Guidelines for the Recommendation of Sites for the 
Nuclear Waste Repositories. The Deaf Smith County site is in the 
Permian Basin, which is one of five distinct geohydrologic settings 
considered for the first repository. On the basis of the evaluations 


reported in this EA, the DOE has found that the Deaf Smith County 
site is not disqualified under the guidelines. 


30002 (DOE/RW-0070-Vol.1) Environmental assessment: 
Reterence repository location, Hanford site, Washington: Vol- 
ume 1. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (United States). May 1986. 574p. Sponsored by 
USDOE, Washington, DC (United States). Source: INIS; OSTI 
(Free of Charge). 

In February 1983, the US Department of Energy (DOE) identified 
a reference repository location at the Hanford Site in Washington 
as one of the nine potentially acceptable sites for a mined geologic 
repository for spent nuclear fuel and high-level radioactive waste. 
The site is in the Columbia Plateau, which is one of five distinct 
geohydrologic settings considered for the first repository. To deter- 
mine their suitability, the Hanford Site and the eight other potentially 
acceptable sites have been evaluated in accordance with the 
DOE's General Guidelines for the Recommendation of Sites for the 
Nuclear Waste Repositories. These evaluations were reported in 
draft environmental assessments (EAs), which were issued for pub- 
lic review and comment. After considering the comments received 
on the draft EAs, the DOE prepared the final EAs. On the basis of 
the evaluations reported in this EA, the DOE has found that the 
Hanford site is not disqualified under the guidelines. The DOE has 
also found that it is suitable for site characterization because the 
evidence does not support a conclusion that the site will not be 
able to meet each of the qualifying conditions specified in the 
guidelines. On the basis of these findings, the DOE is nominating 
the Hanford site as one of five sites suitable for characterization. 


30003 (DOE/RW-0070-Vol.2) Environmental assessment: 
Reference repository location, Hanford site, Washington. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (United States). May 1986. 743p. Sponsored by 
USDOE, Washington, DC (United States). Source: INIS; OSTI 
(Free of Charge). 

In February 1983, the US Department of Energy (DOE) identified 
a reference repository location at the Hanford Site in Washington 
as one of the nine potentially acceptable sites for a mined geologic 
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repository for spent nuclear fuel and high-level radioactive waste. 
The site is in the Columbia Plateau, which is one of five distinct 
geohydrologic settings considered for the first repository. To deter- 
mine their suitability, the Hanford site and the eight other potentially 
acceptable sites have been evaluated in accordance with the 
DOE's General Guidelines for the Recommendation of Sites for the 
Nuclear Waste Repositories. These evaluations were reported in 
draft environmental assessments (EAs), which were issued for pub- 
lic review and comment. After considering the comments received 
on the draft EAs, the DOE prepared the final EAs. On the basis of 
the evaluations reported in this EA, the DOE has found that the 
Hanford site is not disqualified under the guidelines. The DOE has 
also found that is is suitable for site characterization because the 
evidence does not support a conclusion that the site will not be 
able to meet each of the qualifying conditions specified in the 
guidelines. On the basis of these findings, the DOE is nominating 
the Hanford site as one of five sites available for charactenzation. 


30004 (DOE/RW—0071-Vol.1) Environmental assessment: 
Davis Canyon site, Utah: Volume 1. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (United States). 
May 1986. 915p. Sponsored by USDOE, Washington, DC (United 
States). Source: OST] (Free of Charge); INIS. 

In February 1983, the US Department of Energy (DOE) identified 
the Davis Canyon site in Utah as one of the nine potentially ac- 
ceptable sites for a mined geologic repository for spent nuclear fuel 
and high-level radioactive waste. To determine their suitability, the 
Davis Canyon site and the eight other potentially acceptable sites 
have been evaluated in accordance with the DOE’s General Guide- 
lines for the Recommendation of Sites for the Nuclear Waste 
Repositories. These evaluations were reported in draft environmen- 
tal assessments (EAs), which were issued for public review and 
comment. After considering the comments received on the draft 
EAs, the DOE prepared the final EA. The Davis Canyon site is in 
the Paradox Basin, which is one of five distinct geohydrologic set- 
tings considered for the first repository. This setting contains one 
other potentially acceptable site — the Lavender Canyon site. 
Although the Lavender Canyon site is suitable for site characteriza- 
tion, the DOE has concluded that the Davis Canyon site is the 
preferred site in the Paradox Basin. On the basis of the evalua- 
tions reported in this EA, the DOE has found that the Davis 
Canyon site is not disqualified under the guidelines. Furthermore, 
the DOE has fond that the site is suitable for site characterization 
because the evidence does not support a conclusion that the site 
will not be able to meet each of the qualifying conditions specified 
in the guidelines. On the basis of these findings, the DOE is nomi- 
nating the Davis Canyon site as one of five sites suitable for 
characterization. 181 figs., 175 tabs. 


30005 (DOE/RW-0071-Vol.2) Environmental assessment: 
Davis Canyon site, Utah: Volume 2. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (United States). 
May 1986. 662p. Sponsored by USDOE, Washington, DC (United 
States). Source: INIS; OST! (Free of Charge). 

In February 1983, the US Department of Energy (DOE) identified 
the Davis Canyon site in Utah as one of the nine potentially accept- 
able sites for a mined geologic repository for spent nuclear fuel and 
high-level radioactive waste. To determine their suitability, the Davis 
Canyon site and the eight other potentially acceptable sites have 
been evaluated in accordance with the DOE’s General Guidelines 
for the Recommendation of Sites for tne Nuclear Waste Reposito- 
ries. These evaluations were reported in draft environmental 
assessments (EAs), which were issued for public review and com- 
ment. After considering the comments received on the draft EAs, 
the DOE prepared the final EA. The Davis Canyon site is in the 
Paradox Basin, which is one of five distinct geohydrologic settings 
considering for the first repository. This setting contains one other 
potentially acceptable site — the Lavender Canyon site. Although 
the Lavender Canyon site is suitable for site characterization, the 
DOE has concluded that the Davis Canyon site is the preferred 
site in the Paradox Basin. On the basis of the evaluations reported 
in this EA, the DOE has found that the Davis Canyon site is not 
disqualified under the guidelines. Furthermore, the DOE has found 
that the site is suitable for site characterization because the evi- 
dence does not support a conclusion that the site will not be able 





to meet each of the qualifying conditions specified in the guidelines. 
On the basis of these findings, the DOE is nominating the Davis 
Canyon site as one of five sites suitable for characterization. 


30006 (DOE/RW-0071-Vol.3) Environmental assessment: 
Davis Canyon site, Utah: Volume 3. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (United States). 
May 1986. 822p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge); INIS. 

In February 1983, the US Department of Energy (DOE) identified 
the Davis Canyon site in Utah as one of the nine potentially ac- 
ceptable sites for a mined geologic repository for spent nuclear fuel 
and high- level radioactive waste. To determine their suitability, the 
Davis Canyon site and the eight other potentially acceptable sites 
have been evaluated in accordance with the DOE’s General Guide- 
lines for the Recommendation of Sites for the Nuclear Waste 
Repositories. These evaluations were reported in draft environmen- 
tal assessments (EAs), which were issued for public review and 
comment. After considering the comments received on the draft 
EAs, the DOE prepared the final EA. The Davis Canyon site is in 
the Paradox Basin, which is one of five distinct geohydrologic set- 
tings considered for the first repository. This setting contains one 
other potentially acceptable site — the Lavender Canyon site. 
Although the Lavender Canyon site is suitable for site characteriza- 
tion, the DOE has concluded that the Davis Canyon site is the 
preferred site in the Paradox Basin. On the basis of the evalua- 
tions reported in this EA, the DOE has found that the Davis 
Canyon site is not disqualified under the guidelines. Furthermore, 
the DOE has found that the site is suitable for site characterization 
because the evidence does not support a conclusion that the site 
will not be able to meet each of the qualifying conditions specified 
in the guidelines. On the basis of these findings, the DOE is nomi- 
nating the Davis Canyon site as one of the five sites suitable for 
characterization. 


30007 (DOE/RW-0072-Vol.1) Environmental assessment: 
Richton Dome site, Mississippi: Volume 1. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). May 1986. 659p. Sponsored by USDOE, Washington, DC 
(United States). Source: INIS; OSTI (Free of Charge). 

In February 1983, the US Department of Energy (DOE) identified 
the Richton Dome site in Mississippi as one of the nine potentially 
acceptable sites for a mined geologic repository for spent nuclear 
fuel and high-level radioactive waste. To determine their suitability, 
the Richton Dome site and the eight other potentially acceptable 
sites have been evaluated in accordance with the DOE's General 
Guidelines for the Recommendation of Sites for the Nuclear Waste 
Repositories. These evaluations were reported in draft environmen- 
tal assessments (EAs), which were issued for public review and 
comment. After considering the comments received on the draft 
EAs, the DOE prepared the final EAs. The site is in the Gulf inte- 
rior region, which is one of five distinct geohydrologic settings 
considered for the first repository. This setting contains two other 
potentially acceptable sites-the Cypress Creek Dome site in Mis- 
sissippi and the Vacherie Dome site in Louisiana. Although the 
Cypress Creek Dome and the Vacherie Dome sites are suitable for 
site characterization, the DOE has concluded that the Richton 
Dome site is the preferred site in the Gulf interior region. On the 
basis of the evaluations reported in this EA, the DOE has found 
that the Richton Dome site is not disqualified under the guidelines. 


30008 (DOE/RW-0072-Vol.3) Environmental assessment: 
Richton Dome Site, Mississippi: Volume 3. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). May 1986. 730p. Sponsored by USDOE, Washington, DC 
(United States). Source: INIS; OSTI (Free of Charge). 

In February 1983, the US Department of Energy (DOE) identified 
the Richton Dome site in Mississippi as one of the nine potentially 
acceptable sites for a mined geologic repository for spent nuclear 
fuel and high-level radioactive waste. To determine their suitability, 
the Richton Dome site and the eight other potentially acceptable 
sites have been evaluated in accordance with the DOE’s General 
Guidelines for the Recommendation of Sites for the Nuclear Waste 
Repositories. These evaluations were reported in draft environmen- 
tal assessments (EAs), which were issued for public review and 
comment. After considering the comments received on the draft 
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EAs, the DOE prepared the final EAs. The site is in the Gulf inte- 
rior region, which is one of five distinct geohydrologic settings 
considered for the first repository. This setting contains two other 
potentially acceptable sites—-the Cypress Creek Dome site in Mis- 
sissippi and the Vacherie Dome site in Louisiana. Although the 
Cypress Creek Dome and the Vacherie Dome sites are suitable for 
site characterization, the DOE has concluded that the Richton 
Dome site is the preferred site in the Gulf interior region. On the 
basis of the evaluations reported in this EA, the DOE has found 
that the Richton Dome site is not disqualified under the guidelines. 


30009 (DOE/RW-0073-Vol.1) Environmental assessment: 
Yucca Mountain site, Nevada research and development area, 
Nevada: Volume 1. USDOE Office of Civilian Radioactive Waste 
Management, Washington, DC (United States). May 1986. 483p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
INIS; OST! (Free of Charge). 

In February 1983, the US Department of Energy (DOE) identified 
the Yucca Mountain site in Nevada as one of nine potentially ac- 
ceptable sites for a mined geologic repository for spent nuclear fuel 
and high- level radioactive waste. The site is in the Great Basin, 
which is one of five distinct geohydrologic settings considered for 
the first repository. To determine their suitability, the Yucca Moun- 
tain site and the eight other potentially acceptable sites have been 
evaluated in accordance with the DOE's General Guideline for the 
Recommendation of Sites for the Nuclear Waste Repositories. 
These evaluations were reported in draft environmental assess- 
ments (EA), which were issued for public review and comment. 
After considering the comments received on the draft EAs, the 
DOE prepared the final EAs. On the basis of the evaluations re- 
ported in this EA, the DOE found that the Yucca Mountain site is 
not disqualified under the guidelines. The DOE has also found that 
it is suitable for site characterization because the evidence does 
not support a conclusion that the site will not be able to meet each 
of the qualifying conditions specified in the guidelines. On the basis 
of these findings, the DOE is nominating the Yucca Mountain site 
as of five sites suitable for characterization. 


30010 (DOE/RW-0073-Vol.2) Environmental assessment: 
Yucca Mountain Site, Nevada Research and Development 
Area, Nevada: Volume 2. USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC (United States). May 1986. 
736p. Sponsored by USDOE, Washington, DC (United States). 
Source: INIS; OST! (Free of Charge). 

In February 1983, the US Department of Energy (DOE) identified 
the Yucca Mountain site in Nevada as one of nine potentially ac- 
ceptable sites for a mined geologic repository for spent nuclear fuel 
and high-level radioactive waste. The site is in the Great Basin, 
which is one of five distinct geohydrologic settings considered for 
the first repository. To determine their suitability, the Yucca Moun- 
tain site and the eight other potentially acceptable sites have been 
evaluated in accordance with the DOE's General Guidelines for the 
Recommendation of Sites for the Nuclear Waste Repositories. 
These evaluations were reported in draft environmental assess- 
ments (EAs), which were issued for public review and comment. 
After considering the comments received on the draft EAs, the 
DOE prepared the final EAs. On the basis of the evaluations re- 
ported in this EA, the DOE has found that the Yucca Mountain site 
is not disqualified under the guidelines. The DOE has also found 
that is is suitable for site characterization because the evidence 
does not support a conclusion that the site will not be able to meet 
each of the qualifying conditions specified in the guidelines. On the 
basis of these findings, the DOE is nominating the Yucca Mountain 
site as one of five sites suitable for characterization. 


30011 (DOE/RW-0073-Vol.3) Environmental assessment: 
Yucca Mountain site, Nevada research and development area, 
Nevada: Volume 3. USDOE Office of Civilian Radioactive Waste 
Management, Washington, DC (United States). May 1986. 689p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
INIS; OSTI (Free of Charge). 

In February 1983, the US Department of Energy (DOE) identified 
the Yucca Mountain site in Nevada as one of nine potentially ac- 
ceptable sites for a mined geologic repository for spent nuclear fuel 
and high-level radioactive waste. The site is in the Great Basin, 
which is one of five distinct geohydrologic settings considered for 
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the first repository. To determine their suitability, the Yucca Moun- 
tain site and the eight other potentially acceptable sites have been 
evaluated in accordance with the DOE’s General Guidelines for the 
Recommendation of Sites for the Nuclear Waste Repositories. 
These evaluations were reported in draft environmental assess- 
ments (EAs), which were issued for public review and comment. 
After considering the comments received on the draft EAs, the 
DOE prepared the final EAs. On the basis of the evaluations re- 
ported in this EA, the DOE has found that the Yucca Mountain site 
is not disqualified under the guidelines. The DOE has also found 
that it is suitable for site characterization because the evidence 
does not support a conclusion that the site will not be able to meet 
each of the qualifying conditions specified in the guidelines. On the 
basis of these findings, the DOE is nominating the Yucca Mountain 
site as one of five sites suitable for characterization. 


30012 (DOE/RW-0078) Environmental assessment 
overview: Richton Dome site, Mississippi. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). May 1986. 37p. Sponsored by USDOE, Washington, DC 
(United States). Source: OST! (Free of Charge); INIS. 

In February 1983, the US Department of Energy (DOE) identified 
the Richton Dome site in Mississippi as one of the nine potentially 
acceptable sites for a mined geologic repository for spent nuclear 
fuel and high-level radioactive waste. To determine their suitability, 
the Richton Dome site and the eight other potentially acceptable 
sites have been evaluated in accordance with the DOE's General 
Guidelines for the Recommendation of Sites for the Nuclear Waste 
Repositories. The site is in the Gulf interior region, which is one of 
five distinct geohydrologic settings considered for the first reposi- 
tory. On the basis of the evaluations reported in this EA, the DOE 
has found that the Richton Dome site is not disqualified under the 
guidelines. On the basis of these findings, the DOE is nominating 
the Richton Dome site as one of five sites suitable for characteriza- 
tion. 3 figs. 


30013 (DOE-RW-89.110) The 1989 United Kingdom ra- 
dioactive waste inventory. Electrowatt Engineering Services Ltd., 
Horsham (United Kingdom). Oct 1990. vp. Sponsored by Depart- 
ment of the Environment, London (United Kingdom); United 
Kingdom Nirex Ltd., Harwell (United Kingdom). Contract PECD- 
7/9/458. (UKN-87.). Order Number DE92601520. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report describes the stocks of radioactive wastes in the 
United Kingdom, together with projections of future arisings. Opera- 
tional and decommissioning wastes are considered for both 
committed and prospective pliant. Arisings are from power reactors, 
commercial reprocessing, fuel manufacture, medical and industrial 
sources and research and development. Data are presented for 
the wastes in their raw form and as conditioned for disposal. The 
data which refer to the situation on 1.1.89 are shown by producer 
and globally, in summary tables. The information presented for 
each producer includes a discussion of how stocks and arisings 
have changed from earlier predictions. This is supplemented by a 
stream by stream tabulation showing the waste type, volume, den- 
sity, conditioning factor and specific activity for stocks and arisings. 
The global projections are presented in tabular and graphical man- 
ner, and the changes from earlier projections are discussed. The 
scenarios which underly the projections are presented. (author). 


30014 (DOE/RW-0316P) Draft Mission Plan Amendment. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (United States). Sep 1991. 208p. Sponsored by 
USDOE, Washington, DC (United States). Source: INIS; OSTI 
(Free of Charge). 

The Department of Energy's Office Civilian Radioactive Waste 
Management has prepared this document to report plans for the 
Civilian Radioactive Waste Management Program, whose mission 
is to manage and dispose of the nation’s spent fuel and high-level 
radioactive waste in a manner that protects the health and safety 
of the public and of workers and the quality of the environment. 
The Congress established this program through the Nuclear Waste 
Policy Act of 1982. Specifically, the Congress directed us to isolate 
these wastes in geologic repositories constructed in suitable rock 
formations deep beneath the surface of the earth. In the Nuclear 
Waste Policy Amendments Act of 1987, the Congress mandated 
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that only one repository was to be developed at present and that 
only the Yucca Mountain candidate site in Nevada was to be char- 
acterized at this time. The Amendments Act also authorized the 
construction of a facility for monitored retrievable storage (MRS) 
and established the Office of the Nuclear Waste Negotiator and the 
Nuclear Waste Technical Review Board. After a reassessment in 
1989, the Secretary of Energy restructured the program, focusing 
the repository effort scientific evaluations of the Yucca Mountain 
candidate site, deciding to proceed with the development of an 
MRS facility, and strengthening the management of the program. 
48 refs., 32 figs. 


30015 (DOE/S—0089P) Environnmental Restoration and 
Waste Management: Five-year plan, fiscal years 1993-1997. 
USDOE, Washington, DC (United States). Aug 1991. 779p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE91018149. Source: OSTI; NTIS; INIS; GPO Dep. 

In the first Five-Year Plan, written in 1989, the Department of En- 
ergy (DOE) committed to rapidly bringing all operating facilities into 
compliance with applicable laws and regulations and to cleaning up 
the 1989 inventory of contaminated inactive sites and facilities by 
the year 2019. This FY 1993-1997 Five-Year Plan moves the Of- 
fice of Environmental Restoration and Waste Management (EM) 
one step closer to this 30-year goal. The overall EM strategy has 
three thrusts. First, where risk assessment shows an actual or 
potential threat to human health and safety — do immediately what- 
ever is possible to reduce, mitigate, stabilize, and confine the 
threat. Second, where nobody knows how to solve a problem (as 
distinct from merely preventing it from getting worse) — act deci- 
sively to develop methods to do it right the first time. Third, where 
compliance and cleanup must proceed with or without next- 
generation technologies — plan, with affected parties and within the 
provisions ‘of Interagency Agreements, the work to be accom- 
plished and its schedule. This third Five-Year Plan discusses 
current EM program accomplishments, what the program intends to 
achieve over the next 5 years, and where it needs to be heading in 
order to meet its 30-year and other environmental goals. 


30016 (DOE/S—O0090P) Environmental restoration and 
waste management: Five-year plan, fiscal years 1993-1997: 
Executive summary. USDOE, Washington, DC (United States). 
Aug 1991. 18p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91017914. Source: OSTI; NTIS; GPO 
Dep. 

In the first Five-Year Plan, written in 1989, the Department of En- 
ergy (DOE) committed to rapidly bringing all operating facilities into 
compliance with applicable laws and regulations and to cleaning up 
the 1989 inventory of contaminated inactive sites and facilities by 
the year 2019. This FY 1993-1997 Five-Year Plan moves the Of- 
fice of Environmental Restoration and Waste Management (EM) 
one step closer to this 30-year goal. The overall EM strategy has 
three thrusts. First, where risk assessment shows an actual or 
potential threat to human health and safety — do immediately what- 
ever is possible to reduce, mitigate, stabilize, and confine the 
threat. Second, where nobody knows how to solve a problem (as 
distinct from merely preventing it from getting worse) — act deci- 
sively to develop methods to do it right the first time. Third, where 
compliance and cleanup must proceed with or without next- 
generation technologies — plan, with affected parties and within the 
provisions of Interagency Agreements, the work to be accom- 
plished and its schedule. This third Five-Year Plan discusses 
current EM program accomplishments, what the program intends to 
achieve over the next 5 years, and where it needs to be heading in 
order to meet its 30-year and other environmental goals. 4 figs. 


30017 (DOE/WIPP-90-051) Geologic mapping of the air in- 
take shaft at the Waste Isolation Pilot Plant. Holt, R.M. (IT 
Corporation (USA)); Powers, D.W. Westinghouse Electric Corp., 
Carlsbad, NM (United States). Engineering and Repository Tech- 
nology Dept. Dec 1990. 366p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-86AL31950. Order Num- 
ber DE91017780. Source: OSTI; NTIS; INIS; GPO Dep. 

The air intake shaft (AS) was geologically mapped from the sur- 
face to the Waste Isolation Pilot Plant (WIPP) facility horizon. The 
entire shaft section including the Mescalero Caliche, Gatuna For- 
mation, Santa Rosa Formation, Dewey Lake Redbeds, Rustler 





Formation, and Salado Formation was geologically described. The 
air intake shaft (AS) at the Waste Isolation Pilot Plant (WIPP) site 
was constructed to provide a pathway for fresh air into the under- 
ground repository and maintain the desired pressure balances for 
proper underground ventilation. It was up-reamed to minimize 
construction-related damage to the wall rock. The upper portion of 
the shaft was lined with slip-formed concrete, while the lower part 
of the shaft, from approximately 903 ft below top of concrete at the 
surface, was unlined. As part of WIPP site characterization activi- 
ties, the AS was geologically mapped. The shaft construction 
method, up-reaming, created a nearly ideal surface for geologic 
description. Small-scale textures usually best seen on silabbed core 
were easily distinguished on the shaft wall, while larger scale tex- 
tures not generally revealed in core were well displayed. During the 
mapping, newly recognized textures were interpreted in order to re- 
fine depositional and post-depositional models of the units mapped. 
The objectives of the geologic mapping were to: (1) provide confir- 
mation and documentation of strata overlying the WIPP facility 
horizon; (2) provide detailed information of the geologic conditions 
in strata critical to repository sealing and operations; (3) provide 
technical basis for field adjustments and modification of key and 
aquifer seal design, based upon the observed geology; (4) provide 
geological data for the selection of instrument borehole locations; 
(5) and characterize the geology at geomechanical instrument loca- 
tions to assist in data interpretation. 40 refs., 27 figs., 1 tab 


30018 (DOE/WIPP-91-007-Vol.1) Evaluation of the eftec- 
tiveness and feasibility of the Waste Isolation Pilot Plant 
engineered alternatives: Final report of the Engineered Alter- 
natives Task Force: Volume 1. Westinghouse Electric Corp., 
Carisbad, NM (United States). Waste Isolation Div. Jul 1991. 203p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE91018433. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Engineered Alternatives Task Force (EATF) was established 
by the United States Department of Energy (DOE) WIPP Project 
Office (WPO) in September 1989 (Hunt, A., 1990), to evaluate the 
relative effectiveness and feasibility of implementation of selected 
design enhancements (referred to as “engineered alternatives”) for 
the Waste Isolation Pilot Plant (WIPP). These enhancements 
consist of modifications of existing waste forms and/or the WIPP fa- 
cility, and other design variations such as passive marker systems. 
The purpose of this report is to summarize the methodologies and 
results of evaluation of the effectiveness of selected engineered al- 
ternatives relative to the existing repository design, and to discuss 
the feasibility of implementing these alternatives with respect to 
availability of technology, cost, schedule, and regulatory concerns. 
The EATF has concluded that a number of engineered alternatives 
could be implemented to improve repository performance if WIPP 
performance assessment determines that either gas generation or 
human intrusion presents a problem in demonstrating compliance. 
Within waste treatment, Level 3 treatments are the most effective 
in addressing multiple performance parameters, but tend to be the 
most expensive, the most difficult and time-consuming to imple- 
ment, and have the greatest regulatory requirements. Level 2 
treatments are less expensive, faster, require less extensive per- 
mitting, and utilize off- the-shelf technology, but are less effective in 
addressing multiple performance parameters. Depending upon the 
performance parameter, Level 1 alternatives such as alternative 
backfills, alternative waste containers, or modified repository design 
should be thoroughly evaluated and eliminated before any decision 
is made to treat the waste. The present uncertainty in the degree 
to which the baseline WIPP design complies with 40 CFR Part 191 
and 40 CFR Part 268 precludes specific recommendations at this 
time. 130 refs., 21 figs., 37 tabs. 


30019 (DOE/WIPP-91-007-Vol.2) Evaluation of the effec- 
tiveness and feasibility of the Waste Isolation Pilot Plant 
engineered alternatives: Final report of the Engineered Alter- 
natives Task Force: Volume 2, Appendices. Westinghouse 
Electric Corp., Carlsbad, NM (United States). Waste Isolation Div. 
Jul 1991. 686p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE91018434. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mex- 
ico, iS an underground repository designed for the geologic 
disposal of radioactive wastes resulting from the defense activities 
and programs of the United States Department of Energy (DOE). 
The performance of nuclear waste repositories is governed by US 
Environmental Protection Agency (EPA). The study conducted to 
demonstrate compliance with this regulation is called performance 
assessment. The EPA standard requires that DOE provide a 
reasonable assurance. based on performance assessment, that cu- 
mulative releases of radioactivity to the accessible environment will 
not exceed the standard’s criteria. Preliminary performance assess- 
ment performed by SNL has indicated that the current design of 
the WIPP repository, together with the waste forms at the DOE 
storage and generating sites, may not demonstrate compliance 
with the EPA Standard. In view of this concern, and prompted by 
recommendations from external review groups, the DOE estab- 
lished the Engineered Alternatives Task Force (EATF) in 
September, 1989. The objective of the EATF is to identify potential 
engineering modifications (referred to as engineered alternatives) 
to the existing WIPP design and/or to the transuranic (TRU) waste 
forms, an to evaluate their effectiveness and feasibility in facilitating 
compliance with the EPA Standard. These alternatives would be 
designed to completely eliminate or reduce any problems which 
might cause non-compliance with the EPA Standard. 139 refs., 39 
figs., 124 tabs. 


30020 (EPA-520/1-88-009) Waste package performance cri- 
teria for deepsea disposal of low-level radioactive wastes. 
Colombo, P.; Fuhrmann, M. Brookhaven National Lab., Upton, NY 
(United States). Jul 1988. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract Al01-88NE46129. Order 
Number DE91017925. Source: OSTI; NTIS; INIS; GPO Dep. 

Sea disposal of low-level radioactive waste began in the United 
States in 1946, and was placed under the licensing authority of the 
Atomic Energy Commission (AEC). The practice stopped com- 
pletely in 1970. Most of the waste disposed of at sea was 
packaged in second- hand or reconditioned 55-galion drums filled 
with cement so that the average package density was sufficiently 
greater than that of sea water to ensure sinking. It was assumed 
that all the contents would eventually be released since the pack- 
ages were not designed or required to remain intact for sustained 
periods of time after descent to the ocean bottom. Recently, there 
has been renewed interest in ocean disposal, both in this country 
and abroad, as a waste management alternative to land burial. The 
Marine Protection, Research and Sanctuaries Act of 1972 (PL 92- 
532) gives EPA the regulatory responsibility for ocean dumping of 
all materials, including radioactive waste. This act prohibits the 
ocean disposal of high-level radioactive waste and requires EPA to 
control the ocean disposal of all other radioactive waste through 
the issuance of permits. In implementing its permit authorities, EPA 
issued on initial set of regulations and criteria in 1973 to control the 
disposal of material into the ocean waters. It was in these regula- 
tions that EPA initially introduced the general requirement of 
isolation and containment of radioactive waste as the basic operat- 
ing philosophy. 37 refs. 


30021 (EUR-13252) immobilization of ion-exchange resins 
in cement. Howard, C.G. (UKAEA Atomic Energy Establishment, 
Winfrith (UK). Materials Technology); Jolliffe, C.B.; Lee, D.J. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. 106p. Contract FI1W-0006-UK. Source: OSTI; NTIS (US 
Sales Only). 

The removal of activity from spent decontaminating solutions, 
can be achieved using organic ion-exchange resins. These resins 
can be successfully immobilized in cement-based matrices. The 
optimum cement system contained 10% ordinary Portland cement, 
84% gg blast furnace slag, 6% microsilica with 2 water/cement ra- 
tio of 0.5 and a dry resin loading of 36% with respect to total 
weight. This formulation was successfully scaled up to 200 litres, 
giving a product with acceptable compressive strength, dimensional 
stability and elastic modulus. Storage of samples under water ap- 
pears to have no detrimental effects on the product's properties. 26 
tabs., 22 figs., 29 refs. 
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30022 (FMPC/Sub-035) Characteristics of Fernald’s K-65 
residue before, during and after vitrification. Janke, D.S. (Bat- 
telle Pacific Northwest Lab., Richland, WA (United States)); 
Chapman, C.C. Westinghouse Materials Co. of Ohio, Cincinnati, 
OH (United States). Feed Materials Production Center: Battelle Pa- 
cific Northwest Lab., Richland, WA (United States). Feb 1991. 73p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-860R21600. Order Number DE91018188. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) recently completed vitrifica- 
tion tests of material from the Feed Materials Production Center in 
Fernald, Ohio. Vitrification is the process of converting material to a 
glass form, and is attractive for application to wastes for many rea- 
sons: It produces an extremely durable, chemically stable glass 
product; it can greatly reduce the volume of waste: and it is a cost- 
effective treatment process. Two silos, designated as K-65, at the 
Fernald site contain residues from the processing of pitchblende 
ores. This residue contains uranium, uranium daughter products, 
and some heavy metals (primarily lead). PNL received approxi- 
mately 7 kilograms of the K-65 residue for vitrification tests. The 
objectives of the tests were to determine the quantity and composi- 
tion of off-gas evolved during vitrification, the radon emanation rate 
from both the original K-65 residue and the vitrified product, and 
the leachability of the vitrified material. To meet these objectives, 
samples of the residue were vitrified on a bench scale. The off-gas 
from the vitrification process was collected, measured (volume), 
and analyzed for radon and other constituents. The radon emana- 
tion rate from both the vitrified and nonvitrified residue was also 
measured. 11 refs., 19 figs., 12 tabs. 


30023 (GSF-26/90) Modelling of release and transport of 
gases in rock salt in a repository for high-level radioactive 
waste. Elsen, R. (Geselischaft fuer Strahlen- und Umwelttorschung 
mbH Muenchen, Braunschweig (Germany, F.R.). Inst. fuer 
Tieflagerung). Geselischaft fuer Strahlen- und Umweltforschung 
mbH Muenchen, Neuherberg (Germany); Technische Hochschule 
Aachen (Germany); Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Oct 1990. 198p. (in German). Contract 
BMFT KWA8507;CEC FI-1W-0003-D(B). (GSF-TL-25/90). Order 
Number DE91531623. Source: OSTI; NTIS (US Sales Only); INIS. 
The release of gases bound in rock salt and their transport in 
heated rock salt were analysed. The results obtained made it 
possible to develop a physically based model for the combined cal- 
culation of these two processes, the gas pressure and the gas 
composition in a borehole of a final repository. This computational 
model consists of two parts. The first one models the release of 
gases bound to the grain boundaries or in the grain interior into the 
intergranular pore space as a possible path of the gas transport. 
The second part, the transport model, applies to the propagation of 
the released gases inside the intergranular pore space. The newly 
developed GAUS computer program (method of finite elements) is 
used for the solution of equations which characterize the multi- 
component gas release and the multi-component gas transport. The 
model is applied to examples which are relevant to final storage fa- 
cilities. The values for the model parameters were derived from 
laboratory and in-situ investigations as well as from supplementary 
theoretical estimates. The results show that, in a repository, small 
quantities of bound gases are expected to be released. The gas 
pressure developing in a closed repository borehole is of minor im- 
portance to the borehole plug design. Whereas an assessment of 
the size of the release rates and of the extent of the pressure 
buildup in the borehole is possible, no reliable bandwidth can be 
stated for the gas composition to be expected in order to allow a 
judgement of secondary effects. However, by means of the calcula- 
tions it was possible to demonstrate the dependence of the gas 
composition in the borehole on the model parameters. (orig/HP). 


30024 (HW-53641) Hazards study: Self-boiling radioactive 
wastes storage facilities: Process technology: Recommenda- 
tion report. Stivers, H.W. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 Dec 1957. 
66p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91017119. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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Safe containment of radioactive wastes, specifically those gener- 
ated in the separations plants, is a prime responsibility of the 
Chemical Processing Department. The present Redox and Purex 
processes produce waste with sufficient fission product concentra- 
tion to support self-boiling in the storage tanks. The storage of 
radioactive wastes as a boiling liquid is considered to be an interim 
retention only. Two significant problems have stemmed from self- 
concentration of high-level radioactive wastes. The first was the 
“bumping” of the liquid in the tanks, a phenomenon caused by the 
sudden release of superheat. The second problem is the build-up of 
high temperatures near the tank bottoms at times when the wastes 
have become slightly overconcentrated. The purpose of this report 
is to review storage data accumulated since 1955, to evaluate the 
latest operating data, to evaluate the potential hazards resulting 
from loss of control, and to make recommendations for maintaining 
the maximum integrity of the waste tanks. 34 refs., 19 figs., 4 tabs. 


30025 (HW-54022-RD) Waste storage requirements for 
Chemical Processing Department. Roberts, R.E. General Electric 
Co.. Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 2 Dec 1957. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017118. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this document is to present a study of future 
waste storage requirements for use as a guide in the preparation 
of the FY 1960 Construction Budget. In the absence of a recent 
five-year production forecast, the Purex and Redox production 
rates were taken from CLVI-136, “Measurement Goal Forecast,” 
supplemented by CLVI-34, “Production Forecast — August 1957— 
June 1962,” to provide information for CY 1960 and 1961. 
Although need dates for additional waste storage were calculated 
for several assumptions, it was concluded that the following were 
the most realistic. With exception of two-cycle installation at Purex, 
no other possible future improvements were considered. The need 
date for Purex plant salt waste was determined to be April 1, 1966, 
while coating waste had a need date of May 1, 1966. For the Re- 
dox plant, salt waste had a need date of January 1, 1965, while 
the need date for coating waste was later than 1970. 2 refs., 3 
tabs. (MHB) 


30026 (HW-54722) Chemical Processing Department pro- 
cess waste storage performance, 1957. Roberts, R.E. Hanford 
Works, Richland, WA (United States). 27 Jan 1958. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91017121. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. HAPO/radioactive waste storage; HAPO; 
REDOX PROCESS; PUREX PROCESS; RADIOACTIVE WASTES; 
SALTS; BOILING 


30027 (HW-54750) Waste storage requirements for Chemi- 
cal Processing Department. Roberts, R.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
28 Jan 1958. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91017122. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of this document is to predict future waste storage 
requirements for the Chemical Processing Department, based on 
the latest production forecast, CLVI-246, “HAPO Production Fore- 
cast,” January 24, 1958. Assuming that reactor discharges from 
the central loading zones will be at forecasted MWD/ton averages 
after FY 1959, need dates for additional waste storage capacity 
were calculated for several conditions, of which the following are 
considered to be the ost realistic. With the exception of two-cycle 
installation at Purex (7-1-58), no other possible future improve- 
ments were considered: For the Purex Plant, salt waste had a 
need date of 11-1-65, while coating waste had a need data of 8-1- 
65. For the Redox Plant, the salt waste had a need date of 11-1-65 
and the coating waste had a need date after 1970. 1 ref., 2 tabs. 


30028 (IAEA-TECDOC-—601, pp. 201-212) Application of arti- 
ficial tracers in a hazardous waste site -laboratory studies. 
Reichert, B. (Karlsruhe Univ. (T.H.) (Germany, F.R.)); Hoetzl, H. In- 
ternational Atomic Energy Agency, Vienna (Austria). May 1991. 
(CONF-9003286—: Advisory group meeting on use of artificial trac- 
ers in hydrology, Vienna (Austria), 19 Mar 1990). In Use of artificial 





tracers in hydrology: Proceedings of an advisory group meeting 
held in Vienna, 19-22 March 1990. 230p. Order Number 
DE91644905. Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of investigation programmes for problem sites trac- 
ing experiments can be a reliable tool to determine migration 
pathways of contaminants as well as to evaluated the permeability 
behaviour of the underground. A possible impact of leachate on 
the tracers applied can lead to a complete misinterpretation of the 
tracing experiment. Therefore laboratory studies for the suitability 
ot water tracers in leachate are a mandatory preinvestigation to 
avoid unsufficient results. In a hazardous waste site near 
Muehlacker, Germany a combined tracing experiment was planned 
in order to investigate the migration pattern of contaminants in the 
underground. For an estimation of the suitability of the common 
water tracers various laboratory experiments were performed. The 
chemical stability of tracers in the leachate was proved with simple 
standing test and the sorption behaviour was investigated in recir- 
culating column set ups. Additionally disturbance of detection 
sensitiveness by the leachate was recorded. Based on the results 
of the laboratory tests the tracer experiment was carried out with 
the dye tracers Uranine, Pyranine and Eosin as well as with the 
salt tracer Lithium. Uranine and Pyranine, weakly influenced by the 
leachate and with acceptable fixation rates in the underground ma- 
terial, were injected directly into the leachate piezometers. First 
results proved the suitability of the applied tracers. (author). 4 refs, 
8 figs, 2 tabs. 


30029 (IAEA-TECDOC-—606) Considerations in the safety 
assessment of sealed nuclear facilities. International Atomic En- 
ergy Agency, Vienna (Austria). Jun 1991. 62p. Order Number 
DE92601521. Source: OSTI; NTIS (US Sales Only); INIS. 

This report is a part of the International Atomic Energy Agency’s 
radioactive waste management programme, whose objective is to 
provide assistance to Member States in developing guidance for 
identifying safe alternatives for isolating radioactive waste from 
man and his environment. This report attempts to integrate infor- 
mation from the previous reports on decommissioning of nuclear 
facilities, mitigation of accidents at such facilities, and performance 
assessment of disposal systems to provide useful advice and quali- 
tative guidance to those responsible for performance and safety 
assessments of sealed nuclear facilitiés by giving an overview of 
possible approaches and techniques for such assessments. In this 
context, the establishment of requirements and rules governing the 
radiological safety of personnel, the general public, and the envi- 
ronment for sealing and post-sealing activities will enable the 
choice of the most appropriated approach and help to promote 
consistency in both decommissioning and waste management 
standards. The near-field effects discussed in this document in- 
clude gas generation, interactions of the groundwater and the 
residual water with other components of the system, thermal, 
thermo-mechanical, radiation effects and chemical and geochemi- 
cal reactions. 59 refs, figs and tabs. 


30030 (IEA-2043/ORiPVI/B) Experience with solidification 
of radioactive wastes in polyester resins. Nowak, Z.; Seydel, A. 
Institute of Atomic Energy, Otwock-Swierk (Poland). 1987. 22p. (in 
Polish). Order Number DE91646135. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The subject of the investigations was the choice of the best 
polyester resin (Polimal) produced in Poland, as the solidifying 
agent. The results obtained indicate that the Polimal 109 can be 
used as a binder for spent ion-exchangers immobilization and 
packaging all low-asnd medium level solid wastes in satisfactory 
manner. It was also established that addition to Polimal 2 percent 
of synthetic rubber lowers the leaching rate and increases chemical 
resistance. 14 refs., 4 figs., 11 tabs. (author). 


30031 (INIS-GB-351) Annual report 1989 1990. United King- 
dom Nirex Ltd., Harwell (United Kingdom). 1991 24p. Order 
Number DE92601515. Source: OSTI; NTIS (US Sales Only); INIS. 

The Company's task is to develop a deep underground disposal 
site for low and intermediate-level radioactive wastes. The work de- 
scribed in this Report follows on from the announcement by the 
Government that it accepted the Company’s recommendation to in- 
vestigate the potential of the two sites at Dounreay in Caithness 
and Sellafield in Cumbria for a deep underground radioactive 
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waste repository. The work of the Company has, therefore, fo- 
cused on these two areas to ensure that a full understanding of 
their potential is obtained. In assessing this potential, full account 
will be taken of comprehensive research which is being carried out 
both nationally and internationally. The progress made in the year 
is set out in the Report. The work is set out in chapters which 
summarize the years events, then look at the deep repository pro- 
gramme, disposal safety research and development, inventing 
packaging and transport and the public information programme. 
The directors report and accounts are also included. (author). 


30032 (INIS-mf—12910, pp. 419-427) Commercial applica- 
tions of dry storage technology. Pattantyus, P. (Atomic Energy 
of Canada Ltd., Montreal, PQ (Canada). CANDU Operations); 
Beaudoin, R. Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 643p. (CONF-861026-: International conference on CANDU 
fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings of the inter- 
national conference on CANDU fuel. Order Number DE91642541. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper briefly reviews the technical and cost aspects of the 
storage at Gentilly-| of 67 MgU of spent fuel. A similar approach is 
presently being taken for the dry storage of 300 MgU of Douglas 
Point Generating Station spent fuel. The fuel will be stored in 47 
concrete canisters arranged in an array within a fenced area adja- 
cent to the turbine building. The role of AECL developed expertise 
and technology is highlighted, including licensing, safety, health 
physics and praject management aspects required for successful 
project implementation. The paper considers the various alterna- 
tives surveyed and the ones retained. Detailed description of 
canister, canister field, basket, fuel handling operations and basket 
welding sequences in a shielded station are covered. The equip- 
ment cost, schedule and total project costs are reviewed. The 
characteristics and projected costs of a canister program at an op- 
erating site for a canister similar to Gentilly-| and Douglas Point 
and for another scenario involving a slightly larger canister are also 
given. Potential future advances in canister technology are also 
described, which all have the potential to further decrease dry stor- 
age cost. 


30033 (INIS-mf—12911, pp. 89-98) Chalk River area seismic- 
ity and its implications for low-level radioactive waste disposal 
facility siting. Devgun, J.S. Jr. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual _ conterence. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

Siting of a radioactive waste disposal facility requires the consid- 
eration of many technical and socio-economic factors. Assessment 
of seismicity of the area is necessary not only because areas of 
high seismic activity are considered unfavourable as facility sites 
but also, seismic effects may need to be considered in the design 
of the facility. At Chalk River Nuclear Laboratories (CRNL), a pro- 
totype shallow land burial facility (SLB-P1) is planned for the 
disposal of low- and intermediate-level radioactive wastes. The fa- 
cility is to be sited within the 37 km? CRNL property. CRNL is 
located in an area where the frequency of seismic activity is rela- 
tively high even though the magnitude of earthquakes has been 
historically <4 on the Richter scale. Since the long term stability 
and integrity of a radioactive waste disposal facility are of primary 
concern, it has been necessary to analyze the Chalk River area 
seismicity and assess its implications with respect to siting such a 
facility in the area. These implications are primarily in three cate- 
gories: (1) site suitability; (2) design and engineering of the facility; 
and (3) regulatory concerns. This paper provides the relevant seis- 
mic data, analyses and discussion of the relevant implications. it 
also identifies the soil related concerns important to the acceptabil- 
ity of CRNL’s proposed SLB-P1 site. 


30034 (INIS-mf—12911, pp. 99-103) A systematic approach 
to the analysis of waste management systems. Buchnea, A. 
(MacLaren Plansearch, Inc., Toronto, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
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Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

A systematic analytical approach is valuable in choosing and 
licensing the optimum waste management option. Using a compo- 
nent model (e.g. CHINTEX, described in this paper), a framework 
within which to describe the behaviour of the waste facility/ 
environment system can be constructed. Within this framework, de- 
sign and field data requirements can be established. When applied 
early in a project, the more expensive design and field work can be 
focussed and the likelihood of overlooking critical impacts reduced. 
The approach was applied to the choice of decommissioning op- 
tions for uranium tailings and the analysis of alternatives for the 
disposal of uranium refinery wastes to demonstrate its value. 


30035 (INIS-mf—12911, pp. 232-236) Bulk getters for tritium 
storage. Kherani, N.P. (Ontario Hydro, Toronto, ON (Canada). Re- 
search Center); Shmayda, W.T. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428—: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A program was carried out to develop working experience with 
bulk metal getter beds for tritium handling in support of the Tritium 
Removal Facility being constructed at the Darlington Nuclear Gen- 
erating Station site. This paper summarizes the data base 
developed for temporary and long-term tritium storage on bulk get- 
ters, namely the operating characteristics of a series of uranium 
and titanium beds built and tested during this program. Descrip- 
tions of doubly contained 3 Kg and 25 g uranium beds, recently 
designed at Ontario Hydro for tritium service, is also presented. 


30036 (INIS-mf-12924) Feasibility of high level radioactive 
waste disposal in deep sea sediments: Site assessment and 
sediment barrier characteristics. Buckley, D.E. Bedford Inst. of 
Oceanography, Dartmouth, NS (Canada). Atlantic Geoscience 
Center. 1987 9p. Order Number DE91642687. Source: OSTI; NTIS 
(US Sales Only); INIS. 

For the past ten years, an international program has been con- 
ducted to investigate the concept feasibility for disposing of spent 
nuclear fuel waste in deep ocean sediments. These studies by the 
Seabed Working Group were coordinated by the Nuclear Energy 
Agency of the Organization for Economic Cooperation and Devel- 
opment. Penetrators have been considered as the primary method 
of waste emplacement. This required emphasis on studies of the 
nature of the plastic sediments which would form the primary 
barrier to the release of radionuclides into the biosphere. Site qual- 
ification guidelines, included criteria for tectonic and sedimentary 
stability over periods of at least 10° years. Using these guidelines 
two potential areas were identified: one in the Madeira Abyssal 
Plain; and one in the Southern Nares Abyssal Plain, both in the 
North Atlantic. The sediment barrier properties are quite different in 
terms of dominant mineralogy (carbonates in MAP, and silicous 
clays in SNAP). The MAP is dominated by thick wide-spread tur- 
bidites, but SNAP is dominated by thin discontinuous turbidites. 


30037 (JAERI-M-91-015, pp. 3-19) Simulation code for a 
hybrid system of an intense proton linac and TRU fuelled sub- 
critical core. Nishida, Takahiko (Japan Atomic Energy Research 
inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Takada, Hiroshi; Nakahara, Yasuaki; Kanno, Ikuo; Tsutsui, Tsuneo; 
Takizuka, Takakazu; Akabori, Mitsuo; Mizumoto, Motoharu; 
Kaneko, Yoshihiko. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1991. (in Japanese). (CONF-9010368-: 6. seminar 
on software development in nuclear energy research, Tokai 
(Japan), 31 Oct - 1 nov 1990). In Proceedings of the sixth seminar 
on software development in nuclear energy research. 194p. Order 
Number DE91780381. Source: OSTI; NTIS (US Sales Only); INIS. 

At present the conceptual design study for a hybrid system of an 
intense proton linac (1.5 GeV, ~ 10 mA) and TRU fuelled 
subcritical core are being performed as an accelerator-driven trans- 
mutation system in OMEGA project, taking into accounts (a) 
transmutation efficiency, (b) energy balance and (c) time span re- 
quired for the accelerator development. Therefore two types of 
computer codes are used for the design study of transmutation 
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system : (1) Monte Carlo simulation codes for calculating the spal- 
lation reaction and particle transport in the high energy region of ~ 
15 MeV to ~ 1.5 GeV such as NMTC/JAERI-NMTA, HETC and 
NUCLEUS, (2) neutron transport code for the energy range below 
15 MeV such as MORSE-DD. We can also use the ACCEL code 
system calculating the particle behavior in the whole energy range 
as one computing job by combining NMTC/JAERI with the Sn 
transport code TWOTRAN-II. On the other hand the SPCHAIN 
code has been developed for the time evolution calculation of 
transmuted products in the spallation energy range and the 
ORIGEN-2 code upgraded for the burnup calculation in the burner 
reactor is used for the transmutation of TRU in the core. At this 
meeting the content of codes, which were prepared and developed 
at JAERI, and remarkable issues about the conceptual study of ac- 
celerator transmutation at JAERI are briefly described. (author). 


30038 (LA-UR-91-2134) Neutronics parameter variation 
studies for the Los Alamos ATW concept. Krohn, B.J.; Perry, 
R.T.; Sapir, J.L. Los Alamos National Lab., NM (United States). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911107—21: Win- 
ter meeting of the American Nuclear Society (ANS), San Francisco, 
CA (United States), 10-15 Nov 1991). Order Number DE91016083. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Los Alamos ATW (Accelerator Transmutation 
of nuclear Waste) project is to utilize a high-energy (800-1600 
MeV), high current (25-60mA) proton beam to generate a large 
neutron flux for the transmutation of nuclear wastes. Our theoretical 
modeiing efforts have been directed toward designing a device that 
will transmute the 2000 kg of Te and | in the Hanford waste deposi- 
tory along with significant quantities of actinides. Previous system 
studies have indicated the feasibility of such a device. However, it 
required thirty years to transmute 2000 kg of Tc and 400 kg of Np. 
In the present work, we have expanded on the previous study and 
focused on a device which will significantly reduce the time re- 
quired for the transmutation of the fission products. 3 refs., 1 tab. 


30039 (LA-UR-91-2408) Integrated unit operations within 
the Advanced Testing Line tor Actinide Separations (ATLAS). 
Schreiber, S.B.; Yarbro, S.L.; Pope, N.G.; Day, R.S. Los Alamos 
National Lab., NM (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-910852-8: Summer national meeting of the 
American Institute of Chemical Engineers (AIChE), Pittsburgh, PA 
(United States), 20-22 Aug 1991). Order Number DE91016009. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Advanced Testing Line for Actinide Separations (ATLAS) is 
currently in the initial phases of start up at the Los Alamos National 
Laboratory Plutonium Facility at TA-55. This integrated pilot plant 
operation, housed in six interconnected gloveboxes, encompasses 
all the major unit operations currently used for the nitrate aqueous 
processing of actinide scarp. These include: dissolution, anion ex- 
change, precipitations (oxalates and peroxides), calcination, and 
evaporation for waste treatment. The Line uses a distributed pro- 
cess control scheme based on a PC network running a process 
control software package and PID controllers for equipment opera- 
tion and data logging. On-line and in-line analytical support 
provides near real time results for both the actinide and impurity 
content of the various streams which are used to optimize process 
efficiency. Integrating all of the major aqueous unit operations, 
along with the process control and the analytic’ support, is a first for 
the industry. It will be used in optimizing process efficiency to mini- 
mize waste generation. 1 fig. 


30040 (LA-UR-91-2601) Nuclear energy generation and 
waste transmutation using an accelerator-driven intense ther- 
mal neutron source. Bowman, C.D.; Arthur, E.D.; Lisowski, P.W.; 
Lawrence, G.P.; Jensen, R.J.; Anderson, J.L.; Blind, B.; Cappiello, 
M.; Davidson, J.W.; England, T.R.; Engel, L.N.; Haight, R.C.; 
Hughes, H.G. Ill; Ireland, J.R.; Krakowski, R.A.; LaBauve, R.J.; 
Letellier, B.C.;.Los Alamos National Lab., NM (United States). 
[1991]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910626-10: 6. in- 
ternational conference on emerging nuclear energy systems, 
Monterey, CA (United States), 16-21 Jun 1991). Order Number 
DE91018019. Source: OSTI; NTIS; INIS; GPO Dep. 





We describe a new approach for commercial nuclear energy pro- 
duction without a long-term high-level waste stream and for 
transmutation of both fission product and higher actinide commer- 
cial nuclear waste using a thermal flux of accelerator-produced 
neutrons in the 10'® n/cm?-s range. Continuous neutron fluxes at 
this intensity, which is approximately 100 times larger than is typi- 
cally available in a large scale thermal reactor, appear practical 
owing to recent advances in proton linear accelerator technology 
and to the spallation target-moderator design presented here. This 
large flux of thermal neutrons makes possible a waste inventory in 
the transmutation system which is smaller by about a factor of 100 
than competing concepts. The accelerator allows the system to op- 
erate well below criticality so that the possibility for a criticality 
accident is estimated. No control rods are required. The successful 
implementation of this new method for energy generation and 
waste transmutation would eliminate the need for nuclear waste 
storage on a geologic time scale. The production of nuclear energy 
from *°2Th or 238U is used to illustrate the general principles of 
commercial nuclear energy production without long-term high-level 
waste. There is sufficient thorium to meet the world’s energy needs 
for many millenia. 27 refs., 13 figs., 12 tabs. 


30041 (LA-UR-91-2755) The strengthening and repair of 
underground structures: A new approach to the management 
of nuclear waste. Colgate, S.A. Los Alamos National Lab., NM 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States}. DOE Contract W-7405-ENG-36. (CONF- 
910626-9: 6. international conference on emerging nuclear energy 
systems, Monterey, CA (United States), 16-21 Jun 1991). Order 
Number DE91018047. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents three closely related ideas and technologies: 
(1) The secure, repairable, long time confinement of nuclear ra- 
dioactive waste underground by a large surrounding region of 
compressive overstress; (2) The inherent tectonic weakness and 
vulnerability of the normal underground environment and its modifi- 
cation by overstress; (3) The process of creating overstress by the 
sequential periodic high pressure injection of a finite gel strength 
rapid setting grout. 12 refs., 6 figs. 


30042 (NSS-G-110) Engineered barriers: current status 
1989. Atkinson, A. (UKAEA Harwell Lab. (UK). Materials Develop- 
ment Div.); Marsh, G.B. United Kingdom Nirex Ltd., Harwell 
(United Kingdom). Jun 1989. 47p. Order Number DE92601522. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarises the current state of research relevant to 
assessing the performance of engineered barriers made of steel 
and concrete in radioactive waste repositories. The objective of 
these barriers is to contain substantially the radionuclides within 
them by providing both physical and chemical impediment to their 
release. The physical barriers are of most value for highly soluble 
isotopes with relatively short half-lives (eg '°’Cs), since they can 
provide a measure of containment until a large fraction of the activ- 
ity has decayed. In addition they can facilitate retrievability for 
some period after disposal. The chemical barriers operate by bene- 
ficial conditioning of the near field groundwater and providing sites 
for sorption of radionuclides. Both of these reduce the aqueous 
concentration of radionuclides in the near field. (author). 


30043 (NUREG—1423-Vol.2) A compilation of reports of the 
Advisory Committee on Nuclear Waste, July 1990—June 1991. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Aug 1991. 98p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This compilation contains 20 reports issued by the Advisory 
Committee on Nuclear Waste (ACNW) during the third year of its 
operation. The reports were submitted to the Chairman, US Nu- 
clear Regulatory Commission, or to the Director, Office of Nuclear 
Material Safety and Safeguards. All reports prepared by the Com- 
mittee have been made available to the public through the NRC 
Public Document Room and the US Library of Congress. 


30044 (NUREG/CR-5743) Approaches to large scale unsat- 
urated flow in heterogeneous, stratified, and fractured 
geologic media. Ababou, R. Nuclear Regulatory Commission, 
Washington, DC (United States); Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering. Aug 1991. 
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159p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report develops a broad review and assessment of quantita- 
tive modeling approaches and data requirements for large-scale 
subsurface flow in radioactive waste geologic repository. The data 
review includes discussions of controlled field experiments, existing 
contamination sites, and site-specific hydrogeologic conditions at 
Yucca Mountain. Local-scale constitutive models for the unsatu- 
rated hydrodynamic properties of geologic media are analyzed, 
with particular emphasis on the effect of structural characteristics of 
the medium. The report further reviews and analyzes large-scale 
hydrogeologic spatial variability from aquifer data, unsaturated soil 
data, and fracture network data gathered from the literature. 
Finally, various modeling strategies toward large-scale flow simula- 
tions are assessed, including direct high-resolution simulation, and 
coarse-scale simulation based on auxiliary hydrodynamic models 
such as single equivalent continuum and dual-porosity continuum. 
The roles of anisotropy, fracturing, and broad-band spatial variabil- 
ity are emphasized. 252 refs. 


30045 (OH-85-127-K) Diffusion from cylindrical waste 
forms. Thomas, G.F. Ontario Hydro, Toronto, ON (Canada). Re- 
search Center. May 1985. 37p. Order Number DE91642689. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The diffusion of a single component material from a finite cylin- 
drical waste form, initially containing a uniform concentration of the 
material, is investigated. Under the condition that the cylinder is 
maintained in a well-stirred bath, expressions for the fractional in- 
ventory leached and the leach rate are derived with allowance for 
the possible permanent immobilization of the diffusant through its 
decay to a stable product and/or its irreversible reaction with the 
waste form matrix. The usefulness of the reported results in nuclear 
waste disposal applications is emphasized. The results reported 
herein are related to those previously derived at Oak Ridge Na- 
tional Laboratory by Bell and Nestor. A numerical scheme involving 
the partial decoupling of nested infinite summations and the use of 
rapidly converging rational approximants is recommended for the 
efficient implementation of the expressions derived to obtain reliable 
estimates of the bulk diffusion constant and the rate constant de- 
scribing the difftusant-waste form interaction from laboratory data. 


30046 (ORNL/TM-11307) Solid low-level waste certification 
strategy. Smith, M.A. Oak Ridge National Lab., TN (United 
States). Aug 1991. 26p. Sponsored by USDOE, W. on, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91017172. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Solid Low-Level Waste (SLLW) Certification 
Program is to provide assurance that SLLW generated at the 
ORNL meets the applicable waste acceptance criteria for those fa- 
cilities to which the waste is sent for treatment, handling, storage, 
or disposal. This document describes the strategy to be used for 
certification of SLLW or ORNL. The SLLW Certification Program 
applies to all ORNL operations involving the generation, shipment, 
handling, treatment, storage and disposal of SLLW. Mixed wastes, 
containing both hazardous and radioactive constituents, and 
transuranic wastes are not included in the scope of this document. 
13 refs., 3 figs. 


30047 (ORNL/TM-11709) MVST scale-model sludge mob/- 
lization development. Shor, J.T.; Cummins, R.L. Oak Ridge 
National Lab., TN (United States). Aug 1991. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE91017918. Source: OSTI; NTIS; 
GPO Dep. 

Development work at Oak Ridge National Laboratory (ORNL) 
has been undertaken to remove radioactive sludge from under- 
ground storage tanks of an unusual construction and 
Work at other US Departm<it of Energy (DOE) laboratories has 
been studied, scale-model development tests have been conducted 
using Reynokis and Froude numbers for similitude, and recommen- 
dations have been made for further study using a single-point 
sluicing technique and a robot that works with a mobile suction 
hose. Larger-scale equipment for further development is under 
construction. 13 refs., 3 figs., 2 tabs. 
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30048 (ORNLtr—91/20) Chemical decontamination method 
for radioactive metal waste. Onuma, Tsutomu (Hitachi Plant Con- 
struction Co., Inc., Tokyo (Japan)); Akimoto, Hidetoshi. Oak Ridge 
National Lab., TN (United States). [1991]. 10p. Translation of 
Japanese Patent Application 1990-22597, file date July 11, 1988, 
published January 25, 1990. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. Order Num- 
ber DE91017639. Source: OSTI; NTIS; INIS; GPO Dep. 

The invention relates to a decontamination method for radioac- 
tive metal waste products derived from equipment that handles 
radioactive materials whose surfaces have been contaminated; in 
particular it concerns a decontamination method that reduces the 
amount of radioactive waste by decontaminating radioactive waste 
substances to a level of radioactivity in line with normal waste 
products. In order to apply chemical decontamination to meta! 
waste products whose surfaces are divided into carbon steel waste 
and stainless steel waste; the carbon steel waste is treated using 
only a primary process in which the waste is immersed in a sulfuric 
acid solution, while the stainless steel waste must be treated with 
both the primary process and then electrolytically reduces it for a 
specific length of time and a secondary process that uses a solu- 
tion of sulfuric acid mixed with oxidizing metal salts. The method 
used to categorize metal waste into carbon steel waste and stain- 
less steel waste involves determining the presence, or absence, of 
magnetism. Voltage is applied for a fixed duration; once that has 
stopped, electrolytic reduction repeats the operative cycle of apply- 
ing, then stopping voltage until the potential of the radioactive 
metal waste is retained in the active region. 1 fig. 2 tabs. 


30049 (PNL-7766) DOE Ofice of Civilian Radioactive 
Waste Management Systems studies plan, fiscal years 1991 
and 1992. Wood, T.W.; Haffner, D.R.; Fletcher, J.F. Pacific North- 
west Lab., Richland, WA (United States). Aug 1991. 73p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017597. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Systems Engineering Management Plan for the DOE Office 
of Civilian Radioactive Waste Management, which defines the sys- 
tems engineering process for the Federal Radioactive Waste 
System (FWMS), requires that systems studies to support the inte- 
gration, evaluation, and optimization of the system be identified. 
These studies are generally directed toward further defining system 
or system-element functional requirements, including interface 
requirements, evaluating alternative system configurations or oper- 
ational rules, or optimizing design features to achieve system 
integration. Because the decisions based on these studies are con- 
ducted within the overall configuration management process, a 
consistent and documented framework for the identification and 
conduct of systems studies must be available. A planned approach 
is needed so that results from defensible and referenceable sys- 
tems analyses are available to make informed decisions in a timely 
manner. This Plan covers “top level” studies (i.e., those involving 
system requirements generally and the definition of requirements 
for system elements). This Plan is focused on the FY 1991 and 
1992 period, and will be updated periodically as required to ensure 
its currency. Proposed systems studies for FY 1991 and 1992, 
their recommended timing, and their relations to one another, cur- 
rent studies, and major program milestones are identified. In 
general, only those studies supporting monitored retrievable stor- 
age (MRS) design requirements are recommended for immediate 
initiation. The studies are grouped into five major decision groups 
to allow scheduling to support specific decision windows. The pro- 
posed system studies schedule is generally a conservative one, 
with studies occurring early in or before the associated decision 
window. These proposed studies are described in this Plan. 16 
refs., 6 figs., 2 tabs. 


30050 


(PNL-SA-18959) Evaluation of the potential for gas 
pressurization and tree liquid accumulation in a canister from 
the West Valiey Demonstration Project. Hazelton, R.F.; Thornhill, 
C.K.; Ross, W.A. Pacific Northwest Lab., Richland, WA (United 


States). Apr 1991. 11p. Sponsored 
(United States). 
9104256-3: 


by USDOE, Washington, DC 
DOE Contract ACO06-76RL01830. (CONF- 
Symposium on nuclear waste management, 
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Cincinnati, OH (United States), 28 Apr - 2 may 1991). Order Num- 
ber DE91017841. Source: OSTI; NTIS; INIS; GPO Dep. 

A full-scale canister from the West Valley Demonstration Project 
(WVDP) was tested to determine the potential for gas generation 
(non-radiolytic only) and liquid accumulation. The canister was 
sealed and held at a temperature of about 500°C for eight weeks. 
Gas samples obtained during the test were analyzed using mass 
spectroscopy to determine the composition of gases within the can- 
ister. At the end of the eight weeks the canister gases were 
evacuated through a desiccant and cold trap to capture any water 
that had been released by the glass during the test. Gas samples 
obtained during the test showed that most of the oxygen was con- 
sumed. The glass itself was not found to be a significant source for 
free water at the conditions of the test. The amount of water recov- 
ered from the canister was calculated to be about 0.7 g. 6 refs., 3 
figs., 1 tab. 


30051 (PNL-SA-19218) In situ vitrification of mixed 
wastes: Progress and regulatory status. Kindle, C.H. (Environ- 
mental Protection Agency, Seattle, WA (United States)); Barich, 
J.J. Ill. Pacific Northwest Lab., Richland, WA (United States). Aug 
1991. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-910849—4: Inter- 
national mixed waste symposium, Baltimore, MD (United States), 
26-29 Aug 1991). Order Number DE91017536. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In situ vitrification (ISV) technology targets mixed wastes in in 
situ near-surface environments. Federal laws governing toxic sub- 
stances (TSCA), hazardous waste (RCRA), and abandoned sites 
(Superfund) create the need for remediation technology and define 
the required performance characteristics. The need for ISV de- 
pends, in part, on the extent of regulation and how well ISV’s 
demonstrated performance characteristics match up with regulatory 
criteria. The regulatory requirements are easier to identity and 
meet in short-duration site- and situation-specific applications of the 
technology than they are simpler in long-term, generalized applica- 
tions. ISV's ability to treat both inorganics and organics in a single 
process supports applications for mixed, hazardous, and radioac- 
tive sites of moderate depth (20 ft). The durability of the ISV waste 
form is a major advantage of the technology when demonstrating 
permanence of a waste management strategy. Achieving depth 
and vapor containment assurance are issues being addressed as 
the ISV process is refined for new applications having different pro- 
cessing concerns. Refinements include moveable electrodes and 
sheet steel as the material for the containment structure. 16 refs., 
4 figs., 6 tabs. 


30052 (PNL-SA-19490) Object reasoning for waste remedi- 
ation. Pennock, K.A.; Bohn, S.J.; Franklin, A.L. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-910852-—12: Summer national meeting of the 
American Institute of Chemical Engineers (AIChE), Pittsburgh, PA 
(United States), 20-22 Aug 1991). Order Number DE91017842. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A large number of contaminated waste sites across the United 
States await size remediation efforts. These sites can be physically 
complex, composed of multiple, possibly interacting, contaminants 
distributed throughout one or more media. The Remedial Action 
Assessment System (RAAS) is being designed and developed to 
Support decisions concerning the selection of remediation alterna- 
tives. The goal of this system is to broaden the consideration of 
remediation alternatives, while reducing the time and cost of mak- 
ing these considerations. The Remedial Action Assessment 
System is a hybrid system, designed and constructed using object- 
oriented, knowledge- based systems, and structured programming 
techniques. RAAS uses a combination of quantitative and qualita- 
tive reasoning to consider and suggest remediation alternatives. 
The reasoning process that drives this application is centered 
around an object-oriented organization of remediation technology 
information. This paper describes the information structure and or- 
ganization used to support this reasoning process. In addition, the 
paper describes the level of detail of the technology related infor- 
mation used in RAAS, discusses required assumptions and 





procedural implications of these assumptions, and provides ratio- 
nale for structuring RAAS in this manner. 3 refs., 3 figs. 


30053 (PNL-SA-19729) The use of Catalyzed Electrolytic 
Plutonium Oxide Dissolution (CEPOD) for waste treatment. 
Wheelwright, E.J.; Ryan, J.L.; Bray, L.A.; Bryan, G.H.; Surma, J.E. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1991. 
43p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00789. (CONF-9107104-13: 5. international 
conference on precipitation scavenging and atmosphere surface 
exchange process, Richland, WA (United States), 15-19 Jul 1991). 
Order Number DE91016123. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Catalyzed Electrolytic Plutonium Oxide Dissolution (CEPOD) was 
first demonstrated at Pacific Northwest Laboratory (PNL) in early 
1974 in work funded by EXXON Corporation. That work was aimed 
at dissolution of Pu-containing residues remaining in mixed-oxide 
reactor fuels dissolution and was first publicly disclosed in 1981. 
The process dissolves PuO2 in an anolyte containing small (cat- 
alytic) amounts of elements that form kinetically fast, strongly 
oxidizing ions. These are continuously regenerated at the anode. 
Catalysts used, in their oxidized form, include Ag**, Ce**, Co**, 
and AmO,**. This paper reviews the chemistry involved in CEPOD 
and the results of its application to the dissolution of the Pu con- 
tent of a variety of PuOz-containing materials such as off-standard 
oxide, fuels dissolution residues, incinerator ash, contaminated 
soils, and other scraps or wastes. Results are presented for both 
laboratory-scale and plant-scale dissolvers. Spin-off applications 
such as decontamination of metallic surfaces and destruction of or- 
ganics are discussed. 27 refs., 20 figs. 


30054 (PNL-SA-19761) Graphics-based nuclear facility 
modeling and management. Rod, S.R. Pacific Northwest Lab., 
Richiand, WA (United States). Jul 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-910774—84: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91018222. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Nuclear waste management facilities are characterized by their 
complexity, many unprecedented features, and numerous compet- 
ing design requirements. This paper describes the development of 
comprehensive descriptive databases and three-dimensional mod- 
els of nuclear waste management facilities and applies the 
database/model to an example facility. The important features of 
the facility database/model are its abilities to (1) process large vol- 
umes of site data, plant data, and nuclear material inventory data 
in an efficient, integrated manner; (2) produce many different repre- 
sentations of the data to fulfill information needs as they arise; (3) 
create a complete three-dimensional solid model of the plant with 
all related information readily accessible; and (4) support complete, 
consistent inventory control and plant configuration control. While 
the substantive heart of the system is the database, graphic visual- 
ization of the data vastly improves the clarity of the information 
presented. Graphic representations are a convenient framework for 
the presentation of plant and inventory data, allowing all types of 
information to be readily located and presented in a manner that is 
easily understood. 2 refs., 5 figs., 1 tab. 


30055 (PNL-SA-—19786) Aqueous dissolution of laboratory 
and field samples from the in-situ vitrification process. McGrail, 
&.P. (Pacific Northwest Lab., Washington, DC (United States)); 
Bates, S.O. Pacific Northwest Lab., Washington, DC (United 
States). Aug 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. (CONF-910874— 
1: 7. international conference on the physics of non-crystalline 
solids, Cambridge, MA (United States), 4-9 Aug 1991). Order Num- 
ber DE91017417. Source: OSTI; NTIS; INIS; GPO Dep. 

In-situ vitrification (ISV) is being evaluated in several countries 
as a remediation technology for immobilizing both hazardous and 
radioactive buried wastes. A combination of laboratory data and 
modeling results are presented that establishes the scientific basis 
for predicting the long-term stability of an ISV glass in the environ- 
ment. Laboratory experiments included tests with ISV samples 
obtained from pilot- and intermediate-scale field tests, a nuclear 
waste glass, and a natural obsidian. 8 refs. 
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30056 (SAND-90-0626) Summary of WIPP Room B heater 
test brine and backfill material data. Krumhansl, J.L.; Stein, C.L.; 
Jarrell, G.D.; Kimball, K.M. Sandia National Labs., Albuquerque, 
NM (United States). Jul 1991. 47p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE91016871. Source: OSTI; NTIS; INIS; GPO Dep. 

Simulated DHLW (Defense High Level Waste) package perfor- 
mance tests were carried out at the WIPP (Waste Isolation Pilot 
Plant) by emplacing a number of waste canisters containing electri- 
cal heaters into the floor of the mine. Peak temperatures were 
about 130°C, and the tests ran for three years. During this time, 
an unanticipated large amount of water was collected from heater 
hole BO42. A study was, therefore, undertaken to determine if this 
fluid was derived from normal weep brines. This was accomplished 
by comparing the amount of salt deposited by the dried weep 
brines with the volume of condensed steam collected during the 
test. Documenting the post-test condition of the various backfills 
was the other objective of this report. In spite of being exposed to 
acidic vapors, the bentonite-sand backfill retained its mineralogic 
integrity. However, the bentonite-sand backfill compacted between 
the canister and the wall only achieved a density that was about 
three quarters that of a pore-free material. The bentonite backfill 
also showed evidence of hair-line cracks through which steam had 
left the vicinity of the canister. In contrast, compacted crushed salt 
backfill exhibited no evidence of through-going cracks and was 
compacted to better than 99% of that of pure nonporous sodium 
chloride. Thus, the seal provided by a crushed salt backfill appears 
to be superior to that provided by bentonite. 13 refs., 6 tabs. 


30057 (SAND-90-2509C) Experimental and modeling re- 
sults for reconsolidation of crushed natural rock salt under 
varying physical conditions: Applications to nuclear waste 
isolation in bedded and domal salt formations. Zeuch, D.H.; 
Holcomb, D.J. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910907— 
4: 7. international congress on rock mechanics, Aachen 
(Germany), 16-20 Sep 1991). Order Number DE91017310. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Mined salt from the underground facility at the Waste Isolation 
Pilot Plant (WIPP) Project is a candidate material for use as back- 
fill around the waste packages and in the underground openings 
during and after the operational phase. We have conducted a se- 
ries of hydrostatic and triaxial compression experiments on the 
time-dependent compaction behavior of crushed salt under nomi- 
nally dry, “damp,” (0.5-5 wt % added water), and brine-saturated 
conditions. Though the compaction of dry crushed salt is very slow 
in the laboratory, damp salt is likely to compact as rapidly as the 
mine walls can converge. Drained tests on brine-saturated crushed 
salt indicate that, though effects associated with saturation do re- 
tard consolidation rates slightly, high fractional densities (>0.95) 
can still be obtained on laboratory times scales at pressures below 
lithostatic at the WIPP. Triaxial compression experiments indicate 
that small deviatoric stresses have little impact on consolidation 
rates. Micromechanical models for the compaction of dry and damp 
crushed salt, based on isostatic hot-pressing models, are dis- 
cussed. 14 refs., 4 figs. 


30058 (SAND-90-2826) A coupled mechanical/hydrologic 
model for WIPP shaft seals. Ehgartner, B. Sandia National Labs., 
Albuquerque, NM (United States). Jun 1991. 55p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91017719. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Effective sealing of the Waste Isolation Pilot Plant (WIPP) shafts 
will be required to isolate defense-generated transuranic wastes 
from the accessible environment. Shafts penetrate water-bearing 
hard rock formations before entering a massive creeping-salt for- 
mation (Salado) where the WIPP is located. Short and long-term 
seals are planned for the shafts. Short-term seals, a composite of 
concrete and bentonite, will primarily be located in the hard rock 
formations separating the water-bearing zones from the Salado For- 
mation. These seals will limit water flow to the underlying long-term 
seals in the Salado. The long-term seals will consist of lengthly 
segments of initially unsaturated crushed salt. Creep closure of the 


ERA Vol. 16, No. 11 83 





05 NUCLEAR FUELS 
0520 Waste Management 


shaft will consolidate unsaturated crushed salt, thereby reducing its 
permeability. However, water passing through the upper short-term 
seals and brine inherent to the salt host rock itself will eventually 
saturate the crushed salt and consolidation could be inhibited. 
Before saturating, portions of the crushed salt in the shafts are ex- 
pected to consolidate to a permeability equivalent to the salt host 
rock, thereby effectively isolating the waste from the overlying 
water-bearing formations. A phenomenological model is developed 
for the coupled mechanicaVhydrologic behavior of sealed WIPP 
shafts. The model couples creep closure of the shaft, crushed salt 
consolidation, and the associated reduction in permeability with 
Darcy’s law for saturated fluid flow to predict the overall permeabil- 
ity of the shaft seal system with time. 17 refs., 6 figs., 1 tab. 


30059 (SAND-91-0430C) Modeling mineral dissolution and 
precipitation in dual-porosity systems. Novak, C.F.; Gelbard, F. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9110152-2: 3. international 
conference on chemistry and migration behavior of actinides and 
fission products in the geosphere, Jerez de la Frontera (Spain), 21- 
25 Oct 1991). Order Number DE91017985. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A dual-porosity chemical transport model is applied to saturated 
fractured porous media. In this model, transport through fractures 
is advection-dominated while transport between the matrix and the 
fractures is diffusion-dominated. Recent studies in the literature in- 
dicate that conservative tracers and radionuclides in these systems 
will be retarded by matrix diffusion in the absence of chemical 
reactions. This study examines systems that include chemical reac- 
tions (e.g. dissolution/precipitation and aqueous complexation) and 
examines changes in retardation caused by precipitation. Results 
from simulations with idealized chemistry are presented and dis- 
cussed to illustrate basic characteristics of this system. These 
characteristics include dissolution/precipitation waves. Results are 
contrasted with advection-only or diffusion-only (both single poros- 
ity) cases. An additional simulation using realistic chemistry as 
calculated with the Pitzer activity coefficient model illustrates the 
chemical retardation of a contaminant due to contaminant precipita- 
tion. 45 refs., 10 figs., 2 tabs. 


30060 (SAND-91-0625C) Expert judgment as input to 
Waste Isolation Pilot Plant performance-assessment calcula- 
tions: Probability distributions of significant system 
parameters. Trauth, K.M. (Sandia National Labs., Albuquerque, 
NM (United States)); Rechard, R.P.; Hora, S.C. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910849-1: International mixed waste 
symposium, Baltimore, MD (United States), 26-29 Aug 1991). Or- 
der Number DE91016191. Source: OSTI; NTIS; INIS; GPO Dep. 

Performance-assessment calculations are being performed for 
the Waste Isolation Pilot Plant (WIPP), a planned underground 
repository in southeastern New Mexico, USA for the disposal of 
transuranic waste and any hazardous materials that may contami- 
nate the waste. The performance-assessment calculations estimate 
the long-term radionuclide releases from the disposal system to the 
accessible environment. The estimation of the releases is proba- 
bilistic in nature, requiring system parameters to be described with 
probability distributions. Because direct experimental data in some 
areas are presently of insufficient quantity to form the basis for the 
required distributions, researchers at Sandia National Laboratories 
have utilized a formalized expert-judgment elicitation procedure. 
Expert judgment was used to estimate the concentrations in the 
brines in the repository rooms and drifts of the specific radionu- 
clides and hazardous materials that may be released. The 
variables representing these concentrations have been shown by 
sensitivity analyses to be among the set of parameters making the 
greatest contribution to the uncertainty in WIPP model predictions. 
Utilizing the available information, the experts developed an under- 
standing of the problem and were formally elicited to obtain 
probability distributions that characterize fixed, but unknown, quan- 
tities. The probability distributions developed by the experts have 
been incorporated into the performance-assessment data base and 
will be used in subsequent calculations. 16 refs., 1 tab. 
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30061 (SAND-91-0686C) Investigations into the coupled 
fluid flow and mechanical creep closure behavior of waste dis- 
posal rooms in bedded salt. Mendenhall, F.T.; Butcher, B.M.; 
Davies, P.B. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9109261-1: 3. OECD/NEA workshop: near-field effects of gas 
release, Aix-en-Provence (France), 23-26 Sep 1991). Order Num- 
ber DE91018319. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the results of numerical simulations of a 
Waste Isolation Pilot Plant (WIPP) disposal room. In particular the 
results show: (1) that an initially empty disposal room will consoli- 
date in 195 years to less than 10% of is initial volume, (2) that if 
waste, backfill, and gas generation are allowed to generate back- 
stress, room consolidation ceases at about 9-10 MPa backstress 
and room expansion can occur with backstress slightly higher than 
9-10 MPa, (3) that reducing the gas generation potentials and 
rates by a factor of five, drops the maximum room pressure from 
about 22 MPa to about 18 MPa and decreases the minimum room 
porosity from about 0.30 to 0.09, (4) that for two-phase fluid flow, 
brine and gas are driven out of the disposal room into the non- 
halite interbeds and that pressures build in these interbeds near 
the disposal room, and (5) that the interbed pressurization shown 
in the two-phase flow can exceed lithostatic pressure of 14.8 MPa, 
which has the potential of opening preexisting fractures between 
disposal rooms in about 270 years. This work demonstrates the 
complex interdependent interactions of creep closure affecting void 
volume, gas pressurization, brine flow, gas generation, and in- 
terbed fracture dilation. Finally, work aiming at achieving greater 
coupling in the simulations of WIPP disposal rooms is discussed. 


30062 (SAND—91-1505C) Methodology to obtain expert in- 
formation about the conceptual mode! development process 
used for performance assessment of waste management sites. 
Kerl, F.A. (New Mexico Univ., Albuquerque, NM (USA). Dept. of 
Chemical and Nuclear Engineering); Heger, A.S.; Gallegos, D.P.; 
Davis, P.A. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-911107— 
13: Winter meeting of the American Nuclear Society (ANS), San 
Francisco, CA (United States), 10-15 Nov 1991). Order Number 
DE91015433. Source: OSTI; NTIS; GPO Dep. 

To provide a method for addressing the uncertainty associated 
with conceptual models developed for performance assessment of 
waste management sites, probabilistic networks have been applied 
to the conceptual model development process. The application of 
probabilistic networks provides a graphical representation of the 
reasoning process that goes into developing conceptual models. 
Probability tables associated with decision points in the process 
provide a quantification of the uncertainty that is associated with 
the resulting conceptual models. To support the development of 
this probabilistic network, a formal process is being designed and 
implemented to elicit expert information about the conceptual 
mode! development process. This paper discusses the approach to 
designing this expert judgment elicitation process. 10 refs. 


30063 (SAND-91-1614C) Constitutive modeling of salt be- 
havior: State of the technology. Munson, D.E.; Wawersik, W.R. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910907-5: 7. international 
congress on rock mechanics, Aachen (Germany), 16-20 Sep 1991). 
Order Number DE91017459. Source: OSTI; NTIS; INIS; GPO Dep. 

The modern investigation of the thermochemical behavior of salt 
started in the mid-1930’s and, for what appears to be a very 
narrow discipline, “salt mechanics” has acquired considerable tech- 
nical depth and sophistication. The last three decades have been 
especially productive in constitutive model development .and labo- 
ratory investigations of time-dependent creep behavior. This has 
been largely due to anticipated use of domal or bedded salt de- 
posits as sites for radioactive waste repositories and to expanded 
need for hydrocarbon and feedstock storage caverns. Salt is an 
interesting material, in that it is “metal like”; and, therefore, consti- 
tutive modeling can draw upon a large body of metal deformation 





information to arrive at appropriate models of behavior. Testing ap- 
paratus and methods have centered on either uniaxial or triaxial 
compression to obtain steady state and transient creep responses. 
Flow and fracture potentials have been defined. Validation attempts 
of the models against field data, although limited, have proved 
promising. 27 refs. 


30064 (SAND-91-7052) Analyses of backfilled transuranic 
wastes disposal rooms. Callahan, G.D. (RE/SPEC, Inc., Rapid 
City, SD (United States)); DeVries, K.L. Sandia National Labs., Al- 
buquerque, NM (United States); RE/SPEC, Inc., Rapid City, SD 
(United States). Apr 1991. 127p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO04-76DP00789. Order 
Number DE91018888. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is a US Department of 
Energy (DOE) research and development facility established to 
demonstrate the safe geologic disposal of transuranic (TRU) 
wastes generated from defense-related activities. Crushed salt and 
crushed-salt treatments are the candidate materials to be used as 
backfill around waste and waste packages in the underground 
disposal rooms. In response to room closure, the backfill is antici- 
pated to compact sufficiently such that an effective seal is formed 
reducing brine inflow and radionuclide transport. In this report, dif- 
ferent backfill and backfill/TRU waste combinations are investigated 
based on finite element simulations for a 200-year period con- 
ducted to examine and compare the sealing efficacy of different 
backfill scenarios. Specifically, disposal room content scenarios in- 
vestigated include crushed salt, a crushed salt/bentonite mixture, 
crushed salt covering TRU waste, crushed salt/bentonite covering 
TRU waste, crushed salt covering a mixture of crushed salt and 
shredded metallic waste and crushed salt covering vitrified waste. 
The simulations were conducted with the thermomechanical finite 
element program SPECTROM-32. The report includes a descrip- 
tion of constitutive relations used to simulate the backfill and host 
rock formation including viscoplastic (creep), nonlinear elastic, 
creep consolidation, and nonlinear elastic and consolidation mix- 
ture models. The simulation results show that the backfill attains 
average void fractions less than 5 percent in all cases except for 
the case with crushed salt/bentonite covering TRU waste, which is 
only slightly greater than 5 percent. The time required to attain 
these void fractions varies considerably between cases. 27 refs., 
22 figs., 11 tabs. 


30065 (SKB-TR-91-03) 1. The application of PIE tech- 
niques to the study of the corrosion of spent oxide fuel in 
deep-rock groundwaters. 2. Spent fuel degradation. Forsyth, 
R.S. (Studsvik Nuclear, Nykoeping (Sweden)). Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden); Studsvik 
Nuclear, Nykoeping (Sweden). Jan 1991. 35p. (STUDSVIK-NF(P)— 
90-43;STUDSVIK-NF(P)}-90-83.). Order Number DE92601053. 
Source: OSTI; NTIS (US Sales Only); INIS. 

During the autumn of 1990, papers summarizing work performed 
at Studsvik as part of the SKB research programme designed to 
study the corrosion behaviour of spent nuclear fuel in deep-rock 
groundwater were presented at two scientific meetings: The first 
paper presents results and observations of the study of the corro- 
sion of spent oxide fuel in deep-rock ground-waters. The PIE 
techniques were applied to the detailed study of spent fuel both 
before and after water contact. The second paper represents an 
up-dated reporting of results obtained in the Swedish programme 
relevant to preferential dissolution effects, including interim results 
from recently stored experiments specifically designed to study 
possible correlations between corrosion behaviour and fuel proper- 
ties conditioned by burnup and/or local power variations. Recent 
observations during the search for corrosion sites in fuel exposed 
to corrosion for about 4 years are also presented. (KAE). 


30066 (SKB-TR-91-08) Overview of geologic and geohy- 
drologic conditions at the Finnsjoen site and its surroundings. 
Ahibom, K. (Conterra AB (Sweden)); Tiren, S. Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Jan 1991. 
58p. Order Number DE92601145. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The geologic and tectonic conditions of the Finnsjoen site and its 
surroundings have been studied on several scales ranging from re- 
gional to site scale. The Finnsjoen study is situated within a 50 
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square km shear lens. This lens is a part of a regional, c.20-30 km 
wide, WNW trending shear belt that was developed 1600-1800 mil- 
lion years ago. The final repository for reactor waste at Forsmark is 
also situated within this shear belt. The Finnsjoen Rock Block, 
bounded by regional and semi-regional fracture zones, constitute 
the main part of the Finnsjoen site. The size of the block is about 6 
square km. A northeasterly trending fracture zone, Zone 1, divides 
this block into two lower order blocks, the northern and the south- 
ern block. In general, interpreted fracture zones, as well as the 
rock mass in general, are far better known in the northern 
Finnsjoen block compared to the southern block. This is due to ex- 
tensive and detailed investigations of a gently dipping fracture 
zone, Zone 2, in the northern block. A tectonic model including 14 
fracture zones is suggested for the Finnsjoen site and its surround- 
ings. These zones have mainly been interpreted from lineament 
maps and to some extent from borehole measurements. The lack 
of borehole data implies that many of interpreted fracture zones, 
especially in the southern block outside the Finnsjoen site, should 
be regarded as tentative. The good general knowledge of the geo- 
logic and geohydrologic conditions in the northern Finnsjoen block, 
and possible stagnant groundwater conditions below Zone 2, 
makes the northern block the most suitable location for the generic 
repository at the Finnsjoen site. (authors). 


30067 (SKB-TR-91-12) Numerical groundwater flow calcu- 
lations at the Finnsjoen site. Lindbom, B. (Kemakta Consultants 
Co, Stockholm (Sweden)); Boghammar, A.; Lindberg, H.; Bjelkaas, 
J. Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Feb 1991. 162p. Order Number DE92601147. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Swedish Nuclear Fuel and Waste Management Company 
(SKB) has initiated a research project called SKB 91, which is re- 
lated to performance assessment of repositories for high level 
waste from nuclear power plants. Specifically the Finnsjoen site is 
of concern. As part of this research project, the report describes 
groundwater flow calculations at the Finnsjoen site, located in 
northern Uppland, approximately 150 km north of Stockholm. The 
calculations have been performed with the finite element method 
applying the porous media approach. The project comprises three 
steps, the first of which is concerned with the presence of salt be- 
low a hydraulically significant structure. This step was modelled in 
two dimensions in a semi-generic fashion, while the two following 
steps comprised three-dimensional modelling of the site at a semi- 
regional and a local scale. The semi-regional model covered 
approximately 43 square km while the area of the local model was 
roughly 6.6 square km. The semi-regional model included well ex- 
pressed regional fracture zones that were explicitly modelled in 
deterministic manner. The modelling was performed with the finite 
element code NAMMU, used together with the program-package 
HYPAC. The latter was used for pre- and postprocessing purposes. 
The modelling was performed with 8-noded brick elements for the 
three-dimensional calculations, and the two-dimensional model 
involved the use of 8-noded rectangular elements. The present re- 
port is a revised version of a report previously published as a 
working report. The difference between the present report and the 
previous one, is that the present report describes the conclusions 
more site-specifically, the presentation of a number of the cases 
tackled has been pruned down, some editorial effort has been put 
into having the volume of the report reduced, and finally the sum- 
mary has been edited and cut down. (authors). 


30068 (UCRL-ID-104715) In situ changes in the moisture 
content of heated, welded tuff based on thermal neutron mee- 
surements. Ramirez, A.L.; Carlson, R.C.; Buscheck, T.A. 
Lawrence Livermore National Lab., CA (United States). Jul 1991. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017526. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thermal neutron logs were collected to monitor changes in mois- 
ture content within a welded tuff rock mass heated from a borehole 
containing an electrical heater which remained energized for 195 
days. Thermal neutron measurements were made in sampling 
boreholes before, during and after heating. The results generally 
corroborated our conceptual understanding of hydrothermal flow as 
well as most of the numerical modeling conducting for this study. 
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Conceptual models have been developed in conjunction with the 
numerical model calculations to explain differences in the drying 
and re-wetting behavior above and below the heater. Numerical 
modeling indicated that the re-wetting of the dried-out zone was 
dominated by the binary diffusion of water vapor through fractures. 
Saturation gradients in the rock matrix resulted in relative humidity 
gradients which drove water vapor (primarily along fractures) back 
to the dried-out zone where it condensed along the fracture walls 
and was imbibed by the matrix. 4 refs., 28 figs. 


30069 (UCRL-ID-104757) Temperature measurements from 
the prototype engineered barrier system field test. Lin, W.; 
Ramirez, A.L.; Watwood, D. Lawrence Livermore National Lab., CA 
(United States). Jul 1991. 23p. Sponsored by USDOE. Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE91017524. Source: OSTI; NTIS; GPO Dep. 

A horizontal heater test was conducted in G-Tunnel, Nevada 
Test Site, to study the hydrothermal response of the rock mass due 
to a thermal loading. The results of the temperature measurements 
are reported here. The maximum temperature on the surface of the 
heater can was about 340°C; the maximum temperature at the 
bottom of the heater borehole wall was about 240°C, which is sim- 
ilar to that expected in the rock adjacent to a real nuclear waste 
package. The measured temperatures agree with the results of a 
model, assuming heat conduction as the heat transfer mechanism. 
The measured temperatures also agree with a scoping calculation 
that was performed using a model which investigates the transport 
of water, vapor, air, and heat in fractured porous media. Our results 
indicate that the temperature field might be affected by the initial 
moisture content of the rock, the fractures in the rock, the distance 
from the free surface of the alcove wall, and the temperature distri- 
bution on the heater surface. Higher initial moisture content, higher 
fracture density, and cooling from the alcove wall tend to decrease 
the measured temperature. The temperature on top of the horizon- 
tal heater can was about 30°C greater than at the bottom 
throughout most of the heating phase, causing the rock tempera- 
tures above the heater to be greater than those below. Along a 
radius from the center of the heater, the heating created a dry 
zone, followed by a boiling zone and a condensation zone. Gravity 
drainage of the condensed water in the condensation zone had a 
strong effect on the boiling process in the test region. The temper- 
atures below and to the side of the heater indicated a region 
receiving liquid drainage from an overlying region of condensation. 
We verified that a thermocouple in a thin-wall measures the same 
temperature as one grouted in a borehole. 12 refs., 10 figs. 


30070 (UCRL-JC—103105) Engineered barrier systems and 
canister orientation studies tor the Yucca Mountain Project, 
Nevada. Wilder, D.G. Lawrence Livermore National Lab., CA 
(United States). Jul 1990. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9006120—7: International symposium on unique under- 
ground structures, Denver, CO (United States), 12-15 Jun 1990). 
Order Number DE91017652. Source: OSTI; NTIS; INIS; GPO Dep. 

Emplacement borehole orientation directly impacts many aspects 
of the Engineered Barrier System (EBS) and interactions with the 
near field environment. This paper considers the impacts of orien- 
tation on the hydrologic portion of the environment and _ its 
interactions with the EBS. The hydrologic environments is consid- 
ered from a conceptual! standpoint, the numerical analyses are left 
for subsequent work. As reported in this paper, several aspects of 
the hydrological environment are more favorable for long term per- 
formance of vertically oriented rather than horizontally oriented 
Waste Packages. 19 refs., 15 figs. 


30071 (UCRL-JC—103744) Corrosion considerations of 
high-nickel alloys and titanium alloys tor high-level radioactive 
waste disposal containers. Gdowski, G.E.; McCright, R.D. 
Lawrence Livermore National Lab., CA (United States). Jul 1991. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910328-6: CORROSION ‘91: 
National Association of Corrosion Engineers (NACE) conference, 
Cincinnati, OH (United States), 11-15 Mar 1991). Order Number 
DE91016564. Source: OSTI; NTIS; INIS; GPO Dep. 

Corrosion resistant materials are being considered for the metal- 
lic barrier of the Yucca Mountain Project's high-level radioactive 
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waste disposal containers. High nickel alloys and titanium alloys 
have good corrosion resistance properties and are considered 
good candidates for the metallic barrier. The localized corrosion 
phenomena, pitting and crevice corrosion, are considered as po- 
tentially limiting for the barrier lifetime. An understanding of the 
mechanisms of localized corrosion of how various parameters af- 
fect it will be necessary for adequate performance assessments of 
candidate container materials. Examples of some of the concerns 
involving candidate container materials. Examples of some of the 
concerns of involving localized corrosion are discussed. The effects 
of various parameters, such as temperature and concentration of 
halide species, on localized corrosion are given. In addition con- 
cerns about aging of the protective oxide layer in the expected 
service temperature range (50 to 250°C) are presented. Also some 
mechanistic considerations of localized corrosion are given. 31 
refs., 1 tab. 


30072 (UCRL-JC—104832) Preliminary calculations of re- 
lease rates from spent fuel in a tuff repository. Apted, MJ. 
(Pacific Northwest Lab., Richland, WA (United States)); Pigford, 
T.H.; Lee, W.W.L.; O'Connell, W.J.; Lee, K.H.; Macintyre, A.T.; 
Ueng, T.S. Lawrence Livermore National Lab., CA (United States). 
Jul 1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-910435-43: 2. 
annual American Nuclear Society (ANS) international high level ra- 
dioactive waste management conference, Las Vegas, NV (United 
States), 28 Apr - 3 may 1991). Order Number DE91017170. 
Source: ‘OSTI; NTIS; INIS; GPO Dep. 

Time-dependent release rates of Tc-99, |-129, Cs-135, and 
Np-237 have been calculated for wet-drip and moist-continuous re- 
lease modes from the engineered barrier system of a potential 
nuclear waste repository in unsaturated tuff. We describe the 
modes of water contact and of release of dissolved radionuclides 
to the surrounding intact rock, and the corresponding calculational 
models. We list the parameter values adopted, and then present 
numerical results, conclusions, and recommendations. 21 refs., 5 
figs., 2 tabs. 


30073 (UCRL-LR-107781) Initial study of halide-tolerant 
mediators for the electrochemical treatment of mixed and haz- 
ardous wastes. Farmer, J.C.; Wang, F.T.; Hawley-Fedder, R.; 
Lewis, P.R.; Summers, L.J.; Foiles, L. Lawrence Livermore Na- 
tional Lab., CA (United States). 20 Jun 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91017528. Source: OSTI; NTIS; GPO 
Dep. 
Mediated electrochemical oxidation is an ambient-temperature 
aqueous-phase process that can be used to oxidize organic com- 
ponents of mixed (hazardous and radioactive) wastes. Problems 
associated with incineration, such as high-temperature volatilization 
of radionuclides, are avoided. Historically, Ag(2) has been used as 
a mediator in this process. Fe(6) and Co(3) are attractive alterna- 
tives to Ag(2) since they are tolerant of halide ions liberated during 
the destruction of halogenated organics. Quantitative data has 
been obtained for the complete oxidation of ethylene glycol by 
Fe(6) and Co(3). Though ethylene glycol is a nonhalogenated or- 
ganic, this data has enabled engineers to make direct comparisons 
of activities of Fe(6), Co(3), and Ag(2). Very good quantitative data 
for the oxidation of ethylene glycol by Ag(2) had already been col- 
lected. 4 refs., 4 figs. 


30074 (USGS-OFR-90-362) Geohydrologic data from drill- 
bit cuttings and rotary cores from test hole USW UZ-13, Yucca 
Mountain Area, Nye County, Nevada. Kume, J.; Hammermeister, 
D.P. Geological Survey, Denver, CO (United States). 1991. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al08-78ET44802. Order Number DE91017419. Source: 
OSTI; NTIS; INIS; GPO; US Geological Survey, Books and Open- 
File Reports Section, Box 25425, Mail Stop 517, Federal Center, 
Denver, CO 80225-0425; GPO Dep. 

Test hole USW UZ-13 is the fourth of a series of shallow 
unsaturated-zone test holes drilled in and near the southwestern 
part of the Nevada Test Site, Nye County, Nevada, in cooperation 
with the US Department of Energy. All of these test holes are a 
part of the Yucca Mountain Project to identify the suitability of the 
site for the underground storage of high-level radioactive wastes. 





This report contains a description of the methods used in drilling 
and coring of test hole USW UZ-13; a description of the methods 
used in the collecting, handling, and testing of test-hole samples; 
lithologic information from the test hole; and water-content. water- 
potential, bulk-density and grain-density data for the test hole. 14 
refs., 5 figs., 10 tabs. 


30075 (USGS-OFR-90-569) Preliminary permeability and 
water-retention data tor nonwelded and bedded tuff samples, 
Yucca Mountain area, Nye County, Nevada. Flint, LE. 
(Raytheon Services Nevada, Las Vegas, NV (United States)); Flint, 
A.L. Geological Survey, Denver, CO (United States). 1990. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al08-78ET44802. Order Number DE91018181. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Measurements of rock-matrix hydrologic properties at Yucca 
Mountain, a potential site for a high-level nuclear waste repository, 
are needed to predict rates and direction of water flow in the un- 
saturated zone. The objective of this study is to provide preliminary 
data on intrinsic and relative permeability and moisture retention on 
rock core samples and to present the methods used to collect 
these data. Four methods were used to measure intrinsic, or satu- 
rated permeability: Air, Klinkenberg, specific permeability to oil, 
and specific permeability to water. Two methods yielded data on 
relative permeability (gas-drive and centrifuge), and three methods 
(porous plate, centrifuge, and mercury intrusion porosimetry) were 
used to measure water-retention properties (matric potential com- 
pared to water-content curves). Standard measurements of grain 
density, bulk density, and porosity for the core samples were in- 
cluded. Results of this study showed a large range of intrinsic 
permeability values among rock types and high variability within 
rock types. The four methods yield intrinsic permeability values that 
are different but are highly correlated (coefficient of determination 
greater than 0.94). 27 refs., 3 figs., 11 tabs. 


30076 (USGS/OFR-91-178) Water levels in periodically 
measured wells in the Yucca Mountain Area, Nevada, 1989. 
O’Brien, G.M. Geological Survey, Denver, CO (United 
States). 1991. 51p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-78ET44802. Order Number 
DE91018322. Source: OSTI; NTIS; GPO Dep. 

This report presents water-level data for 11 wells periodically 
measured during 1989 in the Yucca Mountain area. Water levels 
measured during 1988 and annual maximum, minimum, and aver- 
age water levels from previous reports are included for reference. 
Discussions of the methods used and adjustments applied to ob- 
tain depths and altitudes from depth-to-water measurements are 
included. Water levels for each well are presented in tabular and 
graphical form. The altitude of the water level in the upper part of 
the saturated zone is about 776 meters above sea level to the 
west of and along part of the crest of Yucca Mountain; along the 
eastern edge and southern end of Yucca Mountain, the water level 
is 728 to 731 meters above sea level. The water-level data were 
obtained to help evaluate the suitability of the area for storing high- 
level nuclear waste. 15 refs., 2 figs., 3 tabs. 


30077 (USGS-WRI-88-4168) Geohydrology of rocks pene- 
trated by test well USW H-5, Yucca Mountain, Nye County, 
Nevada. Robison, J.H.; Craig, R.W. Geological Survey, Denver, 
CO (United States). 1991. 44p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract Al08-78ET44802. Order 
Number DE91018333. Source: OSTI; NTIS; GPO Dep. 

This report contains the results of hydraulic and monitoring, geo- 
physical logging, and water analysis of test well USW H-5, one of 
a group of test wells drilled in the vicinity of Yucca Mountain, Nye 
County, Nevada, on behalf of the US Department of Energy to in- 
vestigate the suitability of the area to store and isolate high- level 
radioactive waste. The test well was drilled to a depth of 1219 me- 
ters; all rocks penetrated are of volcanic origin and of Tertiary age. 
Depth to water in the test well was 704 meters; the hydraulic head 
had no measurable variation with depth below land surface, alti- 
tude of the water surface was about 774 meters above sea level. 
Production during hydraulic testing of the test well was about 10 
liters per second. Drawdown response to pumping was consistent 
with two alternative conceptual models. Chemical character of wa- 
ter from the test well was typical of that from tuffaceous rocks in 
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southern Nevada; dissolved solids were about 200 milligrams per 
liter. Carbon-14 activity of the water was 21.4 percent of modern, 
yielding an apparent age of 12,400 years before present. 2S refs.., 
26 figs., 4 tabs. 


30078 (WHC-EP—0182-35) Tank farm surveillance and 
waste status report for February 1991. Hanion, B.M. Westing- 
house Hanford Co., Richland, WA (United States). May 1991. 74p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE91018148. Source: 
OSTI; NTIS; GPO Dep. 

This report is Westinghouse Hanford Company's official inventory 
for radioactive waste stored in underground tanks in the 200 Areas 
at the Hanford Site. Data that depict the status of stored radioac- 


_ tive waste and tank vessel integrity are contained within the report. 


The intent of the report is to provide data on each of the existing 
177 large underground waste storage tanks and 49 smaller catch 
tanks and special surveillance facilities, and to provide supplement 
information regarding tank surveillance anomalies and ongoing in- 
vestigations. 1 fig., 7 tabs. 


30079 (WHC-EP-—0182-38) Tank farm surveillance and 
waste status report for May 1991. Hanlon, B.M. Westinghouse 
Hanford Co., Richland, WA (United States). Aug 1991. 98p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE91018135. Source: OSTI; 
NTIS; GPO Dep. 

This report is Westinghouse Hanford Company's official inventory 
for radioactive waste stored in underground tanks in the 200 areas 
at the Hanford Site. Data that depict the status of stored radioac- 
tive waste and tank vessel integrity are contained within the report. 
The intent of the report is to provide data on each of the existing 
177 large underground waste storage tanks and 49 smaller catch 
tanks and special surveillance facilities, and to provide supplemen- 
tal information regarding tank surveillance anomalies and ongoing 
investigations. 2 figs., 8 tabs. 


30080 (WHC-EP-0436) Action plan for response to abnor- 
mal conditions in Hanford Site radioactive waste tanks 
containing flammable gases. Thurman, J.M. Westinghouse Han- 
ford Co., Richland, WA (United States). May 1991. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE91016389. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This action plan defines (1) the criteria and specification limits 
required for ensuring that the tanks are maintained in a safe condi- 
tion, (2) the organizations responsibilities, and (3) the response 
actions for prevention or mitigation of excessive temperature or 
pressure or a release from any hydrogen or flammable gas- 
generating tank. 15 refs., 1 tab. 


30081 (WHC-MR-0213) Single-Shell Tank Phase IA/IB Pro- 
cedure Compendium. Simiele, C.J. Westinghouse Hanford Co., 
Richland, WA (United States). Mar 1991. 839p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE91018255. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Single-Shell Tank Phase IA/IB Compendium contains 
methods used by the Westinghouse Hanford Company (222-S Lab- 
oratory) and Pacific Northwest Laboratory (325/329 Laboratories) 
during Phase IA/IB of the Single-Shell Tank (SST) Characterization 
Project. Phase IA/IB is defined as the period during which labora- 
tory methods, evaluation, and development occurred, as they 
applied to the SST Characterization Project. The analysis methods 
in this compendium describe procedures without modifications or 
revision utilized during the evaluation and development stage. The 
methods used to complete the SST analyses included organic, in- 
organic, physical, and radiochemical analyses. The si of Phase 
IAVIB included the analyses completed on SSTs 241-U-110 (U-110) 
and 241-B-110 (B-110). Eight cores were taken from SST U-110 
that consisted of twenty-three segment samples. These cores were 
analyzed by the 222-S Laboratory. Eight cores were also taken 
from SST B-110 that consisted of forty segment samples. These 
cores were analyzed by the 325/329 Laboratories. Cores from 
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each SST were received by the respective laboratory between Au- 
gust and December 1989, and analyses were completed on the 
final core in December 1990. 


30082 (WHC-SA-0999) Innovative technologies and unit 
operations available for potential in situ and ex situ treatment 
of waste and residuals for Hanford single-shell tanks. 
McLaughlin, T.J. (Bovay Northwest Inc., Richland, WA (United 
States)); Lamar, D.A.; Phillips, S.J. Westinghouse Hanford Co., 
Richland, WA (United States). [1991]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-910270-63: Waste management '91, Tucson, AZ (United 
States), 24-28 Feb 1991). Order Number DE91016946. Source: 
OSTI; NTIS; GPO Dep. 

In July 1990, the “Third Party Technical Workshop — Hanford Site 
Single-Shell Tank Waste and Residuals” was held in Spokane, 
Washington. The objective of the workshop was to identify, dis- 
cuss, and rate innovative technologies that have not been seriously 
explored for treatment of single-shell tank waste and residuals. Ten 
nationally-recognized waste management experts were asked to 
attend the workshop and to bring their ideas on how to treat this 
unique waste stream either “in situ” (treat in place) or “ex situ” (re- 
move and treat). The long-term objective of this initiative was to 
assist the US Department of Energy-Richland Operations Office 
and Westinghouse Hanford Company in partially fulfilling a mile- 
stone to identify an appropriate means of disposing of waste, 
tanks, contaminated piping and soils by January 1999. A total of 
11 ex situ and 11 in situ applied technologies with potential appli- 
cability to single-shell tank waste and residuals were identified and 
discussed in the workshop. An additional 12 nonapplied, innovative 
(brainstormed) technologies were also identified. 


30083 (WHC-SA-1071) DOE Hanford Site tank farm interim 
stabilization during 1990. Boyles, V.C. Westinghouse Hanford 
Co., Richland, WA (United States). May 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-910603—21: Annual meeting of the American 
Nuclear Society (ANS), Orlando, FL (United States), 2-6 Jun 1991). 
Order Number DE91018147. Source: OSTI; NTIS; INIS; GPO Dep. 

Three single-shell nuclear waste storage tanks at the US Depart- 
ment of Energy (DOE) Hanford Site were interim stabilized during 
1990 using a jet pump system. This paper discusses the pumping 
system, processes, stabilization criteria, and problems encountered 
during interim stabilization of these tanks. An upgraded pumping 
system was used that was developed from a previous jet pumping 
campaign completed in 1985. 6 figs. 


30084 


(WHC-SA-1102) An as low as reasonably achiev- 
able cost benefit (optimization) analysis for the shield design 
criterion at the Hanford Waste Vitrification Plant. Brown, R.C. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 


1991. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-910727-7: An- 
nual meeting of the Health Physics Society, Washington, DC 
(United States), 21-25 Jul 1991). Order Number DE91016787. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Waste Vitrification Plant (HWVP) is undergoing de- 
sign and will be constructed at the Hanford Site in Richland, 
Washington. This facility will vitrify pretreated, Hanford defense, lig- 
uid high-level and transuranic wastes into borosilicate glass. 
Shielding is required in certain process and storage areas of the 
HWVP to limit exposure of personnel from external sources of radi- 
ation. Optimization of the radiation shielding was employed to 
balance the increased cost of shielding above the reference base- 
line of 5.0 pSv/h with the reduction in detriment to operating 
personnel during the lifetime of the facility. The purpose of this pa- 
per is to provide an ALARA (as low as reasonably achievable) 
basis for the shield design criterion for use in the HWVP. Esti- 
mates are provided for the increased construction costs to 
implement the ALARA shield design criterion as well as the cumu- 
lative reduction in personnel exposure during the life of the HWVP. 
3 refs., 10 figs., 2 tabs. 


30085 (WHC-SA-1130) Ephemeral radioactive tracers for 


hydrostatic balancing fluids when drilling core samples in ra- 
dioactive waste tanks. Barker, J.J. Westinghouse Hanford Co., 
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Richland, WA (United States). Jun 1991. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. (CONF-911071-1: American Chemical Society 
symposium on emerging technologies for hazardous waste man- 
agement, Atlanta, GA (United States), 1-3 Oct 1991). Order 
Number DE91016733. Source: OSTI: NTIS; INIS; GPO Dep. 

An objective is to add a tracer to the balancing fluid so that the 
quantity (if any) of balancing fluid leaking into the core sample can 
be determined. Stable tracers could cause confusion when subse- 
quent samples are taken from the same tank. Therefore, 
radioactive tracers with short half-lives (2 to 5 weeks, since resam- 
pling could be done after a year) and a strong gamma (for ease of 
counting) are preferred. The small portion that is counted would be 
taken from a homogenized part of the sample and would come 
from either a linear section (if a distribution of the leak is desired) 
or from the entire sample (if only the quantity leaked is sought). 
The temporal behavior of the counting sample activity is derived, 
and a dimensionless plot for interpreting the results is given. 1 fig. 


30086 (WHC-SA-1132) The essential linearity of thermal 
radiation net transport. Barker, J.J. Westinghouse Hanford Co., 
Richland, WA (United States). Jun 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-911071-2: American Chemical Society 
symposium on emerging technologies for hazardous waste man- 
agement, Atlanta, GA (United States), 1-3 Oct 1991). Order 
Number DE91016734. Source: OSTI; NTIS; INIS; GPO Dep. 

Thermal radiation net transport is proportional to the difference in 
the fourth powers of the absolute temperatures of the radiator and 
the receiver. During a study of heat transfer mechanisms in the un- 
derground storage tanks for the radioactive wastes at the Hanford 
Site in Washington, it was discovered that the fourth power differ- 
ence is approximated by a linear function of the temperature 
difference between the radiator and the receiver, with astounding 
fidelity. This linearity makes satisfying boundary conditions for ana- 
lytical and numerical calculations much simpler and simplifies 
comparisons with other modes of heat transfer. The paper derives 
the relationship and illustrates its use by demonstrating that radia- 
tion transports more heat through the air space in the tank than 
does natural convection. 3 refs., 4 figs., 2 tabs. 


30087 (WHC-SA-1171) Cation exchange concentraion of 
the Americium product from TRUEX. Barney, G.S.; Cooper, 
T.D.; Fisher, F.D. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1991. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9106203-5: 15. actinide separations conference, 
Charleston, SC (United States), 17-21 Jun 1991). Order Number 
DE91018144. Source: OSTI; NTIS; INIS; GPO Dep. 

A transuranic extraction (TRUEX) process has been developed 
to separate and recover plutonium, americium, and other 
transuranic (TRU) elements from acid wastes. The main objective 
of the process is to reduce the effluent to below the TRU limit for 
actinide concentrations (<100 nCi/g of material) so it can be dis- 
posed of inexpensively. The process yields a dilute nitric acid 
stream containing low concentrations of the extracted americium 
product. This solution also contains residual plutonium and trace 
amounts of iron. The americium will be absorbed into a cation ex- 
change resin bed to concentrate it for disposal or for future use. 
The overall objective of these laboratory tests was to determine the 
performance of the cation exchange process under expected con- 
ditions of the TRUEX process. Effects of acid, iron, and americium 
concentrations on americium absorption on the resin were deter- 
mined. Distribution coefficients for americium absorption from acide 
solutions on the resin were measured using batch equilibrations. 
Batch equilibrations were also used to measure americium absorp- 
tion in the presence of complexants. This data will be used to 
identify complexants and solution conditions that can be used to 
elute the americium from the columns. The rate of absorption was 
measured by passing solutions containing americium through small 
columns of resin, varying the flowrates, and measuring the concen- 
trations of americium in the effluent. The rate data will be used to 
estimate the minimum bed size of the columns required to concen- 
trate the americium product. 11 refs. , 10 figs., 2 tabs. 





30088 (WINCO-1063) The management of defense high- 
level radioactive waste at the Idaho Chemical Processing 
Plant. Knecht, D.A.; Berreth, J.R. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). Jul 1989. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO07- 
841D12435. (CONF-890736—78: 30. annual meeting of the Institute 
of Nuclear Materials Management, Orlando, FL (United States), 9- 
12 Jul 1989). Order Number DE91015910. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Irradiated nuclear fuel has been reprocessed at the Idaho Chem- 
ical Processing Plant (ICPP) since 1953 to recover uranium-235 
and krypton-85. The resulting high-level waste (HLW) has been 
solidified to a calcine since 1963. Three alternative waste manage- 
ment strategies, which are considered for the final disposal of 
ICPP HLW include: (A) disposal of all HLW in a geologic reposi- 
tory, (B) disposal of all HLW in a near-surface facility on site, or (C) 
disposal of newly generated HLW in a repository and stored cal- 
cined waste on site. The volume of ICPP HLW projected for future 
annual generation is expected to increase by four-fold compared to 
historical processing rates. Using existing technology, a glass 
waste form containing 33 wt % calcine would fill approximately 
1700 canisters/yr (0.63 m°/canister) based on projected average 
annual waste generation rates. Thus, research is focusing on tech- 
nologies that can reduce the volume of immobilized HLW in a 
practical and cost-effective manner. This paper will describe the 
glass-ceramic waste form and other process options for immobiliz- 
ing the HLW at a reduced volume for repository disposal. Other 
materials, such as spent fuel in storage at the Idaho National Engi- 
neering Laboratory, which may require repository disposal, will be 
described. 19 refs., 6 figs., 4 tabs. 


30089 (Y/TR-91/32) Extraction of uranium(IV) from wet- 
process phosphoric acid in a small centrifugal extractor. 
Gorecki, H. (Institute of Inorganic Technology and Mineral Fertiliz- 
ers of the Wroclaw Institute of Technology (Poland)); Grabas, K. 
Oak Ridge Y-12 Plant, TN (United States). [1991]. 8p. Translated 
from paper of the Institute of Inorganic Technology and Mineral 
Fertilizers of the Wroclaw Institute of Technology, No. 36, Confer- 
ence No. 19, 1989. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. Order Number 
DE91017795. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper; the results of investigations on uranium (4) extrac- 
tion from industrial solutions of phosphoric acid obtained from 
Florida phosphorite, were presented. The investigations were 
carried out in single stage of the centrifugal extractor with the sep- 
arate drive of the mixer agitator and the centrifuge. Extractant was 
kerosene solution of mono- and dinonyiphenyl phosphoric acids. 
The suspension from the acid was removed by the sedymentation, 
fitration and clarification with mineral-carbon adsorbent. Obtained 
extraction efficiency reached the level of 13-15, 6%. 


30090 (Y/TR-91/34) Organic materials and related method 
for trapping and extracting uranium and transuranium ele- 
ments. Kimura, Toshiya (Mitsubishi Atomic Power Industries, Inc., 
Tokyo (Japan)); Saegusa, Moriyuki. Oak Ridge Y-12 Plant, TN 
(United States). [1991]. 11p. Translation of Japanese Patent Appli- 
cation 1-177000 filed January 5, 1988, published July 13, 1989. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE91017678. Source: 
OSTI; NTIS; GPO Dep. 

This report is the description of a patent application for the trap- 
ping and extraction of uranium and transuranium elements by 
organic materials. The organic materials in the invention that trap 
uranium and transuranium elements are porous materials holding 
D2EHPA or DIDPA. 
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Refer also to citation(s) 29937, 29947, 29955, 30001, 30002, 
30003, 30004, 30005, 30006, 30007, 30008, 30009, 30010, 30011, 
30012, 30015, 30016, 30082, 30131, 30151, 30153, 30159, 30163, 
30164, 30165, 30166, 30167, 30168, 30169, 30170, 30171, 30172, 
30173, 30174, 30816, 31102, 32441, 32486, 32520 
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30091 (CONF-9109234—2) Determination of sediment accu- 
mulation and mixing rates using ’Cs and ?'°Pb,, in Watts 
Bar Reservoir. Brenkert, A.L. (Oak Ridge National Lab., TN 
(United States)); Cook, R.B.; Rose, K.A.; Brandt, C.C.; Olsen, C.R. 
Oak Ridge National Lab., TN (United States). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 4. Tennessee water resources sympo- 
sium; Knoxville, TN (United States); 24-26 Sep 1991. Order 
Number DE91016282. Source: OSTI; NTIS; INIS; GPO Dep. 

Activities at the Department of Energy's facilities on the Oak 
Ridge Reservation over the past 50 years have released contami- 
nants to local streams and consequently to the Clinch River and 
Watts Bar Reservoir. More than 60 sediment cores were collected 
in Watts Bar Reservoir and analyzed for the vertical distribution of 
137Cs; seven of the cores were also analyzed for the vertical distri- 
bution of unsupported *’°Pb. The objective of this work was to 
examine the processes responsible for the vertical distribution of 
137Cs and 2'°Pb,. in the sediments by using a numerical model of 
sediment accumulation, maxing, decay and molecular diffusion. 
Analysis of both '9?Cs and 2?'°Pb,, permits comparison of model 
predictions of both point- (Cs) and non-point source (Pb) contami- 
nants. 6 refs., 4 figs., 1 tab. 


30092 (DOE/OR/21949-284) Colonie interim Storage Site: 
Annual environmental report for calendar year 1990, Colonie, 
New York: Formerly Utilized Sites Remedial Action Program 
(FUSRAP). Bechtel National, Inc., Oak Ridge, TN (United States). 
Sep 1991. 170p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-910R21949. Order Number 
DE91018921. Source: OSTI; NTIS; INIS: GPO Dep. 

Environmental monitoring of the US Department of Energy's 
(DOE) Colonie Interim Storage Site (CISS) and surrounding area 
began in 1984. CISS is part of the Formerly Utilized Sites Reme- 
dial Action Program (FUSRAP), a DOE program to decontaminate 
or otherwise contro! sties where residual radioactive materials re- 
main from the early years of the nation’s atomic energy program or 
from commercial operations causing conditions that Congress has 
authorized DOE to remedy. The routine environmental monitoring 
program at CISS includes sampling networks for external gamma 
radiation exposures and for radium-226, throium-232, an total ura- 
nium concentrations in surface water, sediment, and groundwater. 
Additionally, the nonradiological parameters volatile and 
semivolatile organics, pesticides/polychlorinated biphenyls (PCBs), 
metals, total organic carbon (TOC), total organic halides (TOX), 
specific conductivity, and pH are measured in groundwater. 14 
refs., 20 figs., 25 tabs. 


30093 (DOE/OR/21949-285) Middlesex Sampling Plant: 
Annual environmental report for calendar year 1990, Middle- 
sex, New Jersey: Formerly Utilized Sites Remedial Action 
program (FUSRAP). Bechtel National, Inc., Oak Ridge, TN (United 
States). Sep 1991. 188p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-910R21949. Order Number 
DE91018923. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental monitoring of the US Department of Energy's 
(DOE) Middiesex Sampling Plant (MSP) and surrounding area be- 
gan in 1980. MSP is part of the Formerly Utilized Sites Remedial 
Action Program (FUSRAP), a DOE program to decontaminate or 
otherwise control sites where residual radioactive materials remain 
from the early years of the nation’s atomic energy program or from 
commercial operations causing conditions that Congress has au- 
thorized DOE to remedy. The environmental monitoring program at 
MSP includes sampling networks for radon concentrations in air; 
external gamma radiation exposure; and radium-226, thorium-232, 
and total uranium concentrations in surface water, sediment, and 
groundwater. Additionally, several nonradiological parameters were 
measured in groundwater, surface water, and sediment. 14 refs., 
17 figs., 29 tabs. 


30094 (DOE/OR/21949-286) Wayne Interim Storage Site: 
Annual environmental report for calendar year 1990, Wayne, 
New Jersey: Formerly Utilized Sites Remedial Action Program 
(FUSRAP). Bechtel National, inc., Oak Ridge, TN (United States). 
Sep 1991. 155p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-910R21949. Order Number 
DE91018922. Source: OSTI; NTIS; INIS; GPO Dep. 
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Environmental monitoring of the US Department of Energy’s 
(DOE) Wayne interim Storage Site (WISS) (a National Priorities 
List site) and surrounding area began in 1984. WISS is part of the 
Formerly Utilized Sites Remedial Action Program (FUSRAP), a 
DOE program to decontaminate or otherwise control sites where 
residual radioactive materials remain from the early years of the 
nation's atomic energy program or from commercial operations 
causing conditions that Congress has authorized DOE to remedy. 
The environmental monitoring program at WISS includes sampling 
networks for radon and thoron concentrations in air; external 
gamma radiation exposure; and radium-226, thorium-232, and total 
uranium concentrations in surface water, sediment, and groundwa- 
ter. Sediment samples were also analyzed for thorium-230, and 
several nonradiological parameters were measured in groundwater. 
16 refs., 12 figs., 23 tabs. 


30095 (DOE/OR/21949-289) Niagara Falis storage site an- 
nual environmental report for calendar year 1990, Lewiston, 
New York: Surplus Facilities Management Program (SFMP). 
Bechtel National, Inc., Oak Ridge, TN (United States). Aug 1991. 
186p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-910R21949. Order Number DE91017591. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental monitoring of the US DOE Niagara Falls Storage 
Site (NFSS) and surrounding area began in 1981. NFSS is part of 
a DOE program to decontaminate or otherwise control sites where 
residual radioactive materials remain from the early years of the 
nation’s atomic energy program or from commercial, operations 
causing conditions the Congress has authorized DOE to remedy. 
Environmental monitoring systems at NFSS include sampling net- 
works for radon concentrations in air; external gamma radiation 
exposure; and total uranium and radium-226 concentrations in sur- 
face water sediments, and groundwater. Additionally, several 
nonradiological parameters are routinely measured in groundwater. 
During 1990, the average ambient air radon concentration (includ- 
ing background) at NFSS ranged from 0.3 to 0.7 pCi/L (0.01 to 
0.03 Ba/L); the maximum at any location for any quarter was 1.6 
pCi/L (0.06 Ba/L). The average on-site external gamma radiation 
exposure level was 69 mP/yr; the average at the property line was 
68 mP/yr (including background). The average background radia- 
tion level in the area was 66 mP/yr. Average annual concentrations 
of radium-226 and total uranium in surface water ranged from 
0.4E-9 to 0.9E-9 yCi/m1 (0.02 to 0.03 Ba/L) and from 5E-9 to 9E-9 
uCi/m1 (0.2 to 0.3 Ba/L), respectively. Routine analyses of ground- 
water samples from NFSS included the indicator parameters total 
organic carbon, total organic halides, pH, and specific conductivity. 


30096 (DOE/RL-91-10) Calendar year 1990 air emissions 
report for the Hanford Site: Environmental assurance. USDOE 
Richland Operations Office, WA (United States); Westinghouse 
Hanford Co., Richland, WA (United States). Jun 1991. 64p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DES91018142. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document has been prepared to describe the Calendar Year 
1990 airborne emissions of radionuclides from the Hanford Site 
and the resultant effective dose equivalent to any member of the 
public from those emissions. The report is intended to comply with 
the reporting requirements of the Code of Federal Regulations, Ti- 
tle 40, Protection of the Environment, Part 61, “National Emissions 
Standards for Hazardous Air Pollutants.” 8 refs., 8 figs., 11 tabs. 


30097 (DOE/RW-0069-Vol.1) Environmental assessment: 
Deat Smith County site, Texas: Volume 1. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). May 1986. 801p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge); INIS. 

In February 1983, the US Department of Energy (DOE) identified 
a location in Deaf Smith County, Texas, as one of nine potentially 
acceptable sites for a mined geologic repository for spent nuclear 
fuel and high-level radioactive waste. To determine their suitability, 
the Deaf Smith County site and the eight other potentially sites 
have been evaluated in accordance with the DOE's General Guide- 
lines for the Recommendation of Sites for the Nuclear Waste 
Repositories. The Deaf Smith County site is in the Permian Basin, 
which is one of five distinct geohydrologic settings considered for 
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the first repository. On the basis of the evaluations reported in this 
EA, the DOE has found that the Deaf Smith County site is not dis- 
qualified under the guidelines. On the basis of these findings, the 
DOE is nominating the Deaf Smith County site as one of the five 
sites suitable for characterization. 591 refs., 147 figs., 173 tabs. 


30098 (EGG—1183-1682) Aerial radiological surveys of 
ERDA’s Oak Ridge facilities and vicinity (Survey period: 1973— 
1974). Burson, Z.G. EG and G Energy Measurements, Inc., Las 
Vegas, NV (United States). Las Vegas Area Operations. 15 Feb 
1976. 126p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-88NV10617. Order Number 
DE91017000. Source: OSTI; NTIS; GPO Dep. 

Airborne radiological surveys of the area surrounding ERDA’s 
Oak Ridge facilities were made in September 1973 and again in 
November 1974 by EG&G, Inc. The surveys consisted of airborne 
measurements of gamma radiation from both natural and man- 
made radioisotopes on (or in) the terrain surface in and around 
each of the nuclear related facilities. The measurement sensitivity 
and data processing procedures, coupled with total area coverage, 
provided both a broad overview and a detailed definition of the ex- 
tent of gamma producing isotopes existing in the area. Specific 
areas containing radioactive sources producing gamma exposure 
rates of 1/2 uR/h or so at survey altitude (75m) were located; re- 
sulting radiation levels were defined and the responsible isotopes 
identified. Primary gamma producing isotopes found were '’Cs, 
80Co, *4Pa, 208T|, $35) 214Bi, and 4°K. Results are presented as 
radiation intensity isopleths superimposed on maps or photographs 
of the area of interest. Related gamma energy spectral information 
is reported, together with a discussion of the location, activity and 
concentration of sources and contaminants in specific areas. 19 
refs., 24 figs. 


30099 (EGG—10617-1135) A multispectral scanner survey 
of the United States Department of Energy’s Paducah 
Gaseous Diftusion Plant. EG and G Energy Measurements, Inc., 
Las Vegas, NV (United States). Remote Sensing Lab. Jun 1991. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-88NV 10617. Order Number DE91017284. Source: 
OSTI; NTIS; GPO Dep. 

Airborne multispectral scanner data of the Paducah Gaseous Dif- 
fusion Plant (PGDP) and surrounding area were acquired during 
late spring 1990. This survey was conducted by the Remote Sens- 
ing Laboratory (RSL) which is operated by EG&G Energy 
Measurements (EG&G/EM) for the US Department of Energy 
(DOE) Nevada Operations Office. It was requested by the US De- 
partment of Energy (DOE) Environmental Audit Team which was 
reviewing environmental conditions at the facility. The objectives of 
this survey were to: (1) Acquire 12-channel, multispectral scanner 
data of the PGDP from an altitude of 3000 feet above ground level 
(AGL); (2) Acquire predawn, digital thermal infrared (TIR) data of 
the site from the same altitude; (3) Collect color and color-infrared 
(CIR) aerial photographs over the facilities; and (4) Illustrate how 
the analyses of these data could benefit environmental monitoring 
at the PGDP. This report summarizes the two multispectral scan- 
ner and aerial photographic missions at the Paducah Gaseous 
Diffusion Plant. Selected examples of the multispectral data are 
presented to illustrate its potential for aiding environmental man- 
agement at the site. 4 refs., 1 fig., 2 tabs. 


30100 (HW-20278-RD) Aquatic Biology Laboratory quar- 
terly reports, October 1949-December 1950. Foster, R.F. 
Hanford Works, Richland, WA (United States). 16 Jan 1951. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017012. Source: 
OST; NTIS (US Sales Only); GPO Dep. 

An appreciable amount of the water in the upper Columbia River 
is utilized to cool the three piles now in operation. When this water 
is returned to the river it is thermally hot, it contains toxic chemi- 
cals, and it contains radioactive isotopes induced by the intense 
neutron flux within the pile. The possibility that this plant effluent 
might adversely affect the aquatic life of the river was recognized 
before the plants were built and was of particular concern since the 
Columbia River supports a commercial salmon industry of consider- 
able value. Since the summer of 1945, a near continuous biological 
monitoring has been maintained on the quality of the effluent being 





discharged into the Columbia River. Salmon and trout have served 
as the laboratory test animals and have been subjected to concen- 
trations of the effluent similar to those which exist in the Columbia 
River and at several higher levels. In addition, the toxicity of some 
of the chemicals present in the water has been tested. 15 tabs. 


30101 (HW-42219-E) Radiological Sciences Department 
report for month of March 1956. Parker, H.M. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 6 Apr 1956. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE91017109. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Thirty-five informal, eleven Class 1 and three Class 2 radiation 
incidents were recorded. All three Class 2 cases involved exposure 
of quite localized body areas. Satisfactory control of |'S' emission 
continued. Curiously, though, total radioiodine deposition at one lo- 
calized exceeded limits, due to atomic bomb debris contributions. 
The rapid motion of contaminated ground water toward the 
Columbia River was closely watched. Quite significant concentra- 
tions of Co® in the ground water were reported; this is a 
previously unidentified contribution. In biological research, reported 
studies include the effects of release of unretained reactor effluent, 
augmented uptake of plutonium in young animals, skin decontami- 
nation of plutonium solutions, and cancer production in the thyroid 
of sheep. 


30102 (KAPL-4726) Knolls Atomic Power Laboratory an- 
nual environmental monitoring report, calendar year 1990. 
Knolls Atomic Power Lab., Schenectady, NY (United States). 
[1990]. 113p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC12-76SN00052. Order Number 
DE91017770. Source: OSTI; NTIS; INIS; GPO Dep. 

The results of the effluent and environmental monitoring pro- 
grams at the three Knolls Atomic Power Laboratory (KAPL) sites 
are summarized and assessed in this report. Operations at the 
three KAPL sites resulted in no significant release of hazardous 
substances or radioactivity to the environment. The effluent and 
environmental monitoring programs conducted by KAPL are de- 
signed to determine the effectiveness of treatment and control 
methods, to provide measurement of the concentrations in effluents 
for comparison with applicable standards, and to assess resultant 
concentrations in the environment. The monitoring programs in- 
clude analyses of samples of liquid and gaseous effluents for 
chemical constituents and radioactivity as well as monitoring of en- 
vironmental air, water, sediment, and fish. Radiation measurements 
are also made around the perimeter of each site and at off-site 
background locations. 42 refs., 14 figs., 48 tabs. 


30103 (K/PW-6) Pond waste management project: Plan for 
the management of K-1407-B and -C ponds waste at the Oak 
Ridge K-25 Site. Oak Ridge K-25 Site, TN (United States). 16 Aug 
1991. 72p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840T21400. Order Number 
DE91017952. Source: OSTI; NTIS; INIS; GPO Dep. 

In August 1990, the United States Environmental Protection 
Agency (EPA) and the Tennessee Department of Environment and 
Conservation (TDEC) transmitted a letter to the United States De- 
partment of Energy (DOE) requesting an action plan to correct the 
Resource Conservation and Recovery Act (RCRA) violations stem- 
ming from the K-1407-B and -C closure and to abate, prevent, or 
eliminate the threat to human health or the environment at the 
drum storage yards. Following several revisions, an Action Plan 
was submitted to the EPA and the TDEC on January 31, 1991, 
and was accepted by the respective regulatory agencies on March 
18, 1991. In June 1991, the DOE and the regulatory agencies re- 
evaluated the action plan due to rising costs and extended 
scheduling durations and recommended development of an alter- 
native plan to corrective the RCRA violations associated with the 
pond closure activity. This document presents the alternative “pre- 
ferred” plan and the method of accomplishment recommended to 
carry out the remediation effort. The scheduled completion date for 
the project is February 1993. 4 figs., 5 tabs. 


30104 (MLM-3703) Environmental monitoring at Mound: 
1990 report. Farmer, B.M. (EG and G Mound Applied Technolo- 
gies, Miamisburg, OH (United States)); Carfagno, D.G.; Gloekler, 
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W.D.; Griffin, J.F.; Kinard, C. EG and G Mound Applied Technolo- 
gies, Miamisburg, OH (United States); Science Applications 
International Corp., Oak Ridge, TN (United States). Jun 1991. 86p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-88DP43495. Order Number DE91018132. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Mound is a government-owned facility operated by EG&G Mound 
Applied Technologies, Inc., for the US Department of Energy 
(DOE). This integrated production, development, and research site 
performs work in support of DOE’s weapon and energy related 
programs, with emphasis on explosive, nuclear, and energy tech- 
nology. The purpose of this report is to inform the public about the 
impact of Mound’s operations on the population and the environ- 
ment. The report contains data from the Environmental Monitoring 
Program, through which Mound maintains continuous surveillance 
of radiological and nonradiological substances emitted from the fa- 
cility. 14 refs., 22 figs., 39 tabs. 


30105 (NDPP-OSP-0052) Pinellas Plant site specific plan: 
Environmental health and safety programs. General Electric 
Co., Largo, FL (United States). Pinellas Plant. Sep 1991. 124p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE91017857. Source: OSTI; NTIS; GPO Dep. 

This Environmental Restoration/Waste Management Site Specific 
Plan describes the corrective action, environmental restoration, and 
waste management activities to be performed at the Pinellas Plant 
in FY 1992 (October 1, 1991, to September 30, 1992). These FY 
1992 activities are further described in the Pinellas Plant United 
States Department of Energy Albuquerque Operations Office, Envi- 
ronmental Restoration Waste Management FY 1993-97 Five-Year 
Plan Activity Data Sheets, March 1991, and the Final Action Plan 
to resolve the findings of the Tiger Team Environmental, Safety 
and Health Assessment of the Pinellas Plant. The information used 
to prepare this plan reflects the best estimate of the project scope, 
schedules, regulatory, and funding requirements at the time of pian 
preparation. 18 figs., 32 tabs. 


30106 (NDPP-OSP-0053-Rev.A) Pinellas Plant site environ 
mental report for calendar year 1990: Environmental health 
and safety programs: Revision A. Brown, D.W.; Biedermann, 
C.A.; Molesch, V.E.; Parker, M.W.; Smith, G.C. General Electric 
Co., St. Petersburg, FL (United States). Pinellas Peninsula Plant. 9 
Aug 1991. 110p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91017173. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The purpose of this report is to present a summary of the envi- 
ronmental data collected in calendar year 1990 at the Pinellas 
Plant; to characterize site environmental management perfor- 
mance; report compliance with applicable environmental standards 
and requirements; and highlight significant programs and efforts. 
This report is required by US Department of Energy (DOE) Orders 
5400.1 and 5484.1. Information presented in this report is based 
on the Environmental Monitoring Program conducted at the Pinel- 
las Plant in calendar year 1990. This monitoring program is 
designed to detect possible releases of radioactive and nonra- 
dioactive material to the air, surface water, groundwater and soil 
during plant operations. In addition, monitoring is done to detect ef- 
fects of pollution on the plant site from external sources. More than 
70 on- and off-site locations are used in the monitoring program. 
44 refs., 22 figs., 23 tabs. 


30107 (PNL-6450-45-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report. Finch, S.M. (comp.). 
Pacific Northwest Lab., Richland, WA (United States). Jul 1991. 
51p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91018115. Source: 
OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that individuals and popu- 
lations could have received from nuclear operations at Hanford 
since 1944. The project is being managed and conducted by the 
Pacific Northwest Laboratory (PNL) under the direction of an inde- 
pendent Technical Steering Panel (TSP). The project is divided into 
the following technical tasks. These tasks correspond to the path 
radionuclides followed, from release to impact on humans (dose 
estimates): Source terms; environmental transport; environmental 
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monitoring data; demographics, agriculture, food habits; and envi- 
ronmental pathways and dose estimates. 2 figs., 2 tabs. 


30108 (UCRL-53953) Baseline public health assessment 
tor CERCLA investigations at the LLNL Livermore Site. Layton, 
D.W. (); Daniels, J.I.; Isherwood, W.|. (eds.); Bogen, K.T.; Ceder- 
wall, R.T.; Daniels, J.l.; Goyal, K.; Hall, C.H.; Hall, L.C.; Johnson, 
V.M.; Layton, D.W.; Mallon, B.J.; McKone, T.E.; Rice, D.W. Jr.; 
Thorpe, R.K.; Tompson, A.F.B. Lawrence Livermore National Lab., 
CA (United States). 30 Sep 1990. 295p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE91017856. Source: OSTI; NTIS; GPO Dep. 

In 1987, the US Environmental Protection Agency (EPA) added 
the Lawrence Livermore National Laboratory (LLNL) Livermore site 
to the National Priorities List (NPL) due to volatile organic com- 
pounds (VOCs) found by LLNL in ground water onsite and offsite. 
One key component of the site cleanup effort at a NPL or Super- 
fund site is the Remedial Investigation (Rl), which includes studies 
and monitoring programs to acquire and analyze pertinent site- 
related data, such as the nature and extent of contamination and 
the characteristics of the local hydrogeology. An important part of 
the RI is the Baseline Public Health Assessment (BPHA), which 
addresses the potential future public health risks that could exist if 
no cleanup is attempted. This BPHA material was included in the 
RI for the LLNL Livermore site, which was submitted to regulatory 
agencies in May 1990. The BPHA is published here as a stand- 
alone document for the convenience of those interested only in this 
material. Because of the US Department of Energy (DOE), LLNL 
and environmental regulatory agencies are dedicated to the reme- 
diation of contaminated soils, sediments, and ground water at the 
Livermore site, the potential risks described herein are unlikely to 
occur. This BPHA provides the information needed to evaluate the 
benefits of cleanup alternatives. 166 refs., 49 figs., 35 tabs. 


30109 (WAPD-RC/E(EE)-1562) 1990 Effluent and environ- 
mental monitoring report for the Bettis Atomic Power 
Laboratory. Westinghouse Electric Corp., West Mifflin, PA (United 
States). Bettis Atomic Power Lab. [1990]. 68p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC11- 
89PN38014. Order Number DE91016448. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The results of the radiological and non-radiological environmental 
monitoring programs for 1990 at the Bettis Laboratory are pre- 
sented. The results obtained from the monitoring programs 
demonstrate that the existing procedures ensured that any environ- 
mental releases during 1990 were in accordance with applicable 
Federal and State regulations except for one minor instance which 
was reported to federal and state regulators where the site’s Na- 
tional Pollutant Discharge Elimination system (NPDES) water 
discharge permit limit for visible foam was exceeded for a short pe- 
riod of time. This instance is more fully discussed in the report. 
Evaluation of the environmental data indicates that operation of the 
Laboratory continues to have no adverse effect on the quality of 
the environment. A conservative assessment of radiation exposure 
to the general public as a result of Laboratory operations demon- 
strated that the dose received by any member of the public was 
well below the most restrictive dose limits given by the Environ- 
mental Protection Agency and the Department of Energy. 22 refs., 
6 figs., 14 tabs. 


30110 (WHC-EP-—0438) A guide tor preparing Hanford Site 
Facility effluent monitoring plans: Environmental assurance. 
Nickels, M.M. Westinghouse Hanford Co., Richland, WA (United 
States). Jul 1991. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE91018136. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides guidance on the format and content of 
effluent monitoring plans for facilities at the Hanford Site. The US 
Department of Energy (DOE) has recently issued new requirements 
for complying with DOE and other federal agency environmental 
regulations. These require environmental monitoring plans for each 
site, facility, or process that uses, generates, releases, or manages 
significant pollutants of radioactive or hazardous materials. This 
document consists of two parts. The first part provides the bases 
and determination for preparation of a Facility Effluent Monitoring 


92 ERA Vol. 16, No. 11 


Plan, including a discussion of applicable regulations and stan- 
dards. The second part is the central Facility Effluent Monitoring 
Plan format to be used by personnel in facilities at the Hanford Site 
to develop and prepare the monitoring plans. 41 refs., 2 figs. 


30111 (WINCO-1089) Characterization/decision analysis 
report for the ICPP-603 chloride removal system. Moser, C.L. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Jun 1991. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O7-841D12435. Order Number 
DE91017798. Source: OSTI; NTIS; INIS; GPO Dep. 
Westinghouse Idaho Nuclear Company, Inc. (WINCO) has com- 
pleted a physical, chemical, and radiological characterization of the 
CPP-603 (annex) Chloride Removal System (CRS) located at the 
Idaho Chemical Processing Plant (ICPP). In addition, a decision 
analysis was performed and the preferred method of decommis- 
sioning the CRS was identified. This method consists of removing 
all equipment and fixtures from the annex, decontaminating the an- 
nex to ALARA levels, and sealing the annex from the CPP-603 fue! 
storage basin. This report describes the CRS equipment and its op- 
erating history. General radiation fields inside the filter room were 
measured and representative samples were taken and analyzed to 
identify any radioisotopes or RCRA constituents and determine 
their concentrations. Also, waste volumes were estimated for each 
decommissioning alternative considered. 11 figs., 9 tabs. 


30112 (Y/TS-574) Mercury in ambient air at the Oak Ridge 
Y-12 Plant, July 1986—-December 1990. Turner, R.R. (Oak Ridge 
National Lab., TN (United States). Environmental Sciences Div.); 
Bogle, M.A.; Heidel, L.L.; McCain, L.M. Oak Ridge Y-12 Plant, TN 
(United States). Aug 1991. 76p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE91017771. Source: OSTI; NTIS; GPO Dep. 

At the Oak Ridge Y-12 Plant, airborne mercury levels are ele- 
vated over background levels as a result of mercury vaporization 
from mercury-contaminated soils, fugitive exhaust from Building 
9201-4 (a former lithium isotope separation facility contaminated 
with mercury), and releases from coal burning at the Y-12 Steam 
Plant. An on-site, airborne mercury monitoring program has been 
established (1) to provide a historical data base of mercury con- 
centrations in ambient air, (2) to identify temporal trends in mercury 
vapor concentrations, and (3) to demonstrate protection of the 
environment and human health from releases of mercury to the at- 
mosphere at the Y-12 Plant. Four stations to monitor ambient 
mercury were established at the Y-12 Plant in mid- to late-1986 
and were located at both the east and west ends of the plant and 
near Building 9201-4. In 1988, a control site was established on 
Chestnut Ridge. Except for the site at the west end of the Y-12 
Plant, results indicate significant decreases in annual means for 
ambient mercury vapor measured at the plant sites during 1989- 
1990 when compared with the means for 1986-1988. However, 
unlike the three other Y-12 Plant sites, the west-end site showed a 
significant increase in annual mercury vapor concentration. This in- 
crease is thought to be related to the widespread construction and 
accompanying earth-moving activities undertaken at the west end 
in 1989, resulting in increased mercury vaporization from newly ex- 
posed contaminated soils. 9 refs, 4 figs., 2 tabs. 


30113 (Y/TS-735) Updated subsurtace data base for Bear 
Creek Valley, Chestnut Ridge, and parts of Bethel Valley on 
the US Department of Energy Oak Ridge Reservation. King, 
H.L. (Oak Ridge Y-12 Plant, TN (United States)); Haase, C.S.; 
Harrington, B.K. Oak Ridge Y-12 Plant, TN (United States). Jul 
1991. 321p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Numbe: 
DE91017633. Source: OSTI; NTIS; GPO Dep. 

Construction and hydrogeological data for 810 boreholes and 
wells installed through February 1991 at the Y-12 Plant and in the 
surrounding vicinity are summarized in this document. This docu- 
ment is the second update of a previous compilation. General data 
about boreholes and wells included in the data base are Survey co- 
ordinates, elevations, and alternative names. Construction data 
tabulated include total depth, completion method, borehole diame- 
ter, casing and screen materials, fier pack depths, 2pen-hole 
intervals, and open hole diameters. Hydrogeological data summa- 
rized include depth to weathered and fresh bedrock, formations 





penetrated, and whether rock core and geophysical logs were ob- 
tained. The tabulations provide a means of determining the amount 
~and quality of data available for a particular borehole or well. Appli- 
cations of the data include evaluation of the suitability of wells for 
continued use in groundwater investigations and monitoring stud- 
ies, site hydrogeological characterization activities, background 
evaluations of sites prior to initiation of new drilling activities. and 
hydrogeological review of selected sites prior to the initiation of re- 
medial actions. 9 refs., 1 fig. 
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Refer also to citation(s) 29855, 29870, 29878, 29890, 29921, 
29983, 29992, 29993, 29994, 29995, 29996, 30015, 30016, 30080, 
30092, 30093, 30094, 30096, 30098, 30100, 30101, 30102, 30103, 
30104, 30105, 30106, 30108, 31058, 32547, 32548, 32681, 32762, 
32798, 32799, 33155 


30114 (AECB-R-26) Preparation of a quarterly health 
physics compliance report for a uranium fuel fabrication plant: 
Regulatory guide. Atomic Energy Control Board, Ottawa, ON 
(Canada). Sep 1985. 10p. (In English, French). Order Number 
DE91642753. Source: OSTI; NTIS (US Sales Only): INIS. 

French version included. Regulatory Document R-26. 

In accordance with the relevant condition in his operating |i- 
cence, the operator of a licensed uranium fuel fabrication plant 
must demonstrate that the plant has and will continue to have an 
acceptable health physics program in effect. Radiological surveil- 
lance and monitoring results can partly provide assurance of this 
fact, and a comprehensive written report on the facility's health 
physics program and its results will communicate this information 
to the Atomic Energy Control Board. The purpose of this guide is 
to outline, for the management and staff of a licensed uranium fuel 
fabrication plant, the requirements of a comprehensive review of 
the quarterly performance of its health physics program. Some top- 
ics for inclusion in a typical quarterly health physics report format 
need not be exactly as presented in this guide, the report should 
cover the indicated topics where applicable, as well as any others 
which may be relevant. 


30115 
the amendments of Supertund. Atkin, R.G.; Liedle, S.D.; 
Clemens, B.W. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Dec 1988. From 10. annual Department of Energy (DOE) 
low-level waste management conference; Denver, CO (United 
States); 30 Aug - 1 sep 1988. In Proceedings of the tenth annual 
DOE low-level waste management conference. Session 1: Institu- 
tional and regulatory issues. 100p. Order Number DE89005574. 
Source: OSTI. 

With the promulgation of the Superfund Amendments and Reau- 
thorization Act (SARA) federal facilities were required to comply 
with the Comprehensive Environmental Response Compensation 
and Liability Act (CERCLA) in the same manner as any non- 
government entity. This situation presented challenges for the 
Department of Energy (DOE) and other federal agencies involved 
in remedial action work because of the requirements under SARA 
that overlap other laws requiring DOE compliance, e.g., the Na- 
tional Environmental Policy Act (NEPA). This paper outlines options 
developed to comply with CERCLA and NEPA as part of an active, 
multi-site remedial action program. The program, the Formerly Uti- 
lized Sites Remedial Action Program (FUSRAP), was developed to 
identify, clean up, or control sites containing residual radioactive 
contamination resulting from the nation’s early development of nu- 
clear power. During the Manhattan Project, uranium was extracted 
from domestic and foreign ores and resulted in mill concentrates, 
purified metals, and waste products that were transported for use 
or disposal at other locations. Figure 1.shows the steps for produc- 
ing uranium metal during the Manhattan Project. As a result of 
these activities materials equipment, buildings, and land became 
contaminated, primarily with naturally occurring radionuclides. Cur- 
rently, FUSRAP includes 29 sites; three are on the Environmental 
Protection Agency's (EPA's) National Priorities List (NPL) of haz- 
ardous waste sites. 


(CONF-880839-Ses.1, pp. 68-80) FUSRAP adapts to 
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30116 (CONF-880839-Ses.1. pp. 96-100) Resolving issues 
at the Department of Energy/Oak Ridge operations facilities. 
Row, T.H. (Oak Ridge National Lab.. TN (USA)): Adams, W.D. EG 
and G Idaho, Inc.. Idaho Falls, ID (United States). Dec 1988. DOE 
Contract AC05-840R21400. From 10. annual Department of En- 
ergy (DOE) low-level waste management conference; Denver. CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 1: 
Institutional and regulatory issues. 100p. Order Number 
DE89005574. Source: OSTI. 

The development of the US Department of Energy Oak Ridge 
Operations Office’s model for waste management and its applica- 
tion in the Oak Ridge Reservation are discussed. The concept 
simply stated is to assure that all stakehokders in waste manage- 
ment decisions have the opportunity to be participants from the 
first step. The paper discusses the advisory committees involved in 
the process, subcontracting support, college and university relation, 
technology demonstrations and planning, other federal agency in- 
teraction, and the model meeting. 


30117 (CONF-880839-Ses.2, pp. 55-64) Intruder scenarios 
tor site-specific waste classification. Kennedy, W.E. Jr. (Pacific 
Northwest Lab., Richland, WA (USA)). EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Dec 1988. DOE Contract ACO06- 
76RL01830. From 10. annual Department of Energy (DOE) 
low-level waste management conference; Denver, CO (United 
States); 30 Aug - 1 sep 1988. In Proceedings of the tenth annual 
DOE low-level waste management conference. Session 2: Site 
performance assessment. 161p. Order Number DE89005580. 
Source: OSTI. 

The US Department of Energy (DOE) is currently revising its 
low-level radioactive waste (LLW) management requirements and 
guidelines for waste generated at its facilities that support defense 
missions. Specifically, draft DOE 5820.2A, Chapter 3, describes 
the purpose, policy, and requirements necessary for the manage- 
ment of defense LLW. The draft DOE policy calls for DOE LLW 
operations to be managed to protect the health and safety of the 
public, preserve the environment, and ensure that no remedial 
action will be necessary after termination of operations. The re- 
quirements and guidelines apply to radioactive wastes but are also 
intended to apply to mixed hazardous and radioactive wastes as 
defined in draft DOE 5400.5, Hazardous and Radioactive Mixed 
Waste. The basic approach used by DOE is to establish overall 
pertormance objectives in terms of ground-water protection and 
public radiation dose limits and to require site-specific performance 
assessments to determine compliance. As a result of these pertor- 
mance assessments, each site shall develop waste acceptance 
criteria that define the allowable quantities and concentrations of 
specific radioisotopes. Additional limitations on waste disposal de- 
sign, waste form, and waste treatment shall also be developed on 
a site-specific basis. As a key step in the site-specific performance 
assessments, an evaluation must be conducted of potential radia- 
tion doses to intruders who may inadvertently move onto a closed 
DOE LLW disposal site after loss of institutional controls must be 
conducted. This paper describes the types of intruder scenarios 
that should be considered when performing this step of the site- 
specific performance assessment. 


30118 (CONF-880839-Ses.2, pp. 99-112) Some special 
considerations in evaluating the impacts of long-lived radionu- 
clides in LLW. Cohen, J.J. (Science Applications Intemational 
Corp., Pleasanton, CA (USA)); Smith, C.F.; Cook, J.R.; King, C.M. 
EG and G ldaho, Inc., Idaho Falls, ID (United States). Dec 1988. 
From 10. annual Department of Energy (DOE) low-level waste 
management conference; Denver, CO (United States); 30 Aug - 1 
sep 1988. in Proceedings of the tenth annual DOE low-level waste 
management conference. Session 2: Site performance assess- 
ment. 161p. Order Number DE89005580. Source: OSTI. 

A comprehensive program has been conducted at the Savannah 
River Plant (SRP) to assess environmental impacts of both ra- 
dioactive and nonradioactive (hazardous) waste at its disposal sites 
to assure compliance with provisions of the National Environmental 
Protection Act. The objective of the current study is to characterize 
issues related to long-lived radionuclides in SRP waste. This work 
includes defining a reasonably attainable data base on parameters 
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affecting leachability. mobility. dosimetry. and other factors that 
might affect radiological dose consequences. The long-lived ra- 
dionuclides to be assessed include: certain transuranics, uranium, 
technetium-99, iodine-129. and carbon-14. The study is scheduled 
for completion by the end of this year. Preliminary insights and 
conclusions focusing primarily on neptunium-237, iodine-129, and 
uranium are discussed in this paper. 


30119 (CONF-880839-Ses.2, pp. 22-35) The role of perfor- 
mance assessment in the evaluation of remedial action 
alternatives for the Radioactive Waste Management Complex 
(RWMC) at the Idaho National Engineering Laboratory. Rood, 
A.S. (idaho National Engineering Lab., Idaho Falls (USA)); Case, 
M.J. EG and G Idaho, Inc., Idaho Falls, ID (United States). Dec 
1988. From 10. annual Department of Energy (DOE) low-level 
waste management conference: Denver, CO (United States); 30 
Aug - 1 sep 1988. In Proceedings of the tenth annual DOE low- 
level waste management conference. Session 2: Site performance 
assessment. 161p. Order Number DE89005580. Source: OSTI. 

The Idaho National Engineering Laboratory (INEL) is operated by 
the Department of Energy (DOE) and is involved in nuclear re- 
search and development. The Radioactive Waste Management 
Complex (RWMC) at the INEL serves as a disposal facility for low 
level radioactive wastes generated onsite. Transuranic (TRU) 
wastes received from other DOE sites are currently stored at the 
RWNC, but were buried at the facility from 1952 until 1970. Recent 
findings of the Subsurface Investigations Program have determined 
that migration of TRU nuclides and hazardous materials from the 
RWMNC has occurred. The primary source of organics in the buried 
TRU waste was generated by the Rocky Flats Plant. The INEL has 
proposed an aggressive four-year action plan for buried TRU 
waste. As a part of this plan, a task has been identified to evaluate 
existing remedial technologies for preventing further contaminant 
migration or removing the source of TRU radionuclides and nonra- 
dioactive hazardous material from the RWMC. A systems approach 
is being applied to evaluate, compare and recommend technolo- 
gies or combinations of technologies. One criterion used in the 
evaluation is the net risk reduction afforded by each proposed re- 
medial action. The method used to develop the criterion relies on 
models to assess the potential pathways and scenarios for the 
migration of radioactive and nonradioactive materials and the sub- 
sequent exposure of individuals to those materials. This paper 
describes the approach used to assess the performance of various 
remedial actions and the results obtained to date. 


30120 (CONF-880839-Ses.2, pp. 113-125) Organic contami- 
nant release from a mixed waste disposal site: A computer 
simulation study of transport through the vadose zone and 
site remediation. Baca, R.G. (idaho National Engineering Lab., 
Idaho Falls (USA)); Walton, J.C.; Rood, A.S.; Otis, M.D. EG and G 
Idaho, Inc., Idaho Falis, ID (United States). Dec 1988. From 10. 
annual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 2: Site performance assessment. 161p. Or- 
der Number DE89005580. Source: OSTI. 

Migration of organic contaminants from mixed waste disposal 
sites is emerging as a increasingly significant environmental prob- 
lem. Organic contaminants, particularly in the vapor phase, can 
pose a health hazard to workers in the vicinity of the disposal site 
and can cause contamination of the underlying aquifer. Volatile or- 
ganic chemicals such as carbon tetrachloride, chloroform, and 
trichloroethylene are frequently encountered at waste sites. These 
chlorinated hydrocarbons are relatively common chemicals and 
widely used as industrial solvents. Problems with organic vapors 
have been noted at waste disposal sites at a number of US Depart- 
ment of Energy (DOE) facilities. At the Idaho National Engineering 
Laboratory, for example, problems with organic vapors (Laney, et 
al., 1988) have occurred at the Radioactive Waste Management 
Complex (RWMC). Analyses of soil-gas samples and groundwater 
samples indicate that organic vapors are being emitted from dis- 
posal pits in the Subsurface Disposal Area (SDA) of the RWMC. 
The primary source of the organic vapor has been determined to 
be organic wastes that were disposed at the site in the mid-1960's. 
To address the organic problems at the RWMC, a multi-task 
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activity was initiated. The first task involved a records search to de- 
termine the quantities and distribution of organic wastes. The 
second task consisted of a detailed soil-gas survey to identify the 
specific disposal areas that are producing the organic vapors. 


30121 (CONF-880839-Ses.2, pp. 148-161) The use of chem- 
ical and radionuclide risk estimates in site performance 
evaluation of mixed waste sites. Till, J.E. (Radiological Assess- 
ments Corp., Neeses. SC (USA)); Meyer, K.R.,EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Dec 1988. From 10. annual 
Department of Energy (DOE) low-level waste management confer- 
ence; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 2: Site performance assessment. 161p. Or- 
der Number DE89005580. Source: OSTI. 

Many radioactive waste sites contain not only radioactive mate- 
rial but also varying amounts of chemical waste. The use of such 
procedures implies some risk at any exposure level, and thus re- 
quires that an exposure level be determined that corresponds to an 
acceptable risk to an individual or a population. Although the un- 
certainties and limitations of these methods are of concern, the 
assumption has been generally adopted that the human dose re- 
sponse for all carcinogens is linear, with no threshold occurring at 
low levels of exposure. With the move toward decontamination pro- 
grams and clean-up of various mixed waste sites throughout the 
US, there is interest in the possibility that risk estimates calculated 
individually for radionuclides and for chemicals may be combined 
to reflect the total risk for each site. The purpose of this paper is to 
examine the feasibility of combining risk estimates during risk/ 
benefit analyses. For a variety of reasons, the state of radiation 
risk assessment is mure advanced than that of chemical risk as- 
sessment. The reasons for this disparity are summarized in this 
paper. Quantitative radiation risk assessment is currently being 
performed, but involves a high degree of uncertainty. Chemical risk 
assessment in general does not allow quantitative results brack- 
eted by uncertainty analysis. Therefore, it is concluded that it is 
currently not possible to develop a useful, quantitative combined 
risk assessment for a mixed waste site, but that it may be possible 
to develop such a capability in the future. 


30122 (CONF-880839-Ses.3, pp. 69-81) Status of disposal 
sites for the Department of Energy’s Formerly Utilized Sites 
Remedial Action Program. Kannard, J.R. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Dec 1988. From 10. annual Depart- 
ment of Energy (DOE) low-level waste management conference; 
Denver, CO (United States); 30 Aug - 1 sep 1988. In Proceedings 
of the tenth annual DOE low-level waste management conference. 
Session 3: Disposal technology and facility development. 105p. 
Order Number DE89005581. Source: OSTI. 

The Formerly Utilized Sites Remedial Action Program (FUSRAP) 
is a US Department of Energy (DOE) program to evaluate and 
remedy radiological and chemical contamination conditions at sites 
across the nation where contamination exceeding current guide- 
lines remains from the early years of the nation’s atomic energy 
program or from commercial operations that resulted in conditions 
which Congress has mandated DOE to remedy. The need for per- 
manent disposal facilities for the low-level radioactive wastes and 
mixed wastes resulting from the FUSRAP program was recognized 
early. The selection and development of disposal sites was known 
to require significant time. Because of the complexities of develop- 
ing a disposal site, a plan was developed to proceed with remedial 
action prior to availability of permanent disposal sites. To accom- 
plish this, the waste from remedial action activities would be placed 
in temporary storage at interim storage sites. The paper provides a 
description of the wastes involved, and issues requiring attention 
including public relations, regulations, government agency interac- 
tion, mixed waste requirements. Current status of the program 
along with evolving strategies are discussed. 


30123 (CONF-880839-Ses.4, pp. 22-37) Waste acid detoxifi- 
cation and reclamation. Brouns, T.M. (Pacific Northwest Lab., 
Richland, WA (USA)); Stewart, T.L. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Dec 1988. DOE Contract AC06- 
76RL01830. From 10. annual Department of Energy (DOE) 
low-level waste management conference; Denver, CO (United 
States); 30 Aug - 1 sep 1988. In Proceedings of the tenth annual 
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DOE low-level waste management conference. Session 4: Waste 
treatment minimization. 119p. Order Number DE89005582. 
Source: OSTI. 

Economically feasible processes that reduce the volume, quan- 
tity, and toxicity of metal-bearing waste acids by reclaiming, 
reusing, and recycling spent acids and metal salts are being devel- 
oped and demonstrated. The acids used in the demonstrations are 
generated during metal-finishing operations used in nuclear fuel 
fabrication; HF-HNO3, HNO3, and HNO3-H2SO, wastes result from 
Zr etching, Cu stripping, and chemical milling of U. At discharge, 
wastes contain high concentrations of acid and one major metal 
impurity. The waste minimization process used to reclaim acid from 
these three streams incorporates three processes for acid regener- 
ation and reclamation. Normally, HNOz remains in the bottoms 
when an aqueous acid solution is distilled; however, in the pres- 
ence of H2SO,4, HNOz3 will distill to the overhead stream. In this 
process, nitrates and fluorides present as free acid and metal salts 
can be reclaimed as acid for recycle to the metal-finishing pro- 
cesses. Uranium present in the chemical milling solution can be 
economically recovered from distillation bottoms and refined. Using 
acid distillation, the volume of chemical milling solution discharged 
as waste can be reduced by as much as 60% depending on the 
H2SO, concentration. A payback period of 2.2 years has been es- 
timated for this process. The development and demonstration of 
precipitation and distillation processes for detoxification and recla- 
mation of waste acid is supported by the US Department 
of Energy's Hazardous Waste Remedial Actions Program 
(HAZWRAP). 


30124 (CONF-880839-Ses.4, pp. 56-70) Savannah River 
Plant saltstone - Formulation variability and operating limits. 
Langton, C.A. (E.1. du Pont de Nemours and Co., Aiken, SC 
(USA)); Wilhite, E.L. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Dec 1988. DOE Contract ACO9-76SR00001. From 10. an- 
nual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 4: Waste treatment minimization. 119p. Or- 
der Number DE89005582. Source: OSTI. 

Saltstone is the Savannah River Plant wasteform resulting from 
chemical reactions between low-level defense waste and cementi- 
tious solids. Operating limits for the saltstone process were derived 
from waste specifications, dry solids feed specifications, and pro- 
portioning limits. Specifications for the waste salt solution include 
limits on temperature, pH, concentrations of eight inorganic and 
two organic constituents, total radioactivity, total alpha activity, and 
concentrations of 13 radionuclides. Specifications for the cementi- 
tious solids are based on ASTM standards. Proportioning limits for 
dry solids and for blended solids to waste solution ratio were based 
on an experimental design that screened formulations on the basis 
of processability and leachability (potential impact to groundwater). 


30125 (CONF-880839-Ses.4, pp. 71-84) Decontamination 
and coating of lead. Rankin, W.N. (E.I. du Pont de Nemours and 
Co., Aiken, SC (USA)); Bush, S.P.; Lyon, C.E.; Walker, V. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. DOE 
Contract ACO9-76SR00001. From 10. annual Department of En- 
ergy (DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-level waste management conference. Session 4: 
Waste treatment minimization. 119p. Order Number DE89005582. 
Source: OSTI. 

Technology is being developed to decontaminate lead used in 
shielding applications in contaminated environments for recycle as 
shieldings. Technology is also being developed to coat either de- 
contaminated lead or new lead before it is used in contaminated 
environments. The surface of the coating is expected to be much 
easier to decontaminate than the original lead surface. If contami- 
nation becomes severely embedded in the coating and cannot be 
removed, it can be easily cut with a knife and removed from the 
lead. The used coating can be disposed of as radioactive (hot haz- 
ardous) waste. The lead can then be recoated for further use as a 
shielding material. 


30126 (CONF-880839-Ses.4, pp. 85-93) Lead management 
at the INEL. Davis, M.V. (idaho National Engineering Lab., Idaho 


Falls (USA)); Larsen, M.M. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Dec 1988. From 10. annual Department of Energy 
(DOE) low-level waste management conference; Denver, CO 
(United States); 30 Aug - 1 sep 1988. In Proceedings of the tenth 
annual DOE low-leve! waste management conference. Session 4: 
Waste treatment minimization. 119p. Order Number DE89005582. 
Source: OSTI. 

Lead at the Idaho National Engineering Laboratory (INEL) is pre- 
dominantly used for radiation shielding. Lead is a hazardous 
material. When it becomes radioactively contaminated and can no 
longer be used as shielding, it becomes a mixed hazardous/ 
radioactive waste. It is then subject to Environmental Protection 
Agency (EPA) regulations. These regulations require that lead be 
treated prior to disposal. There is no treatment process that will 
render lead nonhazardous nor is there a disposal site that will ac- 
cept lead as a mixed waste. Decontamination of lead is the only 
alternative. Therefore, DOE-ID has initiated a lead management 
program to minimize the amount of lead waste generated at the 
INEL and to decontaminate existing inventories of contaminated 
lead. This program is being implemented in three phases. In the 
first phase, directives were issued which discontinued the disposal 
of lead in low level waste packages sent to the disposal site. The 
second phase is designed to manage the use of lead. The third 
phase will be to clean up existing lead problems. 


30127 (CONF-880839-Ses.4, pp. 106-113) Status of the 
West Valley demonstration project low-level waste treatment 
system startup. Maestas, E. (Dept. of Energy, West Valley, NY 
(USA)); Mcintosh, T.W.; Valenti, P.J. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Dec 1988. From 10. annual Department 
of Energy (DOE) low-level waste management conference; Denver, 
CO (United States); 30 Aug - 1 sep 1988. In Proceedings of the 
tenth annual DOE low-level waste management conference. Ses- 
sion 4: Waste treatment minimization. 119p. Order Number 
DE89005582. Source: OSTI. 

The Department of Energy, is charged with the solidification of 
high-level liquid waste remaining from nuclear fuel reprocessing ac- 
tivities, which were conducted at West Valley, New York between 
1966 and 1972. One important aspect of the Project's fully inte- 
grated waste program is the management of low-level wastes 
which result from treating high-level waste. The WVDP has con- 
structed new systems to treat and condition dry and liquid low-level 
wastes for interim storage. The dry active waste systems, in opera- 
tion since 1987, include supercompaction, assay, equipment size 
reduction and packaging techniques. The resultant waste packages 
are then classified and placed in interim storage on-site. Similarly, 
the liquid low-level waste treatment systems have been compieted 
and are now in operation treating radioactive low-level liquid waste. 
Radioactive operation of the Integrated Radwaste Treatment Sys- 
tem commenced in May 1988. These systems include liquid waste 
treatment, cement solidification and a waste interim storage facility. 
The cement product is classified as a Class C waste meeting 10 
CFR 61 criteria. This paper describes the experience gained in ini- 
tial operational startup of the Integrated Radwaste Treatment 
System. Unique features of the WVDP low-level waste manage- 
ment program will also be identified. 


30128 (CONF-880839-Ses.4, pp. 114-119) Regionalization 
as a strategy for management of low-level and mixed wastes 
in the DOE system. Bradford, J.D. (idaho National Engineering 
Lab., Idaho Falls (USA)); Garcia, E.C.; Gillins, R.L. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Dec 1988. From 10. 
annual Department of Energy (DOE) low-level waste management 
conference; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 4: Waste treatment minimization. 119p. Or- 
der Number DE89005582. Source: OSTI. 

The Department of Energy has been routinely performing low- 
level waste volume reduction and/or stabilization treatment at 
various sites for some time. In general, treatment is performed on 
waste generated onsite. Disposal is also usually performed onsite 
since most DOE sites have their own LLW disposal facilities. The 
DOE initiated studies to evaluate strategies for treatment, storage, 
and disposal of hazardous and mixed wastes covered in the Re- 
source Conservation and Recovery Act (RCRA) and to ensure that 
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DOE sites are in compliance with RCRA. These studies recom- 
mend regionalization as the most cost-effective solution to the 
treatment and disposal of hazardous and mixed wastes. The 
DOE's Defense Low-Level Waste Management Program conducted 
an additional survey of DOE sites to evaluate the status of one 
specific treatment method, incineration, at these sites. This study 
included facilities currently in use or intended for treatment of low- 
level and mixed wastes. A summary of the findings is presented in 


this paper. 


30129 (CONF-880839-Ses.5, pp. 14-17) The need for a real 
source term. Alvarado, R.A. (Texas Low-Level Radioactive Waste 
Disposal Authority, Austin (USA)). EG and G Idaho, !nc., Idaho 
Falls, ID (United States). Dec 1988. From 10. annual Department 
of Energy (DOE) low-level waste management conference: Denver, 
CO (United States); 30 Aug - 1 sep 1988. In Proceedings of the 
tenth annual DOE low-level waste management conference. Ses- 
sion 5: Waste characterization and quality assurance. 50p. Order 
Number DE89005583. Source: OSTI. 

For the last year the Coordinating Committee for Low-Level 
Radioactive Waste Disposal Technology has investigated and dis- 
cussed the accuracy of the current source term estimates used for 
the planning of new low-level radioactive waste disposal sites. 
These discussions resulted from an analysis of the performance 
assessments performed as part of the Electric Power Research In- 
stitute (EPR!) and Department of Energy (DOE) funded projects on 
alternative disposal technologies. When actual source term values 
from several states were used to assess the performance of the 
various disposal technologies using reasonable site conditions, 
there appeared to be problems meeting the performance require- 
ments of 10 CFR 61. Further examination of the source terms 
revealed that current analytical techniques and reporting require- 
ments have resulted in the overestimation of the quantity of certain 
long-lived radioisotopes in the waste stream. The biggest apparent 
problems appear to be with the reporting of iodine-129 and carbon- 
14. The committee feels strongly that more stringent reporting 
requirements may be needed in various states and regions and 
that generators should be required to utilize more sophisticated an- 
alytical techniques to provide more realistic values for source 
terms. Then, during site licensing a more realistic source term may 
be utilized in the performance assessments of the facility. 


30130 (CONF-880839-Ses.6, pp. 61-71) Performance as- 
sessments of closure cap alternatives at the Savannah River 
Plant. Cook, J.R. (E.|. du Pont de Nemours and Co., Aiken, SC 
(USA)). EG and G Idaho, Inc., Idaho Falls, ID (United States). Dec 
1988. DOE Contract AC09-76SR00001. From 10. annual Depart- 
ment of Energy (DOE) low-level waste management conference; 
Denver, CO (United States); 30 Aug - 1 sep 1988. In Proceedings 
of the tenth annual DOE low-level waste management conference. 
Session 6: Closure and decommissioning. 99p. Order Number 
DE89005584. Source: OSTI. 

Several large waste sites at the Savannah River Plant will be 
closed within the next few years, including two sets of seepage 
basins and a mixed waste disposal facility. Technical support for 
the closure caps for these facilities included water balance calcula- 
tions for a series of cap designs using the Hydrologic Evaluation of 
Landfill Performance (HELP) code together with time dependent 
dose calculations using the Rogers and Associates PATHRAE 
code. The results of the HELP code showed that a cap constructed 
with clay having a hydraulic conductivity of 10—’ cm/sec and good 
drainage will be 97.6% effective in preventing infiltration through 
the cap. PATHRAE results show that with the reduced infiltration all 
exposures will be at acceptable levels after a 100-year institutional 
control period. 


30131 (CONF-880839-Ses.6, pp. 1-27) RCRA closure of 
eight land-based units at the Y-12 plant. Stone, J.E. (Martin Ma- 
rietta Energy Systems, Inc., Oak Ridge, TN (USA)); Welch, S.H. 
EG and G idaho, Inc., Idaho Falls, ID (United States). Dec 1988. 
From 10. annual Department of Energy (DOE) low-level waste 
management conference; Denver, CO (United States); 30 Aug - 1 
sep 1988. In Proceedings of the tenth annual DOE low-level waste 
management conference. Session 6: Closure and decommission- 
ing. 99p. Order Number DE89005584. Source: OSTI. 
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Eight land-based hazardous waste management units at the Oak 
Ridge Y-12 Plant are being closed under an integrated multi-year 
program. Closure plans for the units have been submitted and are 
in various stages of revision and regulatory review. These units will 
be closed by various combinations of methods, including liquid re- 
moval and treatment, sludge stabilization, contaminated sludge 
and/or soil removal, and capping. The closure of these sites will be 
funded by a new Department of Energy budget category, the Envi- 
ronmental Restoration Budget Category (ERBC), which is intended 
to provide greater flexibility in the response to closure and remedial 
activities. A major project, Closure and Post-Closure Activities 
(CAPCA), has been identified for ERBC funding to close and reme- 
diate the land units in accordance with RCRA requirements. 
Establishing the scope of this program has required the develop- 
ment of risk assessments and the preparation of an integrated 
schedule. 


30132 (CONF-880839-Ses.6, pp. 28-32) Costs and schedule 
for a 58 acre RCRA interim status mixed waste closure at the 
Savannah River Plant. Brandt, P.N. (Savannah River Plant, 
Aiken, SC (USA)). EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Dec 1988. From 10. annual Department of Energy (DOE) 
low-level waste management conference; Denver, CO (United 
States); 30 Aug - 1 sep 1988. In Proceedings of the tenth annual 
DOE low-level waste management conference. Session 6: Closure 
and decommissioning. 99p. Order Number DE89005584. Source: 
OSTI. 

The South Carolina Department of Health and Environmental 
Control approved an interim status closure of a 58 acre mixed 
waste site. Hazardous wastes with the greatest potential for 
groundwater impact are lead and cadmium. Venture Guidance Ap- 
praisal (VGA) estimates to complete the project totaled $55.5 
million. Estimated time to complete the project is three years. Ma- 
jor work elements of the closure include: (1) precompaction of 
existing site to minimize subsidence, (2) backfill and compaction to 
bring to subgrade, (3) construction of a three foot clay cap with a 
permeability of 1 x 10-7 cm/sec, (4) construction of a two foot 
vegetative layer, and (5) development of a cap drainage and ero- 
sion control system. 


30133 (CONF-880839-Ses.6, pp. 45-60) Alternate cap de- 
signs under RCRA regulations. Manrod, W.E. Ill (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA)); Yager, R.E.; Craig, 
P.M. EG and G ldaho, Inc., Idaho Falls, ID (United States). Dec 
1988. DOE Contract AC05-840R21400. From 10. annual Depart- 
ment of Energy (DOE) low-level waste management conference; 
Denver, CO (United States); 30 Aug - 1 sep 1988. In Proceedings 
of the tenth annual DOE low-level waste management conference. 
Session 6: Closure and decommissioning. 99p. Order Number 
DE89005584. Source: OSTI. 

Low-level radioactive waste and mixed wastes have been dis- 
posed of in several sites in the vicinity of the Oak Ridge Y-12 Plant 
in Tennessee. Most of these materials have been placed in shallow 
land burial pits (SLB). Closure plans have been developed and ap- 
proved by appropriate regulatory agencies for several of these 
sites. A variety of cap (final cover) designs for closure of these 
sites were investigated to determine their ability to inhibit infiltration 
of precipitation to the waste. The most effective designs are those 
that use synthetic materials as drainage layers and/or impermeable 
liners. The more complex, multi-layer systems perform no better 
than simpler covers and would complicate construction and in- 
crease costs. Despite the successful analytical results described in 
this paper, additional considerations must be factored into use of 
geosynthetic as well as natural materials. 


30134 (CONF-880839-Ses.6, pp. 89-95) Test program for 
closure activities at a mixed waste disposal site at the Savan- 
nah River Plant. Cook, J.R. (E.I. du Pont de Nemours and Co., 
Aiken, SC (USA)); Harley, J.P. Jr. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Dec 1988. From 10. annual Department 
of Energy (DOE) low-level waste management conference; Denver, 
CO (United States); 30 Aug - 1 sep 1988. In Proceedings of the 
tenth annual DOE low-level waste management conference. Ses- 
sion 6: Closure and decommissioning. 99p. Order Number 
DE89005584. Source: OSTI. 





A 58-acre site at the Savannah River Plant which was used for 
disposal of low-level radioactive waste and quantities of the haz- 
ardous materials lead, cadmium, scintillation fluid, and oil will be 
the first large waste site at the Savannah River Plant to be perma- 
nently closed. The actions leading to closure of the facility will 
include surface stabilization and capping of the site. Test programs 
have been conducted to evaluate the effectiveness of dynamic 
compaction as a stabilization technique and the feasibility of using 
locally derived clay as a capping material. 


30135 (CONF-8910192-, pp. 73-78) Seismic qualification of 
safety class components in non-reactor nuclear facilities at 
Hanford site. Ocoma, E.C. (Westinghouse Hanford Co., Richland, 
WA (USA)). Lawrence Livermore National Lab., CA (United States). 
[1989]. From 2. DOE natural phenomena hazards mitigation con- 
ference; Knoxville, TN (United States); 3-5 Oct 1989. In Second 
DOE natural phenomena hazards mitigation conference. 436p. Or- 
der Number DE90006928. Source: NTIS, PC A19/MF A01. 

This paper presents the methods used during the walkdowns to 
compile as-built structural information to seismically qualify or verify 
the seismic adequacy of safety class components in the Plutonium 
Finishing Plant complex. The Plutonium finishing Plant is a non- 
reactor nuclear facility built during the 1950's and was designed to 
the Uniform Building Code criteria for both seismic and wind 
events. This facility is located at the US Department of Energy 
Hanford Site near Richland, Washington. 


30136 (CONF-8910192—, pp. 336) Structural evaluation of 
safety class components to natural phenomena loadings. Con- 
rads, T.J. (Westinghouse Hanford Co., Richland, WA (USA)). 
Lawrence Livermore National Lab., CA (United States). [1989]. 
From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 
ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 

This paper addresses the efforts completed at the US Depart- 
ment of Energy Hanford Site near Richland, Washington, to qualify 
structurally a number of existing safety class components in the 
Plutonium Finishing Plant complex. Design, fabrication, and instal- 
lation of the facility occurred in the 1950s and 1960s and were 
based on the Uniform Building Code criteria for wind and earth- 
quake loads. Recently the buildings were qualified to site-specific 
wind and seismic hazards. The methodology employed to qualify 
seismically the safety class components is discussed. 


30137 (CONF-9104135— II1.A.6.1-II1.A.6.34) Specialty train- 
ing for DOE Savannah River Site personnel. Krantz, G.W. Oak 
Ridge National Lab., TN (United States). Apr 1991. From 9. sym- 
posium on the training of nuclear facility personnel; Denver, CO 
(United States); 14-18 Apr 1991. In Proceedings of the ninth sym- 
posium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI; NTIS; INIS. 

In addition to the site nuclear reactor facilities, SRS operations 
today include nuclear materials processing and manufacturing 
technologies that are extremely complex, potentially hazardous, 
both from a radiological and nuclear criticality perspective, and 
which bear little resemblance to operations in a commercial nuclear 
plant. Within the past two years, DOE employee technical training 
and professional staff development deficiencies were identified by 
The Secretary, Department of Energy as a serious problem, need- 
ing prioritized corrective action. A second notice organizational and 
management arrangements that embellished the earlier training ini- 
tiative by defining a 5-year plan of training program elements and 
by establishing an Office of Scientific and Engineering Recuirtment, 
Training and Development (TR). Since there are no clearly defined 
accreditation plans for the newly prescribed training programs for 
DOE personnel, the training can be categorized as specialty train- 
ing, much like the non-accredited training of commercial nuclear 
utilities. This paper discusses the specialty DOE training initiatives 
and provides insight into the management issues, overall impacts 
of the initiatives, resources required to achieve success in the ef- 
fort, and a discussion of how specialty training for DOE personnel 
will improve the safe operation of DOE facilities in the USA. 


30138 (CONF-9104135— II1.A.4.1-II1.A.4.11) Fitness for duty. 
Barnes, D.; Matney, C. Oak Ridge National Lab., TN (United 
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States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OST]; 
NTIS; INIS. 

A Fitness For Duty training program was developed to satisfy the 
requirements of the NRC, 10 CFR 26, 10 CFR 707 and to meet 
requirements at the Westinghouse Savannah River Company. In- 
teractive videodisc technology was selected as the training medium 
using the TenCore authoring language. Computer-based training 
was chosen because of the large number of trainees, the advan- 
tages of the reduced overall cost, and the increased trainee 
retention of course material compared to traditional instruction. The 
resulting training program utilizes extensive role playing exercises 
in which employees and supervisors are exposed to real life situa- 
tions. Extensive interactions by the trainees are required in that 
they must answer questions concerning the behav ior of individu- 
als, random and for-cause drug testing, and the employee 
assistance program. Feedback is given in each case. Emphasis is 
placed on recognition of deteriorating job performance. 


30139 (CONF-9104135— 1II.B.4.1-II1.B.4.6) Reading assess- 
ment and training program. Lewis, C.L. (Westinghouse 
Savannah River Co., Aiken, SC (USA)). Oak Ridge National Lab.., 
TN (United States). Apr 1991. From 9. symposium on the training 
of nuclear facility personnel; Denver, CO (United States); 14-18 
Apr 1991. In Proceedings of the ninth symposium on the training of 
nuclear facility personel. 623p. Order Number DE91010496. 
Source: OSTI; NTIS; INIS. 

The objective was to ensure ourselves and the general public 
that the workers in the Nuclear Materials Processing Department 
(NMPD) could read, follow, and understand procedures. Proce- 
dures were randomly selected and analyzed for reading levels. A 
tenth grade reading level was established as the standard for all 
NMPD employees. Employees were tested to determine reading 
levels and approximately 12% could not read at the target level. A 
Procedure Walk-Through Evaluation was administered to each 
person not reaching tenth grade reading level. This was a job per- 
formance measure given to ensure that the worker was competent 
in his/her present job, and should remain there while completing 
reading training. A mandatory Reading Training Program utilizing 
Computer Based Training was established. This program is self- 
paced, individualized instruction and provided to the worker on 
Company time. Results of the CBT Program have been very good. 
Instruction is supplemented with test-taking skills seminars, 
practice exams, individual conferences with their own reading spe- 
cialist, and some self-directed study books. This paper describes 
the program at Savannah River Site. 


30140 (CONF-9104135— III.B.5.1-111.B.5.14) The experience 
of the Oak Ridge National Laboratory with the analysis of 
training needs. Eggers, J.L. (Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (USA)); Tall, D.E. Oak Ridge National Lab.., 
TN (United States). Apr 1991. DOE Contract AC05-840R21400. 
From 9. symposium on the training of nuclear facility personnel; 
Denver, CO (United States); 14-18 Apr 1991. In Proceedings of the 
ninth symposium on the training of nuclear facility personel. 623p. 
Order Number DE91010496. Source: OSTI; NTIS; INIS. 

Three conditions combined to necessitate a thorough analysis of 
training needs for the Oak Ridge National Laboratory: (1) significant 
recent expansion of potential training requirements for DOE con- 
tractors, (2) increased sophistication in auditing and review criteria, 
and (3) an historic absence of central attention to the Laboratory's 
training functions. Laboratory management decided to perform a 
systematic, groundup training needs analysis designed to identify 
the training requirements applicable to the Laboratory, what training 
is in place to identify these requirements, and what training needs 
to be developed or improved in order to achieve an irreproachable 
position with regard to personnel training and development. An im- 
portant goal was the development of an accurate matrix of training 
requirements versus Laboratory personnel. Needs analysis in- 
volved 32 separate organizations with a total of 5,600 employees 
in a wide variety of technical and professional disciplines, more 
than 200 training programs in place or under development, and ap- 
proximately 1,200 training requirements taken from more than 300 
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regulations and standards. The project is comprised of three major 
phases: (1) distribution of training requirements by office of divi- 
sion, (2) development and validation of training standards, and (3) 
distribution of training standards by individual. 


30141 (CONF-9104135— IV.A.2.1-IV.A.2.14) Plant services 
(maintenance) foreman training. Inception to implementation. 
Dunlap, M.S. Oak Ridge National Lab., TN (United States). Apr 
1991. From 9. symposium on the training of nuclear facility person- 
nel; Denver, CO (United States); 14-18 Apr 1991. In Proceedings 
of the ninth symposium on the training of nuclear facility personel. 
623p. Order Number DE91010496. Source: OSTI; NTIS; INIS. 

Training content and time allocated for training have become es- 
sential and auditable commodities. This additional awareness, by 
upper management, has increased the pressure on training organi- 
zations to demonstrate effective and efficient programs. Structured 
program design and administration can assist training organizations 
in meeting these requirements and assuring a quality program. Se- 
quential development of the job analysis, qualification standard, 
associated lesson plans, and a methodology for tracking program 
changes which affect the system, are all required components in a 
systematic approach to training. This paper addresses these facets 
in establishing a training program. It describes the methods utilized, 
problems identified and resolved as they occurred in the develop- 
ment of the Westinghouse Idaho Nuclear Company (WINCO) Piant 
Services (Maintenance) Foreman Training Program. 


30142 (CONF-9104135— V.A.3.1-V.A.3.10) Using mockups 
for hands-on training. Morris, A.R. (Westinghouse Hanford Co., 
Richland, WA (USA)). Oak Ridge National Lab., TN (United 
States). Apr 1991. DOE Contract AC06-87RL10930. From 9. sym- 
posium on the training of nuclear facility personnel; Denver, CO 
(United States); 14-18 Apr 1991. In Proceedings of the ninth sym- 
posium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI; NTIS; INIS. 

The presentation of Using Mockups for Hands-on Training will be 
a slide presentation showing slides of mockups that are used by the 
Westinghouse Hanford Company in Maintenance Training activities. 
This presentation will compare mockups to actual plant equipment. 
It will explain the advantages and disadvantages of using mock- 
ups. The presentation will show students using the mockups in the 
classroom environment and slides of the actual plant equipment. 
The presentation will discuss performance-based training. This part 
of the presentation will show slides of students doing hands-on 
training on aerial lifts, fork trucks, and crane and rigging applica- 
tions. Also shown are mockups that are used for basic hydraulics; 
hydraulic torquing; refrigeration and air conditioning; valve seat re- 
pair; safety relief valve training; and others. The presentation will 
discuss functional duplicate equipment and simulated nonfunctional 
equipment. The presentation will discuss the acquisition of mock- 
ups from spare parts inventory or from excess parts inventory. The 
presentation will show attendees how the mockups are used to en- 
hance the training of the Hanford Site employees and how similar 
mockups could be used throughout the nuclear industry. 


30143 (CONF-9104135— V.A.1.1-V.A.1.14) There is more to 
training than lecture. Mayfield, N.E. (Westinghouse Hanford Co.., 
Richland, WA (USA)); Bahrt, W.A. Oak Ridge National Lab., TN 
(United States). Apr 1991. DOE Contract ACO06-87RL10930. From 
9. symposium on the training of nuclear facility personnel; Denver, 
CO (United States); 14-18 Apr 1991. In Proceedings of the ninth 
symposium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI; NTIS; INIS. 

This presentation describes information that is useful in correlat- 
ing on-the-job training with developing and delivering classroom 
training, which enhances the learning process. Greater emphasis is 
being placed on classroom training versus self-study in all facets of 
industry. The outcome is that classroom instruction is all-too-often 
delivered through direct lecture. This is probably the least effective 
method of providing quality training. Enhancements to the class- 
room learning environment are necessary - such as well-planned 
viewgraphs, flip charts, posters, mockups, videos, demonstration 
activities, and on-the-job training. Without this emphasis, all too of- 
ten, classroom instruction is no more effective than self-study. Most 
classroom training lacks demonstration activities and/or on-the-job 
training interfaces. Remember what Confucius said: When | hear | 
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forget, when | see | remember, when | do | understand. Therefore, 
it makes sense to involve students through demonstration activities 
and/or on-the-job training as an integral part of lesson design. We 
need to make a conscious effort to ensure trainees understand the 
instructions that are necessary to perform job functions. This re- 
quires, in many cases, a diversion from past practices. We must 
become innovative and involve the trainees in practical activities to 
avoid the dismal effects of the straight lecture format. 


30144 (CONF-9104135— V.B.5.1-V.B.5.6) The coaching net- 
work: A model for conducting and managing. Rudd, J.G. (EG 
and G Rocky Flats, Golden, CO (USA)); Smith, E.E. Oak Ridge 
National Lab., TN (United States). Apr 1991. From 9. symposium 
on the training of nuclear facility personnel; Denver, CO (United 
States); 14-18 Apr 1991. In Proceedings of the ninth symposium 
on the training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI; NTIS; INIS. 

The Coaching Network is a mechanism for continually instructing 
and providing feedback to the learner during and after formal in- 
struction. Six conditions necessary for the implementation of a 
Coaching Network are discussed. Use of the Coaching Network 
leads to improved performance, independent learning, improved 
skilV/knowledge, and goal/objective setting. 


30145 (CONF-9104135— V1.A.6.1-V1.A.6.10) Hanford general 
employee training: A million dollar cost-beneficial program. 
Gardner, P.R. Oak Ridge National Lab., TN (United States). Apr 
1991. From 9. symposium on the training of nuclear facility person- 
nel; Denver, CO (United States); 14-18 Apr 1991. In Proceedings 
of the ninth symposium on the training of nuclear facility personel. 
623p. Order Number DE91010496. Source: OSTI; NTIS; INIS. 

In January, 1990, Westinghouse Hanford Company (WHC) 
implemented an interactive videodisc training program entitled Han- 
ford General Employee Training (HGET). Following an introduction 
by the course instructor, students begin the interactive video seg- 
ment of the course by taking a tour of an office building. In fact, 
this tour is simply a setting in which to give the student a checkout 
on safety, security, and quality issues. For example, at one point 
the guide leaves the room and the phone suddenly begins a 
steady ring. This is a particular alarm at WHC, and the student is 
challenged to respond correctly. Missed questions flag correspond- 
ing tutorials to be delivered either immediately or on completion of 
the tour. Instructors receive notification of weakoesses left unreme- 
died. Development costs for a sophisticated program such as 
HGET were high compared to similar costs for developing equiva- 
lent traditional training. Hardware and labor totaled $900K. Annual 
maintenance costs, equipment plus labor, appear to be running 
about $200K. On the benefit side, by consolidating some seven- 
teen previous WHC courses and more effectively managing the 
instructional process, HGET reduced the average student training 
time from over eleven hours to just under four hours. In the devel- 
opment and implementation of HGET a number of issues were 
resolved, some more successfully than others: (1) what about job 
security for former instructors? (2) how should the course be run 
on a daily basis? (we envisioned a combination of instructor and 
videodisc); (3) how high will the maintenance costs be? (higher 
than projected); etc. Many obstacles arise, most in connection with 
the large number of groups and personnel whose efforts had to be 
coordinated. 


30146 (CONF-9110122-2) Seismic hazard studies at the 
Department of Energy owned Paducah and Portsmouth 
Gaseous Diffusion plants. Beavers, J.E. (Oak Ridge K-25 Site, 
TN (United States)); Brock, W.R.; Hunt, R.J. Oak Ridge National 
Lab., TN (United States). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. Order Number DE91017699. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Seismic hazard levels for free-field rock motion are defined and 
presented in this paper as annual exceedance probabilities versus 
peak acceleration and as uniform hazard response spectra. The 
conclusions of an independent review are also summarized. Based 
on the seismic hazard studies, peak horizontal acceleration values 
and uniform hazard response spectra for rock conditions are rec- 
ommended. 15 refs., 6 figs., 1 tab. 





30147 (CONF-9110122-3) Seismically-induced soil amplifi- 
cation at the DOE Paducah Gaseous Diftusion Plant site. 
Sykora, D.W. (Army Engineer Waterways Experiment Station, 
Vicksburg, MS (United States). Geotechnical Lab.); Haynes, M.E.; 
Brock, W.R.; Hunt. R.J.; Shaffer, K.E. Oak Ridge National Lab., TN 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Natu- 
ral phenomena hazards mitigation conference; St. Louis, MO 
(United States); 15-18 Oct 1991. Order Number DE91017461. 
Source: OST!; NTIS; INIS; GPO Dep. 

A site-specific earthquake site response (soil amplification) study 
is being conducted for the Department of Energy (DOE), Paducah 
Gaseous Diffusion Plant (PGDP). This study is pursuant to an 
upgraded Final Safety Analysis Report in accordance with require- 
ments specified by DOE. The seismic hazard at PGDP is 
dominated by the New Madrid Seismic Zone. Site-specific synthetic 
earthquake records developed by others were applied indepen- 
dently to four soil columns with heights above baserock of about 
325 ft. The results for the 1000-year earthquake event indicate that 
the site period is between 1.0 and 1.5 sec. Incident shear waves 
are amplified at periods of motion greater than 0.15 sec. The peak 
free-field horizontal acceleration, occurring at very low periods, is 
0.28 g. 13 refs., 13 figs. 


30148 (CONF-9110122—4) Analysis of bore-hole seismic 
velocity surveys at the Paducah Gaseous Diffusion Plant. 
Staub, W.P.; Wang, J.C. Oak Ridge National Lab., TN (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Natural 
phenomena hazards mitigation conference; St. Louis, MO (United 
States); 15-18 Oct 1991. Order Number DE91017873. Source: 
OSTI; NTIS; GPO Dep. 

Adequate seismic design of hazardous facilities depends on the 
ability to predict the influence of several layers of unconsolidated 
soils and sediments on ground motion at the free-surface during 
strong-motion earthquakes. Computer programs have been devel- 
oped to analyze ground motions at the free-surface. Such analyses 
are based on the physical properties of the soil column (all the lay- 
ers of soil between the bedrock and ground surfaces). Physical 
properties include the thickness, density, and propagation velocities 
of artificially generated seismic waves through the soil in each 
layer. Shear and compressional wave velocities in unconsolidated 
layers of soil are commonly measured by a cross-hole seismic sur- 
vey where an energy source and receivers are placed at the same 
elevation in adjacent holes. A down-hole seismic survey is an alter- 
native to a cross-hole survey. In a down-hole survey two or more 
receivers (spaced a fixed distance apart on a cable) are lowered 
into a hole and energy source is placed at the surface. A down-hole 
survey is occasionally used in the deeper part of the soil column 
where a cross-hole survey may be impractical. This paper presents 
an analysis of cross- and down-hole seismic surveys at the Padu- 
cah Gaseous Diffusion Plant (PGDP). 5 refs., 2 figs., 2 tabs. 


30149 (CONF-9110122-5) Regional flood hazard assess- 
ment of the Paducah and Portsmouth Gaseous Diffusion 
Plants. Johnson, R.O.; Wang, J.C.; Lee, D.W. Oak Ridge National 
Lab., TN (United States). [1991]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Natural phenomena hazards mitigation conference; St. Louis, 
MO (United States); 15-18 Oct 1991. Order Number DE91018179. 
Source: OSTI; NTIS; GPO Dep. 

Regional flood-hazard assessments performed for the Paducah 
and Portsmouth Gaseous Diffusion Plants are reviewed, compared, 
and contrasted to determine the relationship of probable maximum 
flood methodology with respect to US Department of Energy de- 
sign and evaluation guidelines. The Paducah assessment was 
carried out using probable maximum flood methodology, while the 
Portsmouth assessment utilized probabilistic techniques. Results 
indicated that regional flooding along nearby rivers would not inun- 
date either plant, and that the guidelines were satisfied. A 
comparison of results indicated that the probable maximum flood 
recurrence interval associated with the Paducah assessment 
exceeded the 10,000 years depending on the choice of the proba- 
bilistic model used to perform the assessment. It was concluded, 
based on an analysis of two data points, that smaller watersheds 
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driven by single event storms could be assessed using probabilistic 
techniques, while probable maximum flood methodology could be 
applied to larger drainage basins flooded by storm sequences. 32 
refs., 3 figs. 


30150 (CONF-911107—25) Combined long reach and dex- 
terous manipulation for waste storage tank applications. 
Burks, B.L. (Oak Ridge National Lab., TN (United States)); Arm- 
strong, G.A.; Butler, P.L.; Boissiere, P. Oak Ridge National Lab., 
TN (United States). [1991]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Winter meeting of the American Nuclear Society (ANS); San Fran- 
cisco, CA (United States); 10-15 Nov 1991. Order Number 
DE91016770. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the highest priority environmental restoration tasks within 
the Department of Energy (DOE) is the remediation of single-shell 
waste storage tanks (WSTs), especially those suspected of, or doc- 
umented as, leakers. Most currently proposed approaches for 
remediation of large underground WSTs require application of re- 
motely operated long-reach (greater than 10 m), high-lift capacity 
(greater than 200 kg) manipulator systems. Because of the com- 
plexity of in-tank hardware, waste forms, remediation tasks, and 
variety of end-effector tools, these manipulator systems must also 
be capable of performing a diverse set of dexterous manipulations. 
This presentation will describe the integration of a Spar RMS 2500 
manipulator system, a Schilling Titan-7F manipulator, and control 
systems developed at ORNL and SNL to provide a combined: long 
reach and dexterous manipulation system. The purpose of integrat- 
ing these two manipulator systems was to study and demonstrate 
their combined performance, evaluate design requirements for a 
deployed system, and provide a testbed for control and end- 
effector technologies that might be applicable to remediation of 
WSTs. 5 refs. 


30151 (DOE/EH-0164) Tiger Team assessment of the 
Lawrence Berkeley Laboratory, Washington, DC. USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Feb 1991. 676p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91018067. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the Department of Energy's 
(DOE’s) Tiger Team Assessment of the Lawrence Berkeley Labora- 
tory (LBL) conducted from January 14 through February 15, 1991. 
The purpose of the assessment was to provide the Secretary of 
Energy with the status of environment, safety, and health (ES&H) 
programs at LBL. The Tiger Team concluded that curtailment of 
cessation of any operations at LBL is not warranted. However, the 
number and breadth of findings and concerns from this assess- 
ment reflect a serious condition at this site. In spite of its late start, 
LBL has recently made progress in increasing ES&H awareness at 
all staff levels and in identifying ES&H deficiencies. Corrective ac- 
tion plans are inadequate, however, many compensatory actions 
are underway. Also, LBL does not have the technical expertise or 
training programs nor the tracking and followup to effectively direct 
and control sitewide guidance and oversight by DOE of ES&H ac- 
tivities at LBL. As a result of these deficiencies, the Tiger Team 
has reservations about LBL’s ability to implement effective actions 
in a timely manner and, thereby, achieve excellence in their ES&H 
program. 4 figs., 24 tabs. 


30152 (DOE/EH-0205T) Summary of fire protection pro- 
grams of the United States Department of Energy: Calendar 
years 1988 and 1989. USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Aug 
1991. 80p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE91017167. Source: OSTI; NTIS; GPO Dep. 

This edition of the Annual Summary of DOE Fire Protection Pro- 
grams continues the series started in 1972. Since May 1950, an 
annual report has been required from each field organization. The 
content has varied through the years and most of the accident data 
reporting requirements have been superseded by the Computerized 
Accident/Incident Reporting System administered by EG&G, Idaho. 
However, this report is the sole source of information relating to 
fire protection systems, and to the actions of the operations office 
and to the headquarters that are of general fire protection interest. 
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The fire protection program is the only safety program that com- 
piles and publishes such data. As such, it is a principal medium of 
communication between headquarters and the operations offices. 


30153 (DOE/OR/21548-193) Annual site environmental re- 
port for calendar year 1990: Weldon Spring Site Remedial 
Action Project, Weldon Spring, Missouri: Revision 1. 
MK-Ferguson Co., St. Charles, MO (United States); Jacobs Engi- 
neering Group, Inc., St. Charles, MO (United States). Sep 1991. 
371p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-860R21548. Order Number DE91018508. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of a comprehensive, year-round 
program to monitor the impact of the Weldon Spring site (WSS) on 
the surrounding region’s groundwater, surface waters, and air qual- 
ity through multiple pathways as well as monitoring for potential 
exposure to receptor human populations. Information is also pre- 
sented on the environmental monitoring quality assurance program, 
waste management activities, audits, and reviews, and special en- 
vironmental studies. The data reported have been collected from a 
growing complex of monitoring stations and a routine sampling pro- 
gram supplemented by the following: An air monitoring network of 
22 stations located within and on the perimeters of the two opera- 
ble remedial units of the site, and at critical receptor locations 
around the WSS: Six National Pollutant Discharge Elimination Sys- 
tem (NPDES) locations and over 25 surface water sampling 
locations; twenty-two locations for measuring external gamma radi- 
ation; over 100 groundwater monitoring wells and piezometers; 
dozens of soil and ground surface scanning locations for potential 
direct contact exposure; and an on-site meteorological station. 
Comprehensive environmental monitoring data for 1990 show that 
emissions of radiological contamination from the WSS continue to 
decrease, and contaminant migration pathways and environmental 
variability are better understood. 26 figs., 34 tabs. 


30154 (DOE/OR/21548-197, pp. 1-6) Weldon Spring area 
investigations St. Charles County, Missouri. Williams, J.H. (Mis- 
souri Dept. of Natural Resources, Rolla (USA)). MK-Ferguson Co., 
Weldon Spring, MO (United States); Jacobs Engineering Group, 
Inc., St. Charles, MO (United States). 1991. (CONF-9102125-: 
Weldon Spring Site Remedial Action Project (WSSRAP) geo- 
sciences workshop, O’Fallon, MO (United States), 21 Feb 1991). In 
Proceedings of the geosciences workshop. Weldon Spring Site Re- 
medial Action Project. 245p. Order Number DE91015736. Source: 
OSTI; NTIS. 

The State of Missouri, Department of Natural Resources, Divi- 
sion of Geology and Land Survey (DGLS), has conducted geologic 
and hydrologic investigations in the Weldon Spring area since 
1955. Early studies mapped the area; described the bedrock for- 
mations, water resources, and soil materials; and investigated 
geological conditions at lake sites and raffinate pit sites. Since 
1974, the DGLS has investigated the integrity of the raffinate pits, 
especially pit 4, and proposed remedial measures. In the last 
decade, studies by consultants have resulted in explicitly descrip- 
tive reports and realistic appraisals of the suitability of the site for 
waste disposal. The DGLS has used dye trace studies to refine un- 
derstanding of subsurface geologic features. 


30155 (DOE/OR/21548-197, pp. 141-153) Shallow ground- 
water investigations at Weldon Spring, Missouri. Price, P. 
(Missouri Dept. of Natural Resources, Rolla (USA)). MK-Ferguson 
Co., Weldon Spring, MO (United States); Jacobs Engineering 
Group, Inc., St. Charles, MO (United States). 1991. (CONF- 
9102125—: Weldon Spring Site Remedial Action Project (WSSRAP) 
geosciences workshop, O'Fallon, MO (United States), 21 Feb 
1991). In Proceedings of the geosciences workshop. Weldon 
Spring Site Remedial Action Project. 245p. Order Number 
DE91015736. Source: OSTI; NTIS. 

Investigations at the Weldon Spring site over the past three 
years by the Missouri Department of Natural Resources, Division 
of Geology and Land Survey, have included classification of 
stream segments near the Weldon Spring site as gaining (effluent) 
or losing (influent) segments, locations of springs and other karst 
features, water tracing tests, and identification of upper aquifer 
recharge area of key springs. The objective of these investigations 


100 ERA Vol. 16, No. 11 


is to better define the relationships between surface runoff, ground- 
water recharge, and shallow groundwater discharge within the 
study area. Several key springs were identified that may receive 
recharge from site runoff. This information is being used to design 
and appropriate groundwater monitoring plan for the WSSRAP. 


30156 (DOE/OR/21548—197, pp. 155-201) Aquifer character- 
istics of the shallow Burlington-Keokuk limestone at the 
Weldon Spring site. Carman, J. (Jacobs Engineering Group, Inc., 
Weldon Spring, MO (USA)). MK-Ferguson Co., Weldon Spring, MO 
(United States); Jacobs Engineering Group, Inc., St. Charles, MO 
(United States). 1991. (CONF-9102125—: Weldon Spring Site Re- 
medial Action Project (WSSRAP) geosciences workshop, O'Fallon, 
MO (United States), 21 Feb 1991). In Proceedings of the geo- 
sciences workshop. Weldon Spring Site Remedial Action Project. 
245p. Order Number DE91015736. Source: OSTI; NTIS. 

Slug tests, pumping tests, and tracer tests were conducted on 
the shallow bedrock aquifer at the Weldon Spring site (WSS) to de- 
termine its hydraulic characteristics. Higher than average hydraulic 
conductivity values from slug tests in certain wells indicate that dis- 
creet flow occurs. Pumping tests in the upper part of the aquifer 
indicate a primary lateral anisotropy and poor hydraulic communi- 
cation between pumped intervals and deeper portions of the 
formation. Tracer tests produced effective porosity values of 0.002 
to 0.015. Calculated groundwater velocities and travel times appear 
to be consistent with observed contaminant distribution. The 
aquifer can be described in terms of unconfined diffuse Darcian 
flow overlain by high porosity discrete flow zones and conduits. 


30157 (DOE/OR/21548-197, pp. 203-228) Groundwater 
modeling at the Weldon Spring chemical plant/raffinate pits 
and vicinity properties. Durham, L.A. (Argonne National Lab., IL 
(USA)). MK-Ferguson Co., Weldon Spring, MO (United States); Ja- 
cobs Engineering Group, Inc., St. Charles, MO (United States). 
1991. (CONF-9102125-: Weldon Spring Site Remedial Action 
Project (WSSRAP) geosciences workshop, O'Fallon, MO (United 
States), 21 Feb 1991). In Proceedings of the geosciences work- 
shop. Weldon Spring Site Remedial Action Project. 245p. Order 
Number DE91015736. Source: OSTI; NTIS. 

A three-dimensional finite-element computer model of groundwa- 
ter flow in the Burlington-Keokuk aquifer was developed. Data 
came from studies by various organizations associated with the 
project. The model distinguishes between the characteristics of the 
weathered and competent units of the Burlington-Keokuk Lime- 
stone. Parameters for hydraulic conductivity and hydraulic stress 
came from field tests. The model was calibrated by adjusting the 
aquifer properties to obtain the best match between computer gen- 
erated and observed data. The model validated the project's 
conceptual understanding of the aquifer. Possible future uses in- 
clude analyzing the feasibility of site-wide groundwater remediation 
and addressing concerns about groundwater contamination that 
could result if an on-site disposal cell were to fail. 


30158 (DOE/OR/21548-197, pp. 229-244) Geotechnical in- 
vestigation at the Weldon Spring site. Grozescu, S. (Weldon 
Spring Site Remedial Action Project, MO (USA)). MK-Ferguson 
Co., Weldon Spring, MO (United States); Jacobs Engineering 
Group, Inc., St. Charles, MO (United States). 1991. (CONF- 
9102125—: Weldon Spring Site Remedial Action Project (WSSRAP) 
geosciences workshop, O'Fallon, MO (United States), 21 Feb 
1991). In Proceedings of the geosciences workshop. Weldon 
Spring Site Remedial Action Project. 245p. Order Number 
DE91015736. Source: OSTI; NTIS. 

The US Department of Energy and its subcontractors have con- 
ducted several geotechnical and geophysical investigations at the 
Weldon Spring site, mostly in 1988-90, to derive geotechnical de- 
sign parameters for foundations design, evaluation of remedial 
action alternatives, assessment of dike stability, and identification 
of off-site borrow sources. Geotechnical investigations were 
designed to provide complete engineering parameters on the over- 
burden soil materials, on their thickness and permeability, and on 
bedrock surface depths. An extensive geophysical survey refined 
the geological model of the site subsurface. Laboratory testing de- 
termined the engineering properties of overburden units. 





30159 (DOE/OR/2194S-283) Hazelwood Interim Storage 
Site annual environmental report for calendar year 1990, 
Hazelwood, Missouri: Formerly Utilized Sites Remedial Action 
Program (FUSRAP). Bechtel National. Inc.. Oak Ridge. TN 
(United States). Aug 1991. 125p. Sponsored by USDOE. Washing- 
ton, DC (United States), DOE Contract AC05-910R21949. Order 
Number DE91017592. Source: OSTI: NTIS: INIS: GPO Dep 

Environmental monitoring of the US Department of Energy's 
(DOE) Hazelwood Interim Storage Site (HISS) and surrounding 
area began in 1984. This document describes the environmental 
monitoring program. the program's implementation. and the moni- 
toring results for 1990. HISS was assigned to DOE as part of the 
decontamination research and development project authorized by 
Congress under the 1984 Energy and Water Appropriations Act 
DOE placed responsibility for HISS under the Formerly Utilized 
Sites Remedial Action Program, a DOE program to decontaminate 
or otherwise control sites where residual radioactive materials re- 
main from the early years of the nation’s atomic energy program or 
from commercial operations causing conditions that Congress has 
authorized DOE to remedy. Environmental monitoring programs 
have been established at DOE-managed sites to confirm adher- 
ence to DOE environmental protection policies; to monitor the 
potential effects of site operations on human health and the envi- 
ronment; and to ensure compliance with legal and regulatory 
requirements imposed by federal. state, and local agencies. Envi- 
ronmental monitoring programs are developed and implemented on 
a site-specific basis to reflect facility characteristics, applicable 
regulations, hazard potential, quantities and concentrations of ma- 
terials released, extent and use of affected land and water, and 
local public interest or concern. 


30160 (EGG-2652) Summary of the ergonomic assess- 
ments of selected EG&G Idaho work places. Ostrom, L.T.; 
Gilbert, B.G.; Wilhelmsen, C.A. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). Jul 1991. 68p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE91016788. Source: OSTI: NTIS; GPO Dep. 

The purpose of this document is to describe the methodology, 
summarize the findings, and present the recommendations from er- 
gonomic assessments at selected EG&G Idaho work places. 
Members from EG&G Idaho’s Human Factors Research Unit 
formed an ergonomics team and performed this work from January 
to July 1991 as part of the Industrial Hygiene Initiative. The er- 
gonomics team developed an assessment checklist as the first 
step in the process. They then used the checklist to conduct er- 
gonomic assessments of selected work places. The findings from 
the ergonomic assessments showed that there were situations in 
every work place visited that have the potential of causing er- 
gonomic problems. In most cases, however, they were not serious 
in nature. Recommendations include (a) having an industrial hy- 
gienist review new work place and task designs to ensure they 
incorporate ergonomic principles, (b) having an industrial hygienist 
help investigate musculoskeletal injuries, (c) ensuring all employ- 
ees receive training on the caused of back injuries and cumulative 
trauma disorders, and (d) ensuring that a source of ergonomically 
designed furniture and equipment is available. A summary of spe- 
cific findings and recommendations from work place assessments 
is also included. 13 refs., 1 tab. 


30161 (ES/CSET-6) Safety Analysis Report Update Pro- 
gram: Phase 1A: Application guide. Oak Ridge National Lab., 
TN (United States). Aug 1991. 41p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91017936. Source: OSTI; NTIS; GPO Dep. 
Martin Marietta Energy Systems, Inc. (Energy Systems) is en- 
gaged in a phased program to update the safety documentation for 
existing facilities. As part of the Safety Analysis Report Update 
Program (SARUP), hazard screening is being performed on all fa- 
cilities. For those facilities classified tentatively as either Moderate 
or High hazard during the screening process and for other facilities 
selected by the Plant Safety Evaluation Teams (PSETs), additional 
evaluations in the form of qualitative logic models are being per- 
formed in Phase 1 for accident scenarios identified as having the 
potential for causing significant human injury or health effects. The 
results of the logic modeling, along with existing safety analysis 
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and design information. will be used to produce a listing of candi- 
date Safety Class Items (SClis} and Administration Controls for 
Safety (ACSs). updated Operational Safety Requirements (OSRs). 
and a listing of special safety-related Configuration Management 
(CM) requirements for each Moderate or High hazard facility and 
other facilities selected by the PSET. These inputs can then be 
used to produce a Risk Reduction Action Plan (RRAP), if needed, 
and a basis if OSRs are removed or reduced in rigor from the ex- 
isting OSR. This part of the SARUP is known as Phase 1A. 6 refs.., 
6 figs. 


30162 (FMPC/Sub—038) Seismic vulnerability assessments 
administrative building and human resources building: Phase 
1. McClure, F.E. Westinghouse Materials Co. of Ohio, Cincinnati, 
OH (United States). Feed Materials Production Center; Lawrence 
Berkeley Lab., CA (United States). Jun 1991. 18p. Sponsored by 
USDOE. Washington, DC (United States). DOE Contract ACO5- 
860R21600. Order Number DE91017205. Source: OSTI: NTIS; 
GPO Dep. 

The purpose of this assessment is to identify probable life safety 
structural and non-structural building damage and its impact on the 
safety of the occupants of the subject buildings during an earth- 
quake which has a 10% probability of exceedance in 50 years in 
the Fernald, Ohio area. 2 figs. 


30163 (HW-32889-E) Radiological Sciences Department 
report for month of August 1954. Parker, H.M. Hanford Works, 
Richland, WA (United States). 6 Sep 1954. 14p. Sponsored by 
USDOE. Washington, DC (United States). DOE Contract ACO6- 
76RLO1830. Order Number DE91017106. Source: OSTI; NTIS (US 
Sales Only); GPO Dep 

Twenty-three informal, 4 Class 1 and one Class 2 radiation inci- 
dents were recorded. The principal episode of the month involved 
the spread of the ruthenium particulate contamination problem to 
numerous off-site locations. Extensive ground surveys and testing 
of fruit and vegetable crops were done. Although the off-site situa- 
tion cannot be categorically dismissed as without hazard, it 
appears that the chance of significant injury to any individual is 
extremely low. Nevertheless, with unfavorable publicity or by misin- 
terpretation of the facts an adverse relations condition could easily 
develop. in research and development, the emphasis continued on 
miscellaneous studies to define more closely the biophysical and 
biological characteristics of the ruthenium contaminants. 


30164 (HW-36424) Radiation Monitoring Unit, Radiological 
Sciences Department: Monthly report, April 1955. Stevens, A.J. 
Hanford Works, Richland, WA (United States). 29 Apr 1955. 17p. 
Sponsored by USDOE, Washington. DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017013. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report from the Radiation Monitoring Unit of 
the Hanford Radiological Sciences Department for April 1955. It 
contains the results of routine and special surveys of Hanford Fa- 
cilities, equipment and personnel. Remedial actions are included 
when performed. 22 tabs. (MHB) 


30165 (HW-36829) Radiation monitoring unit, radiological 
sciences department: Monthly report, May 1955. Hanford 
Works, Richland, WA (United States). 31 May 1955. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DES91017014. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This is the monthly report from the Radiation Monitoring Unit of 
the Hanford Radiological Sciences Department. It contains results 
of radiological surveys of Hanford facilities, equipment and 
personnel, as well as descriptions of some radionuclide uptake ex- 
periments using rats and barley. When contamination was found, 
details of the remedial actions taken are provided. 19 tabs. (MHB) 


30166 (HW-38375-E) Radiological Sciences Department 
report for month of July 1955. Mickelson, M.L. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 5 Aug 1955. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017107. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Twenty-four informal and fourteen Class 1 incidents were 
recorded. Included in the Class 1 total were four cases of failure to 
wear personne! meters. The 11° contamination situation remained 
essentially the same as reported in June with no area outside 
project boundaries having deposits in excess of the maximum per- 
missible concentration. Tabulations were made of accumulated 
whole body exposures for the first six months of this year. Pro- 
posed river flow manipulations at the Priest Rapids dam during a 
critical water year is of major concern because of probable insuffi- 
cient dilution of effluent at downstream reactor influent points. The 
averaging effect of the McNary pool will eliminate the flow factor as 
a problem at usage points further downstream. Further biological 
work on the retention of ruthenium in various tissues supports our 
earlier finding that bone. rather than kidney.is the critical organ. 
The two cases of apparent significant plutonium deposition re- 
ported last month have now been essentially confirmed. 


30167 (HW-40188) Radiological Sciences Department 
monthly section reports, November 1955. Mickelson. M.L.; Mc- 
Murray, P.R.: Pearce. D.W.: Stevens. A.J.: Kornberg, H.A. General 
Electric Co.. Richland. WA (United States). Hanford Atomic Prod- 
ucts Operation. 5 Dec 1955. 30p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017015. Source: OSTI; NTIS (US Sales Only): 
GPO Dep. 

This is the monthly report from the Hanford Radiological Sci- 
ences department for November 1955. It includes reports from the 
following sections: Radiological Engineering Section, Radiological 
Records and Standards Section, Biophysics Section, and the Biol- 
ogy Section. 20 tabs. 


30168 (HW-40693) Radiological Sciences Department 
monthly section reports, December 1955. Mickelson. M.L.; Korn- 
berg, H.A.; McMurray, P.R.; Pearce, D.W.; Stevens, A.J. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 6 Jan 1956. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91017016. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This is the monthly report from the Hanford Radiological Sci- 
ences department for December 1955. It includes reports from the 
following sections: Radiological Engineering Section, Radiological 
Records and Standards Section, Biophysics Section, and the Biol- 
ogy Section. 20 tabs. 


30169 (HW-41205-E) Radiological Sciences Department 
report for month of January 1956. Parker, H.M. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 6 Feb 1956. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91017108. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report from the Hanford Radiological Sci- 
ences Department for January 1956. Twenty-seven informal, 12 
Class 1 and no Class 2 radiation incidents were reported. Emission 
of '5"| from stacks was held to 0.2 curies per week. Unexpectedly 
rapid motion of contaminated water beneath the 200-East area 
indicated more investigation of ground water movement was re- 
quired. Measurement of enhanced uptake of plutonium from the 
gut of young rats cast doubt on current permissible limits of pluto- 
nium in drinking water, and further studies of uptake in different 
animals at various ages is essential. Possible damage to sheep by 
low levels of '5"| confirmed the departments conservative position 
with respect to permissible iodine release. The instrumentation pro- 
gram made two favorable steps toward conversion to scintillation 
equipment. Finally, the department's work on radioactive particles 
in the lung was featured prominently in a national review, which 
should lead to amplification of this research. 5 tabs. (MHB) 


30170 (HW-42626-E) Radiological Sciences Department, 
report for month of April 1956. Parker, H.M. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 4 May 1956. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017110. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Radiological Sciences 
Department for April 1956. There were 34 informal, 6 Class 1 and 
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no Class 2 radiation incidents. 31) exceeded the limits allowed for 


repeated releases due to an experiment related to Purex operation, 
but ground deposition was within appropriate limits. A new film 
badge was developed. ®°Co contamination of ground water initi- 
ated a cooperative effort to modify disposal practices and has also 
lead to improved analytical methods. Plans were made to provide 
alternate drinking water for the 300 Area in the event that ap- 
proaching underground contamination reaches present sources. 
The effect of long-term drinking of reactor effluent water has been 
partially resolved. The possibility of monitoring active deposition in 
the local population through analysis of extracted teeth was raised. 
An improved neutron meter was developed: a cheap multichannel 
pulse analyzer was conceived. 4 tabs. (MHB) 


30171 (HW-42710) Radiation Monitoring Unit, Radiological 
Sciences Department: Monthly report, April 1956. Hanford 
Works. Richland. WA (United States). 30 Apr 1956. 16p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE91017017. Source: OSTI: 
NTIS (US Sales Only): GPO Dep. 

This is the monthly report for the Radiation Monitoring Unit of the 
Hanford Radiological Sciences Department for April 1956. The re- 
sults of radiological surveys of Hanford facilities, equipment and 
personne! are presented. When contamination was found, the re- 
medial actions taken are described. 23 tabs. (MHB) 


30172 (HW-46368) Radiation Monitoring Operation, Han- 
tord Laboratories Operation: Monthly report, October 1956. 
Stevens, A.J. Hanford Works. Richland, WA (United States). 31 
Oct 1956. 21p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91017019. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Radiation Monitoring Operation 
of the Hanford Laboratories Operation for October 1956. The re- 
sults of a radiological survey of Hanford facilities, equipment and 
personnel are presented. When contamination was found, details 
of remedial actions taken are provided. 13 tabs. (MHB) 


30173 (HW-47657) Radiation monitoring operation Han- 
ford Laboratories Operation monthly report, December 1956. 
Stevens, A.J. Hanford Works, Richland, WA (United States). 31 
Dec 1956. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE91017115. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Radiation Monitoring Operation 
of the Hanford Laboratories Operation for the month of December 
1956. The results of a radiological survey of Hanford facilities, 
equipment and personnel are presented. When contamination was 
found, details of the remedial action taken are provided. 16 tabs. 
(MHB) 


30174 (HW-54408) Radiation Monitoring Operation, Han- 
ford Laboratories Operation: Monthly report, December 1957. 
Hanford Works, Richland, WA (United States). 31 Dec 1957. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017120. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Radiation Monitoring Operation 
of the Hanford Laboratories Operation for December, 1957. The re- 
sults of radiological surveys of Hanford facilities, equipment and 
personnel are presented. When contamination was found, details 
of the remedia! actions taken are provided. 12 tabs. (MHB) 


30175 (JINR—18-90-182) Study of activation of binding ma- 
terials for radiation shielding concretes of reactor facilities. 
Gundorina, S.F. (Joint Inst. for Nuclear Research, Dubna (USSR) 
Lab. of Neutron Physics); Baboshin, N.G.; Engovatov, |.A. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1990. 18p. (In Russian). Order Number DE92601230. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Kernenergie. 

The results of activation studies of concrete binding agent ingre- 
dients for shielding structures reactor facilities in the aspect of their 
decommissioning are given, It is shown that for the lone-lived in- 
duced radioactivity of structural mineral materials irradiated for 30 
years and cooled by more than one year such radionuclides as 





calcium, iron, cobalt, cesium and europium are responsible. Ele- 
mental content of the binding agent and raw material components 
for their production is obtained with neutron activation analysis. 
The results show that the type of the binding agent influences to a 
great extent the concrete shielding activity. The concentration of 
the above mentioned elements should be taken into account even 
at the stage of nuclear power plants design. It would allow one to 
make prognosis on the volume and radioactivity of wastes as on 
the radioactivity effect suffered by the stuff engaged in the decom- 
missioning. 14 refs.; 4 figs.; 6 tabs. 


30176 (LA-UR-91-2108) American National Standard ANSI/ 
ANS-8.6, Safety in conducting § subcritical neutron— 
Multiplication measurement in situ. McLaughlin, T.P. Los 
Alamos National Lab., NM (United States). [1991]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-911107—22: Winter meeting of the American 
Nuclear Society (ANS), San Francisco, CA (United States), 10-15 
Nov 1991). Order Number DE91016088. Source: OSTI; NTIS; 
INIS; GPO Dep. 

There are many examples of expeditious and cost effective in 
situ measurements dating from the 1940's and 50’s. These subcriti- 
cal experiment, upon which the safety of operations were based, 
were paralleled by numerous critical experiments which provide 
most of the bases for computer code validations presently. As the 
capability to expeditiously and cost effectively perform critical ex- 
periments withers, in situ subcritical measurements may provide 
the information necessary to further reduce uncertainties and 
biases in safety margins and thus incorporate more safety and effi- 
ciency into process operations. Finally, certain site restoration 
activities may demand knowledge of the subcritical state before 
disturbing the buried material. In situ neutron multiplication mea- 
surements may offer the only practical means to this knowledge. 
This document discusses the standard of conducting subcritical 
Neutron-Multiplication measurements, in situ. 4 refs., 1 fig. 


30177 (LA-UR-91-2324) ANS-8.23:  Criticality accident 
emergency planning and response. Pruvost, N.L. Los Alamos 


National Lab., NM (United States). 24 Jun 1991. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 


ENG-36. (CONF-911107-18: Winter meeting of the American 
Nuclear Society (ANS), San Francisco, CA (United States), 10-15 
Nov 1991). Order Number DE91016031. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A study group has been formed under the auspices of ANS-8 to 
examine the need for a standard on nuclear criticality accident 
emergency planning and response. This standard would be ANS- 
8.23. ANSI/ANS-8.19-1984, Administrative Practices for Nuclear 
Criticality Safety, provides some guidance on the subject in Section 
10 titled — Planned Response to Nuclear Criticality Accidents. How- 
ever, the study group has formed a consensus that Section 10 is 
inadequate in that technical guidance in addition to administrative 
guidance is needed. The group believes that a new standard which 
specifically addresses emergency planning and response to a per- 
ceived criticality accident is needed. Plans for underway to request 
the study group be designated a writing group to create a draft of 
such a new standard. The proposed standard will divide responsi- 
bility between management and technical staff. Generally, 
management will be charged with providing the necessary ele- 
ments of emergency planning such as a criticality detection and 
alarm system, training, safe evacuation routes and assembly 
areas, a system for timely accountability of personnel, and an ef- 
fective emergency response organization. The technical staff, on 
the other hand, will be made responsible for establishing specific 
items such as safe and clearly posted evacuation evacuation 
routes and dose criteria for personnel assembly areas. The key to 
the question of responsibilities is that management must provide 
the resources for the technical staff to establish the elements of an 
emergency response effort. 


30178 (NEACRP-L-325) Analysis of the international criti- 
cality benchmark no 19 of a realistic fuel dissolver. Smith, H.J. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(FR). Inst. de Protection et de Surete Nucleaire); Santamarina, A. 
Nuclear Energy Agency, 75 - Paris (France). Jan 1991. 221p. Or- 
der Number DE92703747. Source: OSTI; NTIS (US Sales Only). 
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The dispersion of the order of 12000 pcm in the results of the in- 
ternational criticality fuel dissolver benchmark calculation, exercise 
OECD/19, showed the necessity of analysing the calculational 
methods used in this case. The APOLLO/PIC method developed to 
treat this type of problem permits us to propose international refer- 
ence values. The problem studied here, led us to investigate two 
supplementary parameters in addition to the double heterogeneity 
of the fuel: the reactivity variation as a function of moderation and 
the effects of the size of the fuel pellets during dissolution. The fol- 
lowing conclusions were obtained: The fast cross-section sets 
used by the international SCALE package introduces a bias of - 
3000 pem in undermoderated lattices. More generally, the fast and 
resonance nuclear data in criticality codes are not sufficiently reli- 
able. Geometries with micro-pellets led to an underestimation of 
reactivity at the end of dissolution of 3000 pcm in certain 1988 Sn 
calculations; this bias was avoided in the up-dated 1990 computa- 
tion because of a correct use of calculation tools. The reactivity 
introduced by the dissolved fuel is underestimated by 3000 pem in 
contributions based on the standard NITAWL module in the SCALE 
code. More generally, the neutron balance analysis pointed out 
that standard ND self shielding formalism cannot account for 25°U 
resonance mutual self-shielding in the peliet-fissile liquor interac- 
tion. The combination of these three types of bias explain the 
underestimation of all of the international contributions of the reac- 
tivity of dissolver lattices by -2000 to -6000 pcm. The improved 
1990 calculations confirm the need to use rigorous methods in the 
calculation of systems which involve the fuel double heterogeneity. 
This study points out the importance of periodic benchmarking ex- 
ercises for probing the efficacity of criticality codes, data libraries 
and the users. 


30179 (NUREG-0713-Vol.10) Occupational radiation expo- 
sure at commercial nuclear power reactors and other facilities, 
1988: Twenty first annual report: Volume 10. Raddatz, C.T. (Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Regulatory Applications); Hagemeyer, D. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Regulatory Applications; Science Applications International Corp., 
McLean, VA (United States). Jul 1991. 271p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

This report summarizes the occupational radiation exposure in- 
formation that has been reported to the NRC’s Radiation Exposure 
Information Reporting System (REIRS) by nuclear power facilities 
and certain other categories of NRC licensees during the years 
1969 through 1988. The bulk of the data presented in the report 
was obtained from annual radiation exposure reports submitted in 
accordance with the requirements of 10 CFR 20.407 and the tech- 
nical specifications of nuclear power plants. Data on workers 
terminating their employment at certain NRC licensed facilities 
were obtained from reports submitted pursuant to 10 CFR 20.408. 
The 1988 annual reports submitted by about 429 licensees indi- 
cated that approximately 220,048 individuals were monitored, 
113,00 of whom were monitored by nuclear power facilities. They 
incurred an average individual dose of 0.20 rem (cSv) and an aver- 
age measurable dose of 0.41 (cSv). Termination radiation exposure 
reports were analyzed to reveal that about 113,072 individuals 
completed their employment with one or more of the 429 covered 
licensees during 1988. Some 80,211 of these individuals termi- 
nated from power reactor facilities, and about 8,760 of them were 
considered to be transient workers who received an average dose 
of 0.27 rem (cSv). 17 refs., 11 figs., 29 tabs. 


30180 (RFP-ADD-0009) Evaluation of an emergency re- 
sponse model for the Rocky Flats Plant: Charter. EG and G 
Rocky Flats, Inc., Golden, CO (United States). Rocky Flats Plant. 
[1991]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC34-90DP62349. Order Number 
DE91017757. Source: OSTI; NTIS; GPO Dep. 

This Charter provides a basis for a cooperative, interagency ef- 
fort to evaluate the Terrain-Responsive Atmospheric Code for 
emergency response and emergency planning for the Rocky Flats 
Plant. This document establishes the foundation for the project en- 
titled, “Evaluation of an Emergency Response Model for the Rocky 
Flats Plant” (to be referred to as the Project). This document meets 
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the following objectives: Identify the Project: establish the project 
management structure, organizational responsibilities, and organi- 
zational commitments for reaching the goals of the Project, and 
identify a process for model revision and revelation for acceptance. 
2 figs. 


30181 (RFP-ADD—0010) Analysis of offsite emergency 
planning zones project: Development of a screening-level 
emergency planning zone for nonradioactive hazardous mate- 
rials. Petrocchi, AJ. (EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant); Armstrong, C.E.; McKinney, 
J.M.; Verholek, M.G.; Fraser, P.J.; Dalfonso, P.H. EG and G Rocky 
Flats, Inc., Golden, CO (United States). Rocky Flats Plant. 18 Jul 
1991. 305p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC34-90DP62349. Order Number 
DE91018093. Source: OSTI; NTIS: GPO Dep. 

The Rocky Flats Plant maintains and uses significant nonra- 
dioactive chemically hazardous material (HAZMAT) inventories. 
Some of these materials are used in sufficient quantities to repre- 
sent a credible risk to the offsite public in the event of an 
emergency at the facility. In Phase 2 of this project, the EG&G 
Rocky Flats, Inc. and TENERA, L.P. Task Team (Task Team) pro- 
duced an initial screening-level modeling analysis study and an 
Emergency Planning Zone (EPZ) encompassing the Vulnerable 
Zones (VZs) for hazardous materials stored at the facility. The 
screening-level analysis will be supplemented with more refined 
evaluations during subsequent phases of the project. The exis- 
tence of these chemicals in the Rocky Flats Plant Occupational 
Health Information System (OHIS) chemical inventory database 
was verified. All liquid and gaseous chemicals were considered as 
potential hazardous material source terms for further screening 
analysis. Hazards associated with solid substances were not con- 
sidered in this phase of the project. 2 figs., 13 tabs. 


30182 (RFP-ADD-0011) Analysis of offsite Emergency 
Planning Zones for Rocky Flats Plant: Quality assurance re- 
port. Inger, J.R. (TENERA, L.P., Knoxville, TN (United States)); 
Brown-Strattan, M.A. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant. [1991]. 317p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. Order Number DE91017758. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this quality assurance program was to ensure 
the quality and technical adequacy of Phase 2 of the Analysis of 
Offsite Emergency Planning Zones (EPZ) for the Rocky Flats Plant 
project. Quality assurance was accomplished by managing and 
controlling the processes in the development of the product. The 
quality assurance task team conducted audits, reviews, and 
surveillances of project and related activities. This process con- 
tributed to identifying areas where the quality assurance plan was 
not fully implemented, areas needing improvement, and/or correc- 
tive actions resulting in a improved product. During the reviews 
and audits, several key areas were identified where quality assur- 
ance plan implementation needed to be improved. These areas 
included maintaining adequate documentation, reviewing technical 
results, making inputs traceable to technical results, and under- 
standing that all personnel are responsible for quality. 


30183 (SAND-91-0587C) Use of risk to resolve conflicts in 
assessing hazards at mixed-waste sites. Rechard, R.P.; Chu, 
M.S.Y. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910849-3: Inter- 
national mixed waste symposium, Baltimore, MD (United States), 
26-29 Aug 1991). Order Number DE91017314. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Two main issues contribute to the assessment of health hazard 
from mixed waste: the scientific methods to assess these materials 
and the legislative and regulatory control of these materials. This 
paper is primarily concerned with the scientific method of assess- 
ing hazards from mixed waste (i.e., carcinogenic chemicals, 
noncarcinogenic chemicals, and radioactive material). This paper 
discusses SRS, a Site Ranking System, and its use of risk con- 
cepts to avoid introducing new inconsistencies when ranking 
mixed-waste sites. SRS ranks each site by scoring factors that in- 
fluence the human health risk. The factors are (1) the potentially 
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exposed population, (2) the average amount of exposure to the 
waste, and (3) the toxicity of the waste. The relative risk of a re- 
lease is measured as the product of these three factors. The third 
factor, toxicity, is indexed with a single score, but because meth- 
ods of measuring toxicity differ for carcinogenic chemicals, 
noncarcinogenic chemicals, and radionuclides, comparison can be 
difficult; hence, this paper also summarizes the logic and assump- 
tions used to make toxicity comparisons in SRS. As may be 
expected, results from a ranking scheme based on risk are differ- 
ent from results generated by the original Hazard Ranking System 
(HRS), used by the Environmental Protection Agency. This paper 
briefly discusses these differences for five Superfund sites (no 
mixed waste). The legislative and regulatory control of these mate- 
rials to protect human health is also discussed. 37 refs., 1 tab. 


30184 (UCRL-53674-Rev.1) Lawrence Livermore National 
Laboratory Site Seismic Safety Program: Summary of find- 
ings: Revision 1. Scheimer, J.F.; Burkhard, N.R.; Emerson, D.O. 
Lawrence Livermore National Lab., CA (United States). May 1991. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017594. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes the final assessments of geologic haz- 
ards at the Lawrence Livermore National Laboratory (LLNL) and 
includes a revision of the peak acceleration hazard curve. Detailed 
discussions of investigations are documented in a series of reports 
produced by LLNL’s Site Seismic Safety Program and their consul- 
tants. The Program conducted a probabilistic assessment of 
hazards at the site as a result of liquefaction, landslide, and strong 
ground shaking, using existing models to explicitly treat uncertain- 
ties. The results indicate the Greenville and Las Positas-Verona 
Fault systems present the greatest hazard to the LLNL site as a 
result of ground shaking, with a lesser contribution from the Calav- 
eras Fault. Other, more distant fault systems do not materially 
contribute to the hazard. No evidence has been found that the 
LLNL site will undergo soil failures such as landslides or liquefac- 
tion. In addition, because of the locations and ages of the faults in 
the LLNL area, surface ground rupture during an earthquake is ex- 
tremely unlikely. 21 refs., 3 figs. 


30185 (WHC-MR-0248) 242-A Evaporator crystallizer facil- 
ity integrated annual safety appraisal: Fiscal year 1991. 
Westinghouse Hanford Co., Richland, WA (United States). [1991]. 
97p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE91018154. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report provides the results of the Fiscal Year (FY) 1991 
Annual Integrated Safety Appraisal of the 242-A Evaporator Crys- 
tallizer Facility in the Hanford 200 East Area. The appraisal was 
conducted in December 1990 and January 1991, by the Waste 
Tank Safety Assurance (WTSA) organizations in conjunction with 
Radiological Engineering, Criticality Safety, Packaging and Ship- 
ping Safety, Emergency Preparedness, Environmental Compliance, 
and Quality Assurance. Reports of these eight organizations are 
presented as Sections 2 through 7 of this report. The purpose of 
the appraisal was to verify that the 242-A Evaporator meets US 
Department of Energy (DOE) and Westinghouse Hanford Company 
(WHC) requirements and current industry standards of good prac- 
tice for the areas being appraised. A further purpose was to 
identify areas in which program effectiveness could be improved. In 
accordance with the guidance of WHC Management Requirements 
and Procedures (MRP)5.6, previously identified deficiencies which 
are being resolved by line management were not repeated as 
Findings or Observations unless progress or intended disposition 
was considered to be unsatisfactory. 


30186 (WHC-SA-1110) A method for calculating the con- 
sequences of explosive radiological releases. Layman, B.J. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1991. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-910774—79: 32. Institute 
of Nuclear Materials Management (INMM) annual meeting, New 
Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91017735. Source: OSTI; NTIS; INIS; GPO Dep. 





Radiological releases resulting from detonations are a primary 
concern of analysis when they are dealing with radiological sabo- 
tage. Calculating the consequences of these explosive releases is 
an integral part of the risk assessment process. This paper 
presents a method for relating the consequences of a release to 
the resultant doses by using the appropriate radiological guidelines 
The doses are calculated as the product of dose conversion fac- 
tors and building source terms. The uses of relative activities and 
committed dose equivalent factors, organ weighting factors, and 
meteorological data for calculating the dose conversion factors are 
discussed. Material at risk, release fractions, respirable fractions, 
and leak path factors, which are used to compute the building 
source terms, are also addressed. 12 refs., 2 tabs. 
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Refer also to citation(s) 29886, 29997, 30176, 31058, 31332, 
31881, 31886, 31887, 31888, 32226, 32326, 32361, 33450, 33454, 
33462, 33535 


30187 (ANUCP-72412) Mass tracking and material ac 
counting in the Integral Fast Reactor (IFR). Orechwa, Y.; 
Adams, C.H.; White, A.M. Argonne National Lab., IL (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-910774— 
77: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting, New Orleans, LA (United States), 28-31 Jul 1991). Order 
Number DE91017308. Source: OSTI; NTIS; INIS; GPO Dep. 

The Integral Fast Reactor (IFR) is a generic advanced liquid 
metal cooled reactor concept being developed at Argonne National 
Laboratory (ANL). There are a number of technical features of the 
IFR which contribute to its potential as a next-generation reactor. 
These are associated with large safety margins with regard to off- 
normal events involving the heat transport system, and the use of 
metallic fuel which makes possible the utilization of innovative fuel 
cycle processes. The latter feature permits fuel cycle closure the 
compact, low-cost reprocessing facilities, collocated with the reac- 
tor plant. These primary features are being demonstrated in the 
facilities at ANL-West, utilizing Experimental Breeder Reactor 2 and 
the associated Fuel Cycle Facility (FCF) as an IFR prototype. The 
demonstration of this IFR prototype includes the design and imple- 
mentation of the Mass-Tracking System (MTG). In this system, 
data from the operations of the FCF, including weights and batch- 
process parameters, are collected and maintained by the MTG 
running on distributed workstations. The components of the MTG 
System include: (1) an Oracle database manager with a Fortran in- 
terface, (2) a set of MTG “Tasks” which collect, manipulate and 
report data, (3) a set of MTG “Terminal Sessions” which provide 
some interactive control of the Tasks, and (4) a set of servers which 
manage the Tasks and which provide the communications link be- 
tween the MTG System and Operator Control Stations, which 
control process equipment and monitoring devices within the FCF. 


30188 (BNL-45753) Observation by general staff as a nu- 
clear material loss detection element: Its utilization and 
evaluation in insider vulnerability assessment. Kane, W.R.; 
Magumo, B.A. Brookhaven National Lab., Upton, NY (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-910774— 
71: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting, New Orleans, LA (United States), 28-31 Jul 1991). Order 
Number DE91016913. Source: OSTI; NTIS; GPO Dep. 

The observation of abnormal events by the facility staff is a valu- 
able asset for detecting the loss of special nuclear material by 
insider theft. Vulnerability assessments have demonstrated the im- 
portance of this element but have also pointed to the difficulties 
inherent in the determination of the detection probability. If obser- 
vation by the staff is to be relied upon for loss detection, a set of 
abnormal, reportable activities, events, and conditions must be 
defined, a program must exist for the training of facility staff in re- 
porting abnormal events, and the effectiveness with which such 
events are detected must be tested, evaluated, and monitored. 
This will provide valid detection probabilities for vulnerability as- 
sessments. Events with loss detection value include material and 
equipment status, evidence of tampering, and unusual behavior of 
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personnel. In the reporting of abnormal events human factors will 
be important; a security awareness program in which personnel ac- 
quire a clear understanding of the types of events to be reported is 
essential. The principal means for determining the effectiveness of 
the observation detection element will be a carefully designed set 
of performance tests. These must provide the required information 
while placing the minimum demand on resources and cause the 
least possible interference with normal activities. 5 refs. 


30189 (BNL-45755) IAEA Safeguards and technical sup- 
port programs: POTAS in the 1990s. Kessler, C.J. (Department 
of State, Washington, DC (United States). Office of Nuclear Tech- 
nology and Safeguards); Reisman, A.W. Brookhaven National Lab.., 
Upton, NY (United States). [1991]. 10p. Sponsored by Department 
of State, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-910774-67: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91016901. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Program of Technical Assistance to IAEA Safeguards 
(POTAS) has since 1978 provided technology and technical assis- 
tance to the IAEA to support its nuclear safeguards activities. The 
present level of support, $6.9 million per year, equals 10% of the 
Department of Safeguards annual budget. During the next decade, 
the International Atomic Energy Agency (IAEA) will face new tech- 
nical challenges in carrying out its verification activities. To help the 
IAEA acquire the technology and other technical support that it will 
require in the 1990s, POTAS expects to continue its assistance, 
both in the areas established in the past and in additional areas 
dictated by newly identified IAEA safeguards requirements. This 
paper will look at the political and policy context within which the 
Department of Safeguards, and hence POTAS, operates, and how 
that context is expected to evolve over the next decade. The roles 
and functions of POTAS will be identified and discussed in terms of 
their historical evolution. Lastly, the paper will consider how 
POTAS is expected to change during the 1990s, both to maintain 
effectiveness in existing roles and functions, and to meet the chal- 
lenge of the changing policy context. 5 refs. 


30190 (IAEA-AL-039, pp. 9-23) Achievements and ques- 
tions in the accountability of nuclear materials and their 
verification for safeguards purposes. Deron, S. international 
Atomic Energy Agency, Seibersdorf (Austria). Analytical Quality 
Control Services. Oct 1990. (CONF-9009412-: IAEA consultants’ 
meeting on analytical quality control services, Vienna (Austria), 17- 
19 Sep 1990). In International Atomic Energy Agency consultants’ 
meeting on Analytical Quality Control Services, Vienna, 17-19 
September 1990. 96p. Order Number DE91641956. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A very accurate accountability of nuclear materials is required 
throughout the industrial nuclear fuel cycle for technical reasons 
and safety purposes but also for commercial, physical protection 
and safeguards objectives. The present note intends to illustrate 
with a few samples the performance presently achieved and the 
major questions which the analysts are facing in these areas. The 
examples taken concern the accountability of feed and product 
materials at LWR nuclear fuel fabrication plants and spent fuel re- 
processing plants. They were selected because they constitute 
major components of the flow and inventory of the nuclear fuel ma- 
terials at key measurement points in nuclear industry. The factors 
limiting the quality of the assays and accountability of these indus- 
trial materials and some observations regarding the need and use 
of reference materials and quality control programmes in support of 
accurate accounting are presented. 7 refs. 


30191 (INIS-mf-12905) Analysis of effectiveness of nuclear 
facility and nuclear material security systems. Ceskosiovenska 
Komise pro Atomovou Energii, Prague (Czechoslovakia). 1991 
50p. Order Number DE91003132. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Selected papers have been processed separately for inclusion in 
the Energy Science and Technology database. 


30192 (INIS-mf—12905, pp. 5-18) Security protection of 
nuclear facilities and nuclear materials - analysis and effec 
tiveness evaluation of the physical protection system. 
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Sedlacek, J. Ceskoslovenska Komise pro Atomovou Energii, 
Prague (Czechoslovakia). 1991. 50p. (In Czech). In Analysis of 
effectiveness of nuclear facility and nuclear material security sys- 
tems. Order Number DE91003132. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A survey of documents related to the title topic is presented and 
the corresponding methods are outlined. Particular attention is paid 
to the adversary path, quantities characterizing the physical protec- 
tion system efficiency (the minimum cumulative time delay along 
the path. the minimum cumulative probability of detection along the 
path, and the minimum cumulative probability of interruption), and 
methods of evaluating the physical protection system, in particular 
EASI (Estimate of Adversary Sequence Interruption), ASD (Adver- 
sary Sequence Diagram), and SAVI (Systematic Analysis of 
Vulnerability to Intrusion). (P.A.). 13 figs. 


30193 (INIS-mf-12905, pp. 19-50) Systematic analysis of 
vulnerability to intrusion. Ceskosiovenska Komise pro Atomovou 
Energii, Prague (Czechoslovakia). 1991. 50p. Translation of the 
SAVI Manual, shortened and adapted. (In Czech). In Analysis of 
effectiveness of nuclear facility and nuclear material security sys- 
tems. Order Number DE91003132. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Translation of the SAVI Manual, shortened and adapted. 

The software package for evaluating the effectiveness of sys- 
tems of physical protection against external threat is described in 
detail. The program includes a sophisticated algorithm for the anal- 
ysis of the access path vulnerability. The user can precisely model 
complex facilities, calculate the most vulnerable path into the facil- 
ity, and store the models and results of analysis in the computer 
library. The outcome is recommendations aimed at vulnerability re- 
duction for the most endangered paths. The time required for the 
adversary to overcome distances inside the facility can also be 
modeled. The program is designed for use on PC's. The results of 
the analysis, including the sensitivity to changes in the time neces- 
sary for the intervention of security forces, are also output in 
graphic form. (M.D.). 21 figs., 3 tabs. 


30194 (IS-5056) Optical assay technology for safeguards: 
Quarterly report, January 1—March 31, 1991. Edelson, M.C.; 
Lipert, R.J.; Murray, G.M.; Schuler, R.A.; Weeks, S.J.; Zamzow, 
D.S.; Wang, Z.M. Ames Lab., IA (United States). Jun 1991. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. Order Number DE91018125. Source: 
OSTI; NTIS; GPO Dep. 

This report includes information about activities in the Ames Lab- 
oratory Nuclear Safeguards and Security Program during the 
period 1/1/91 to 3/31/91. The first section contains a summary of 
research activities, the second section contains preprints of papers 
submitted for publication in this period, and the las: section con- 
tains a discussion of administrative matters pertaining to the 
program. Efforts to improve the detection limits and reliability of the 
Inductively Coupled Plasma — Laser Excited Atomic Fluorescence 
Spectroscopy (ICP-LEAFS) analysis of uranium have centered on 
the evaluation of excitation and emission wavelengths. Due to the 
broadening of the linewidth that occurs during frequency doubling, 
efforts were made to find a suitable transition in the fundamental 
region of the laser dye. 


30195 (K/ITP-417) Nondestructive uranium enrichment de- 
termination in process holdup deposits. Hagenauer, R.C. Oak 
Ridge K-25 Site, TN (United States). Jul 1991. 7p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract AC05-840T21400. (CONF-910774-68: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016730. Source: OSTI; NTIS; INIS; GPO Dep. 

A new technique has been developed for analyzing the gamma- 
ray spectra of uranium compounds to determine the relative 
abundance of all gamma-ray-emitting isotopes present. The tech- 
nique works well for samples whose gamma-ray absorption 
properties are not well defined and has become an invaluable tool 
for characterizing inventory samples and residual uranium held up 
in process equipment. The gamma rays in a spectrum obtained 
with a hyperpure germanium detector are corrected for self- 
absorption, container attenuation, and branching ratios. The 
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technique is being used (1) to calculate the relative abundance of 
uranium isotopes (i.e., 22U, 234U, 235U, and 238U) contained in 
nuclear materials, (2) to calculate the specific neutron activity ema- 
nating from deposits quantitatively measured using nondestructive 
neutron measurement techniques, and (3) to identify and correct 
for interference from other neutron-emitting isotopes (e.g., 25”Np). 
The technique works well on a variety of deposits (e.g., UOzF2 and 
UF¢) even if the deposits are “infinitely thick” to 186-keV gamma 
rays or are contained in thick-walled pipes. To date, results indicate 
excellent agreement between calculated and assigned enrichment 
values. 4 refs., 4 figs., 1 tab. 


30196 (LA-12095-PR) Sateguards and Security progress 
report, January-September 1990. Smith, D.B.; Jaramillo, G.R. 
(comps.). Los Alamos National Lab., NM (United States). Aug 
1991. 125p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91017801. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
From January to September 1990, the Los Alamos Safeguards 
and Security Research and Development (R&D) program carried 
out the activities described in the first four parts of this report: Sci- 
ence and Technology Base Development, Basic Systems Design, 
Onsite Test and Evaluation and Facility Support, and International 
Safeguards. For the most part, these activities were sponsored by 
the Department of Energy's Office of Safeguards and Security 
(DOE/OSS). Part 1 covers development of the basic technology 
essential to continuing improvements in the practice of safeguards 
and security. It includes computer security R&D and efforts to en- 
courage and disseminate this technology. Part 2 treats activities 
aimed at developing methods of designing and evaluating safe- 
guards systems, with special emphasis on the integration of the 
several subsystems. Part 3 describes activities directed to the 
transfer of safeguards technology. It includes efforts of direct assis- 
tance of the DOE and its contractors well as as consultation on 
materials control and accounting problems, development and 
demonstration of specialized techniques and instruments, and 
comprehensive participation in the design and demonstration of ad- 
vanced safeguards systems. Part 3 also reports the safeguards 
training program. Finally, Part 4 covers international safeguards ac- 
tivities, including both support to the International Atomic Energy 
Agency and bilateral exchanges with many other States and tech- 
nology transfer. Part 5 describes several safeguards-related 
activities that have sponsors other than the DOE/OSS. The final 
part of the report lists titles and abstracts of Los Alamos safe- 
guards R&D reports, technical journal articles, and conference 
papers that were published in 1990. 76 refs., 50 figs., 19 tabs. 


30197 (LA-12161-MS) Bias in segmented gamma scans 
arising from size differences between calibration standards 
and assay samples. Sampson, T.E. Los Alamos National Lab., 
NM (United States). Aug 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE91017325. Source: OSTI; NTIS; GPO Dep. 

Recent advances in segmented gamma scanning have empha- 
sized software corrections for gamma-ray self-absorption in 
particulates or lumps of special nuclear material in the sample. An- 
other feature of this software is an attenuation correction factor 
formalism that explicity accounts for differences in sample con- 
tainer size and composition between the calibration standards and 
the individual items being measured. Software without this 
container-size correction produces biases when the unknowns are 
not packaged in the same containers as the calibration standards. 
This new software allows the use of different size and composition 
containers for standards and unknowns, and enormous savings 
considering the expense of multiple calibration standard sets other- 
wise needed. This report presents calculations of the bias resulting 
from not using this new formalism. These calculations may be 
used to estimate bias corrections for segmented gamma scanners 
that do not incorporate these advanced concepts. 5 refs., 7 figs. 


30198 (LA-UR-91-2414) Function allocation in distributed 
safeguards and security systems. Barlich, G.L. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910774-28: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 





Jul 1991). Order Number DE91016231. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Computerized distributed systems are being used to collect and 
manage data for activities such as materials accounting, process 
control, laboratory coordination, and security. Poor choices made 
in allocating functions to individual processors can make a system 
unusable by burdening machines with excessive network retrievals 
and updates. During system design phases, data allocation 
algorithms based on operation frequencies, field sizes, security in- 
formation, and reliability requirements can be applied to sensitivity 
studies to mathematically ensure processor efficiency. The Los 
Alamos Network Design System (NDS) implements such an alloca- 
tion algorithm. We analyzed a large, existing distributed system to 
test the cost functions and to compare actual network problems 
with NDS results. Several common configurations were also de- 
signed and studied using the software. From these studies, some 
basic principles for allocating functions emerged. Recommenda- 
tions for function allocation in generic systems and related design 
options are discussed. 2 refs. 


30199 (LA-UR-—91-2461) Development of nuclear materials 
accounting for international safeguards: The past, the present, 
the future. Markin, J.T.; Augustson, R.H.; Eccleston, G.W.; 
Hakkila, E.A. Los Alamos National Lab., NM (United States). 
[1991]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910774-30: 32. 
Institute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016237. Source: OSTI; NTIS; GPO Dep. 

Nuclear materials accountancy was introduced as a primary 
safeguards measure in international safeguards from the inception 
of the EURATOM safeguards directorate in 1959 and IAEA safe- 
guards in 1961 with the issuance of INFCIRC 26. As measurement 
technology evolved and safeguarded facilities increased in both 
number and size, measurement methodology requirements in- 
creased as reflected in INFCIRC 66 (Rev 2.) in 1968 and later in 
INFCIRC 153 in 1972. Early measurements relied heavily on chem- 
ical analysis, but in the 1960s it evolved more and more toward 
nondestructive assay. Future nuclear materials accountancy sys- 
tems will increase in complexity, driven by larger and more complex 
facilities; more stringent health, safety, and environmental consid- 
erations; and unattended automation in facility operations. 15 refs. 


30200 (LA-UR-91-2463) Relative probabilities of the ura- 
nium isotopes for thorium x-ray emission and fluorescence of 
uranium x-rays. Parker, J.L. Los Alamos National Lab., NM 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
910774-31: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91016235. Source: OSTI; NTIS; INIS; GPO Dep. 

Both thorium x-rays from decaying uranium isotopes and self- 
fluoresced uranium x-rays are prominent in high-resolution 
gamma-ray spectra of uranium-bearing materials. Useful applica- 
tion of the information carried by those x-rays has been curtailed 
because the probabilities of the uranium isotopes for thorium x-ray 
emission and for uranium x-ray fluorescence have not been known. 
By analyzing enrichment-meter geometry spectra from uranium 
oxide standards whose enrichments ranged from 0.7% to 91%, rel- 
ative values, primarily, have been obtained for the probabilities of 
both processes. Thorium x-ray emission is very heavily dominated 
by 2°5U. In all ordinarily occurring uranium isotopic distributions, 
thorium x-rays may be used as a valid °55U signature. The proba- 
bility for a thorium K,; x-ray to be emitted in the decay of a 5U 
atom is 0.048 +0.002. In infinitely thick uranium oxide materials, 
the relative ratios of effectiveness for self-fluorescence, on a per 
unit mass basis, are approximately 2U : 255U : 236y ; 26U = 1.13 
: 1.00 : 0.52 : 0.028. on a per decay basis, the approximate ratios 
are 0.00039 : 1.00 : 0.017 : 0.18. These results imply that, con- 
trary to what has often been stated. gamma rays are far more 
important than alpha particles in the self-fluorescence of uranium. 
Because of the importance of gamma-ray self-fluorescence, the 
uranium x-ray yield will be somewhat influenced by the size, 
shape, and composition of the materials. 4 refs., 1 fig. 
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30201 (LA-UR-91-2527) Management of nuclear materials 
in an R&D environment at the Los Alamos National Labora- 
tory. Behrens, R.G.; Roth, S.B.; Jones, S.R. Los Alamos National 
Lab., NM (United States). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910774—64: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016313. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Los Alamos National Laboratory is a multidisciplinary R&D orga- 
nization and, as such, its nuclear materials inventory is diverse. 
Accordingly, major inventories of isotopes such as Pu-238, Pu-239, 
Pu-242, U-235, Th, tritium, and deuterium, and lesser amounts of 
isotopes of Am, Cm, Np and exotic isotopes such as berkelium 
must be managed in accordance with Department of Energy Or- 
ders and Laboratory policies. Los Alamos also acts as a national 
resource for many one-of-a-kind materials which are supplied to 
universities, industry, and other government agencies within the 
US and throughout the world. Management of these materials re- 
quires effective interaction and communication with many nuclear 
materials custodians residing in over forty technical groups as well 
as effective interaction with numerous outside organizations. This 
paper discusses the role, philosophy, and organizational structure 
of Nuclear Materials Management at Los Alamos and also briefly 
presents results of two special nuclear materials management pro- 
jects: 1- Revision of Item Description Codes for use in the Los 
Alamos nuclear material data base and 2- The recommendation of 
new economic discard limits for Pu-239. 2 refs., 1 fig. 


30202 (LA-UR-91-2528) Task team approach to safeguards 
and security designs. Zack, N.R. (Los Alamos National Lab., NM 
(United States)); Wilkey, D.D. Los Alamos National Lab., NM 
(United States). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
91077441: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91016312. Source: OSTI; NTIS; GPO Dep. 

In 1987, a US Department of Energy (DOE) supported task team 
was organized at the request of the DOE Idaho Field Office (DOE- 
ID) to provide support for safeguards and security (S&S) designs 
of the Special Isotope Separation (SIS) facility. Prior to deferral of 
the project, the SIS facility was to be constructed at the Idaho Na- 
tional Engineering Laboratory (INEL) to produce weapons grade 
plutonium from DOE owned fuel grade plutonium. The task team 
was assembled to provide the resources necessary to assure that 
safeguards and security considerations were included as an inte- 
gral part of the design of the facility, and that SIS designs would 
take advantage of available technology in the areas of physical se- 
curity, measurements, accountability, and material and personnel 
tracking. The task team included personnel from DOE/Office of 
Safeguards and Security (DOE-OSS), DOE-ID, DOE contractors, 
and the national laboratories providing a wide range of expertise 
and experience. The team reviewed proposed designs and pro- 
vided recommendations for safeguards and security features in 
each stage of the design process. The value of this approach to 
safeguards and security designs will be discussed with respect to 
benefits, lessons learned, and recommendations for future applica- 
tions. 5 rets. 


30203 (LA-UR-91-2646) Design and fabrication of SGS plu- 
tonium standards. Hsue. S.T.; Simmonds, S.M.; Longmire, V.L.; 
Long, S.M. Los Alamos National Lab., NM (United States). [1991]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910901-4: 4. international con- 
ference on facility operations/sateguards interface, Albuquerque, 
NM (United States), 29 Sep - 4 oct 1991). Order Number 
DE91018026. Source: OSTI: NTIS: INIS; GPO Dep. 

This paper describes our experience of fabricating four sets of 
plutonium segmented gamma scanner (SGS) can standards. The 
fabrication involves careful planning, meticulous execution in 
weighing the plutonium oxide while minimizing contamination, 
chemical analyses by three different national laboratories to get ac- 
curate and independent plutonium concentrations, vertical scanning 
to assure mixing of the plutonium and the diluent, and finally the 
nondestructive verification measurement. By following these steps, 
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we successfully fabricated 4 sets or 20 SGS can standards. 4 
refs., 5 figs., 3 tabs. 


30204 (LA-UR-91-2822) Variance propagation using the VP 
Code. Kern, E.A. Los Alamos National Lab., NM (United States). 
[1991]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910901-2: 4. in- 
ternational conference on facility operations/safeguards intertace, 
Albuquerque, NM (United States), 29 Sep - 4 oct 1991). Order 
Number DE91017769. Source: OSTI; NTIS; GPO Dep. 

The VP (Variance Propagation) Code has been developed at Los 
Alamos in the Safeguards Systems Group to provide offline vari- 
ance propagation and systems analysis for nuclear material 
processing facilities. VP provides a flexible, menu-driven user inter- 
face. Outputs from the code are in the form of tables and graphs. 
The code runs on IBM PC or compatible computers. 7 figs. 


30205 UHF FM receiver having improved frequency stability 
and low RFI emission. Lupinetti, F. To Dept. of Energy. 29 Aug 
1988. USA Patent patent application 7-237,191. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91017333. Source: OSTI; NTIS; 
GPO Dep. 

This invention pertains to a UHF receiver which converts modu- 
lated carrier signals to baseband video signals without any 
heterodyne or frequency conversion stages. A bandpass filter hav- 
ing a fixed frequency first filters the signals. A low noise amplifier 
amplifies the filtered signal and applies the signal through further 
amplification stages to a limiter FM demodulator circuit. The UHF 
signal is directly converted to a baseband video signal. The base- 
band video signal is clamped by a clamping circuit before driving a 
monitor. Frequency stability for the receivers is at a theoretical 
maximum, and interference to adjacent receivers is eliminated due 
to the absence of a local oscillator. 5 refs. 


30206 (SAND-91-0248) SENLEX: A sensor layout expert 


system: Volume 3, Reference manual. Williams, J.W. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jan 1991. 37p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91017213. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

SENLEX represents the exterior sensor layout design rules of 
five experts for four sensor types: microwave, infrared, ported 
coaxial cable, and taut wire. In addition to the knowledge about the 
placement of the individual sensors, SENLEX's knowledge base in- 
cludes details of sensor integration. The consolidation of the layout 
design rules for the four sensor types in one of the reasons for de- 
veloping SENLEX. The rules for performing exterior sensor 
placement cannot be found in the handbooks on intrusion detection 
system design but in the minds of the experts who have performed 
the tasks. This manual provides the basic technical information re- 
quired to install and use the SENLEX system. 11 figs. 


30207 (SAND-91-0265C) Comparison of assess neutraliza- 
tion module results with actual small force engagement 
outcomes. Gardner, B.H.; Snell, M.K.; Paulus, W.K. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. (CONF-910774—34: 32. Institute of 
Nuclear Materials Management {INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016112. Source: OSTI; NTIS (US Sales Oniy); GPO Dep. 
The ASSESS Neutralization module (Neutralization) is part of the 
Analytic System and Software for Evaluation of Safeguards and 
Security (ASSESS), a vulnerability assessment tool. Neutralization 
models a fire fight between security inspectors (Sls) and adver- 
saries. A comparison has been made between actual outcomes of 
police and small military engagements and the results predicted by 
the Neutralization module for similar scenarios. The results of this 
comparison show a surprising correlation between predicted out- 
comes (based on numbers of combatants, weapon types, and 
exposures, etc.) and the actual outcomes of the engagements ana- 
lyzed. The importance of this analysis is that given the defenders 
have intelligence on actual! adversary characteristics or are protect- 
ing against a design basis threat, defense capabilities can be 
evaluated before an engagement. Results could then be used to 
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develop a favorable probability of a desired outcome. For example, 
law enforcement agencies are frequently able to compile the num- 
ber of criminals, types of weaponry, willingness to use force, etc., 
from analysis of crime scenes. Armed with this information and 
Neutralization, law enforcement personnel can evaluate response 
capabilities, potentially minimizing the risk to police officers. Based 
on the above mentioned correlation, Neutralization can also be of 
significant value to justifying the protective force resources neces- 
sary to defeat a design basis threat. 


30208 (SAND-91-1391C) Interim explosives detection alter- 
natives. Syler, R.P. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
910774-58: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE91016188. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

There is a general concern with insiders smuggling bomb quanti- 
ties of explosives into sensitive facilities. At this time, there is no 
single explosives detection device that is suitable for monitoring 
personnel and their packages for explosives in an operational facil- 
ity environment. However, there are techniques combining 
available commercial technologies with procedures and threat anal- 
ysis that can significantly increase the insiders risk and reduce the 
population of adversaries. This paper describes the available appli- 
cable explosives detection technologies and discusses the 
techniques that could be implemented on an interim basis. It is im- 
portant that these techniques be considered, so that some interim 
level of security against the explosives threat can be established 
until more sophisticated equipment that is under development be- 
comes available. 1 tab. 


30209 (UCRL-ID-107829) A model tor evaluating the effec 
tiveness of personnel security assurance programs. Lamont, A. 
(Lawrence Livermore National Lab., CA (United States)); Smith, G. 
Lawrence Livermore National Lab., CA (United States). 11 
Mar 1991. 52p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017232. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report presents a model for evaluating the effectiveness of 
Personnel Security Assurance Programs (PSAPs) at nuclear facili- 
ties. PSAPs are programs designed to screen employees and 
applicants for sensitive positions. Thus, a primary purpose of 
PSAPs is to help reduce the risk of malevolent acts committed by 
insiders (those employees who work in sensitive positions at 
nuclear facilities). Insider adversaries pose a particular threat to nu- 
clear facilities because they have specialized knowledge and 
access to Special Nuclear Material (SNM). PSAPs try to detect in- 
dicators (such as alcohol abuse, financial problems, etc.) common 
to potentially hostile employees and then reassign or more inten- 
sively investigate those possessing the indicators. This model has 
been developed for two purposes. First, it can evaluate the effec- 
tiveness of a given PSAP, taking into account the particular set of 
indicators that it looks for. Second, it can help design more effec- 
tive PSAPs by identifying sets of indicators that are effective in 
detecting particular types of adversaries. 5 refs., 9 figs., 8 tabs. 


30210 (UCRL-JC—106147) Actinide isotopic analysis sys- 
tem tor Los Alamos plutonium-handling facility. Koenig, Z.M.; 
Buckley, W.M.; Ruhter, W.D.; Gunnnik, R.; Camp, D.C. Lawrence 
Livermore National Lab., CA (United States). Jul 1991. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-910774-75: 32. Institute of Nuclear Ma- 
terials Management (INMM) annual meeting, New Orleans, LA 
(United States), 28-31 Jul 1991). Order Number DE9101703C. 
Source: OSTI; NTIS; GPO Dep. 

Inventory measurement of a sample’s total plutonium and other 
actinides content by non-destructive assay (NDA) is an important 
component of safeguarding special nuclear material (SNM). 
Gamma-ray spectrometry measurements of relative isotopic abun- 
dances, coupled with a calorimetry measurement, can determine 
sample SNM content for inventory measurement. The Actinide |Iso- 
topic Analysis System (AIAS) is a newly developed tw>-detector 
gamma-ray spectrometry-based system that will determine isotopic 
ratios of Pu and U, Np, and Am abundances relative to plutonium 





for the Nuclear Material Storage Facility at Los Alamos National 
Laboratory. Spectral analysis is performed using Multiple Group 
Analysis (MGA) program or a customized version of the GRouP 
ANaLysis (GRPANL) computer program. The system can measure 
samples containing reactor grade plutonium, weapons grade pluto- 
nium, and plutonium enriched in either 228Pu or *44Pu (>50%). 
Software that controls the system is driven by a user-friendly menu 
of options. Long- and short-term stability tests were made on two 
plutonium standards (6 and 12% 24°Pu). Fifteen measurements 
were used for the long-term test over a three-week period whereas 
the short-term test consisted of fifteen consecutive measurements 
This system offers an improvement in the flexibility and operator 
use for actinide gamma-ray isotopic analysis with superior accu- 
racy and precision. 2 refs., 3 figs. 


30211 (WHC-SA-1104) Performance assurance programs: 
Concepts and issues. Billings, M.P.; Delvin, W.L.; Duncan, M.R.; 
Scott, D.D. Westinghouse Hanford Co., Richland, WA (United 
States). Jul 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-910774— 
82: 32. Institute of Nuclear Materials Management (INMM) annual 
meeting, New Orleans, LA (United States), 28-31 Jul 1991). Order 
Number DE91017764. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

A prerequisite for approval of Master Safeguards and Security 
Agreements, which are prepared for the US Department of Energy, 
is assurance that protection systems will perform as expected and 
that risk predictions for priority targets are valid. To provide such 
assurance, performance and functional tests are conducted to con- 
firm the effectiveness of protection components, subsystems, and 
overall systems, whereas compliance assessments and inspections 
are conducted to confirm the operability of protection systems that 
are not amenable to direct testing. Performance Assurance Pro- 
gram planning addresses several issues in a viable program: 
which individual protection elements and subsystems should re- 
ceive primary attention; whether generic performance data are 
suitable for analyzing specific facility; whether specific test data 
from a similar facility or site are applicable; how existing data from 
routine tests designed to confirm operability or readiness of safe- 
guards and security systems can best be interpreted to aid in 
performance measurement; and, how test results are to be applied, 
considering that the number of tests may not be statistically signifi- 
cant and that results may not be representative of true operating 
conditions because of perturbations introduced by the testing pro- 
cess. Early consideration of such issues ensures that attention is 
focused properly so that testing meets defined needs and is cost 
effective. 7 refs., 2 figs. 


30212 (WHC-SA-1105) Overview of the Hanford Site per- 
formance assurance program. Duncan, M.R.; Billings, M.P.; 
Delvin, W.L.; Scott, D.D.; Weatherby, J.W. Westinghouse Hanford 
Co., Richland, WA (United States). Jul 1991. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-910774—81: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91017768. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A safeguards and security performance assurance program en- 
compasses the routine and special activities carried out to assure 
that safeguards and security subsystems and components are op- 
erating in an effective and reliable manner. At the Hanford Site, 
performance assurance involves widely varied activities, e.g., force- 
on-force exercises, functional testing of security components, and 
limited scope performance testing of material contro! and account- 
ability subsystems. These activities belong to one of four 
categories: performance testing, functional testing, inspection, and 
preventive maintenance. Using categories has aided in identifying 
and assessing the relevant contribution each activity makes to the 
performance assurance program. Efforts have progressed toward 
incorporating performance assurance activities into the assessment 
of protection effectiveness required for Master Safeguards and Se- 
curity Agreement development and its associated verification and 
validation process. 2 tabs. 


30213 (WHC-SA-1112) Guidance for determining neutral- 
ization values. Udell, C.J.; Toyooka, R.T. Westinghouse Hanford 
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Co., Richland, WA (United States). Jun 1991. 8p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-910774-80: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91017737. Source: 
OSTI: NTIS (US Sales Only): GPO Dep. 

This paper presents an initial attempt to measure the effective- 
ness of protective forces in neutralizing armed intruders through 
performance testing. The method is called the neutralization evalu- 
ation process (NEP). It is developed to allow the security analyst to 
estimate the neutralization effectiveness based on exercise results, 
site characteristics, and expert judgment. The long-range objective 
is to convert this manual process into a user-friendly, automated, 
knowledge-based system. 4 figs., 2 tabs. 


0560 Legislation and Regulations 


Refer also to citation(s) 29893, 29976, 29998, 29999. 30000, 
30043, 30201, 30721, 30722, 30723, 30724, 30727, 31327, 31328, 
31866, 32687, 33540 


30214 (AECB-R-80) Preparation of an annual report for a 
consolidated radioisotope licence: Regulatory guide. Atomic 
Energy Control Board, Ottawa, ON (Canada). Jan 1985. 12p. (in 
English, French). Order Number DE91642747. Source: OSTI:; 
NTIS (US Sales Only); INIS 

French version included. Regulatory Document R-80. 

A consolidated radioisotope licence is a single license issued by 
the Atomic Energy Control Board (AECB) to an institution having 
many users of radioactive materials. The licence is issued when 
the institution has fulfilled the requirements set by the AECB and 
has implemented policies and procedures which will ensure the 
maintenance of an effective radiation safety program. The consoli- 
dated licence is retained only if the results of AECB inspections 
are satisfactory — or remedial action is taken promptly — and if the 
institution reports regularly about the status of its radiation safety 
program. One aspect of this reporting procedure is an annual re- 
port. This guide describes the information that the AECB requires 
in the annual report. The guide applies primarily to universities and 
research institutions where a wide variety of radioisotope uses take 
place. The guide does not affect most other institutions or facilities, 
either because the nature and extent of their operations with 
radioactive materials do not lend themselves to consolidated li- 
censing or because they are not licensed by the Radioisotopes 
and Transportation Division. (For example, this guide does not 
apply to reactors, to accelerators, or to waste management or ura- 
nium mining or refining facilities.) The information in the annual 
report should be specific to the consolidated radioisotope licence. 
Incidents, staff exposures, and waste associated with accelerators, 
research reactors, and waste management facilities should be ex- 
cluded from this report unless they affected activities under the 
consolidated licence. 


30215 (IAEA-INFCIRC—209(Rev.1/Add.2)) Communications 
received from Members regarding the export of nuclear mate- 
rial and of certain categories of equipment and other material: 
A further communication dated 23 May 1991. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 1p. Order Num- 
ber DE91646158. Source: OSTI; NTIS (US Sales Only); INIS. 

The document informs that the Director General of the IAEA 
received a letter dated 23 May 1991 from the Resident Represen- 
tative of Romania to the Agency regarding the export of nuclear 
material and of certain categories of equipment and other material. 


30216 (INIS-XN-335) Executive order no. 821 on dose 
monitoring of employees exposed to ionizing radiation. Den- 
mark. 7 Dec 1990 8p. (in Danish). Order Number DE91641456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Lovtidende, Part A, paper 142, pp. 3022-3029. 

This Order which entered into force on 1 January 1991, was 
made in implementation of the European Communities’ Council Di- 
rective No. 80/836 Euratom amended by Directive No. 84/467 
Euratom on radiation protection of 15 July 1980 and 3 September 
1984 respectively. It lays down the technical standards to be ob- 
served regarding dosimetry and provides inter alia, for dosimetric 
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control by thermoluminescent dosimetry for personal and environ- 
mental monitoring. (NEA). 


30217 (INIS-XN-336) Si no. 43 of 1991 - European Commu- 
nities (ionizing radiation) regulations, 1991. Ireland. 5 Mar 1991 
20p. Order Number DE91641457. Source: OSTI; NTIS (US Sales 
Only); INIS. 

These Regulations entered into force on 5 April 1991 and repeal 
the Factories lonizing Radiations (Sealed Sources) Regulations, 
1972 and the Factories lonizing Radiations (Unsealed Sources) 
Regulations, 1972. They were made in implementation of the Euro- 
pean Communities’ Council Directive 80/836 Euratom of 15 July 
1980, as amended by Council Directive 84/467 Euratom of 3 
September 1984, laying down the basic safety standards for the 
health protection of the general public and workers against the 
dangers of ionizing radiation. They also complement the Nuclear 
Energy (General Control of Fissile Fuels, Radioactive Substances 
and Irradiation Apparatus) Order, 1977 with regard to licensing re- 
quirements. They apply to the production, processing, handling, 
use, transport, storage, etc. of natural and artificial radioactive sub- 
stances and to any other activity which involves a hazard arising 
from ionizing radiation. (NEA). 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


Refer also to citation(s) 31838 


30218 (CONF-8910192-, pp. 120) Comparison of proposed 
seismic design criteria tor the INEL (Idaho National Engineer- 
ing Laboratory). Dahike, H.J. (Westinghouse Idaho Nuclear Co., 
Idaho Falis (USA)); Secondo, R.J. Lawrence Livermore National 
Lab., CA (United States). [1989]. From 2. DOE natural phenomena 
hazards mitigation conference; Knoxville, TN (United States); 3-5 
Oct 1989. In Second DOE natural phenomena hazards mitigation 
conference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

The US DOE has selected the Idaho National Engineering Labo- 
ratory(INEL) as the preferred site for the Special Isotope 
Seperation(S!S) Project. The Plutonium Processing Building (PPB) 
of the SIS facility is the only safety class(Category |) structure re- 
quired to be designed to withstand the effects of a Design Basis 
Earthquake. A direct comparison or evaluation of these criteria is 
difficult since bedrock acceleration and 84th percentile response 
spectra are specified by one source and surface acceleration and 
mean response spectra by another. Furthermore, some criteria are 
derived using deterministic techniques while others are based on 
probabilistic techniques. The paper will present the results of a pa- 
rameter sensitivity study using soil column investigations with the 
computer program SHAKE to develop the means of comparing 
these different criteria. The parameter sensitivity study will evaluate 
effects of the various of soil properties (shear wave velocity and 
modulus, density, damping coefficient), soil depth, acceleration 
time histories, and the point of application of the contro! motion. 
The results will then be used to compare: bedrock accelerations 
and 84th percentile Regulatory Guide 1.60 site independent spec- 
tra; surface accelerations and mean (50th percentile) UCRL-53582, 
Rev. 1, site dependent spectra; surface accelerations and mean 
spectra developed from INEL measurements. 


30219 (DOE/SF/18536-T1) Alternative applications of 
atomic vapor laser isotope separation technology. National Re- 
search Council, Washington, DC (United States). Committee on 
Alternative Applications of Atomic Vapor Laser Isotope Separation 
Technology. 1991. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-90SF18536. Order Number 
DE91016298. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was commissioned by the Secretary of Energy. It 
summarizes the main features of atomic vapor laser isotope sepa- 
ration (AVLIS) technology and subsystems; evaluates applications, 
beyond those of uranium enrichment, suggested by Lawrence Liv- 
ermore National Laboratory (LLNL) and a wide range of US 
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industries and individuals; recommends further work on several ap- 
plications: recommends the provision of facilities for evaluating 
potential new applications; and recommends the full involvement of 
end users from the very beginning in the development of any appli- 
cation. Specifically excluded from this report is an evaluation of the 
main AVLIS missions. uranium enrichment and purification of 
plutonium for weapons. In evaluating many of the alternative appli- 
cations, it became clear that industry should play a greater and 
earlier role in the definition and development of technologies with 
the Department of Energy (DOE) if the nation is to derive signifi- 
cant commercial benefit. Applications of AVLIS to the separation of 
alternate (nonuranium) isotopes were considered. The use of 
157Gd as burnable poison in the nuclear fuel cycle, the use '*C for 
isotopically pure diamond, and the use of plutonium isotopes for 
several nonweapons applications are examples of commercially 
useful products that might be produced at a cost less than the 
product value. Separations of other isotopes such as the elemental 
constituents of semiconductors were suggested; it is recommended 
that proposed applications be tested by using existing supplies to 
establish their value before more efficient enrichment processes 
are developed. Some applications are clear, but their production 
costs are too high, the window of opportunity in the market has 
passed, or societal constraints (e.g., on reprocessing of reactor 
fuel) discourage implementation. 


30220 (IAE-4701-3) Laser separation of hydrogen isotopes. 
Baranov, V.Yu.; Malyuta, D.D.; Polyakov, G.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1988. 59p. (In Russian). Order 
Number DE91645687. Source: OSTI; NTIS (US Sales Only); INIS. 

Modern state analytical review of hydrogen laser isotope separa- 
tion methods is completed in accordance with atomic power 
engineering and fusion fuel problems. Quantitative characteristics 
of laser isotope separation methods is symmetrized. Simple quanti- 
tative description of encrichment factor and energy efficiency is 
developed, including concentration dependence. The most per- 
spective methods for industrial development are UV-predissociation 
and !R-multiple photon dissociation (MPD) of some polyatomic 
gases. Deuterium isotope separation based on IR MPD of CF2DCL 
or CCloDF should be 25 times more energy consumption effective 
then commercial Girdler-sulfide method. 125 refs.; 6 tabs. 


30221 (INIS-mf-12911, pp. 237-240) The CRNL tritium labo- 
ratory: A Canadian resource. Holtslander, W.J. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Miller, J.M. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 321p. (CONF-8606428-: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Chalk River Nuclear Laboratories operate a special labora- 
tory capable of handling pure tritium as Tz. This facility is unique in 
Canada, and is available for carrying out a variety of scientific and 
technical work with concentrated tritium. It is used for both AECL- 
funded work and for contract work for those researchers outside of 
AECL who want to do investigations with tritium, but do not have 
their own facilities. The current inventory limit is 20 000 Ci. The lab- 
oratory was established to demonstrate the safe packaging of pure 
To that will be produced by the Chalk River Tritium Extraction Plant 
scheduled to begin operation in early 1987. The laboratory is now 
being used to assist in the design and evaluation of components 
for the Tritium Extraction Plant and for contract work, primarily to 
support the Canadian Fusion Fuels Technology Project. 


30222 (JINR-D-9-89-708, pp. 167-172) Electromagnetic 
mass separator in Rez. Kult, K. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (CONF-8905387-: 2. international confer- 
ence on cyclotrons and its applications, Bechine (Czechoslovakia), 
29 May - 3 jun 1989). In Proceedings of the 2. International conter- 
ence on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

Basic parameters of the electromagnetic mass-separator in the 
Institute of Nuclear Physics of the Czechoslovak Academy of Sci- 
ences are given. The mass-separator operates not only in the main 





mode, it can also work as a mass-analyzer, an ion implantator, and 
it can be used to deposit thin layers. 22 refs. 


30223 (UCRL-JC—105846) Zonal deformable mirror for 
laser wavefront control. Swift, C.D.; Bergum, J.W.; Bliss, E.S.; 
House, F.A.; Libkind, M.A.; Salmon, J.T.; Weinzapfel, C.L. 
Lawrence Livermore National Lab., CA (United States). 10 Jun 
1991. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9107115-30: So- 
ciety of Photo-Optical Instrumentation Engineers (SPIE) meeting, 
San Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE91017085. Source: OSTI; NTIS: GPO Dep. 

We have developed a zonal deformable mirror that controls the 
wavefront of a high average power visible laser beam used for iso- 
tope separation. The mirror corrects greater than five waves of 
astigmatism, power, or random second order aberrations to 1/20 
wave RMS. Sufficient resolution is achieved to correct third order 
aberrations as well. A monolithic glass substrate with dimensions 
77 mm x 121 mm x 10mm is uses in this design. Twenty-five ac- 
tuator attachment members are incorporated into the shape of the 
back side of the substrate. Piezoelectric translators (PZTs) attached 
in a rectangular array deform the continuous substrate to the 
proper conjugate shape. The PZTs are attached through flexures 
designed to be compressionally stiff and laterally soft. In this way 
the intended PZT displacement is transmitted efficiently to the sub- 
strate while isolating both the mirror and the PZTs from undesirable 
lateral loads. Mirror parameters were determined from elastic me- 
chanical beam approximations. Finite element analysis was used to 
verify performance prior to prototyping. A Hartmann sensor controls 
the mirror in a closed loop adaptive system. The system descrip- 
tion is covered in a companion paper. This paper describes the 
mirror design and presents performance data. 4 refs., 7 figs. 


30224 (UCRL-JC—107589) The integrated workstation, a 
realtime data acquisition, analysis and display system. Tread- 
way, T.R. Ill. Lawrence Livermore National Lab., CA (United 
States). May 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9108133— 
1: 1991 INTEREX HP users conference, San Diego, CA (United 
States), 5-8 Aug 1991). Order Number DE91017090. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Integrated Workstation was developed at Lawrence Liver- 
more National Laboratory to consolidate the data from many widely 
dispersed systems in order to provide an overall indication of the 
enrichment performance of the Atomic Vapor Laser Isotope Sepa- 
ration experiments. In order to accomplish this task a Hewlett 
Packard 9000/835 turboSRX was employed to acquire over 150 
analog input signals. Following the data acquisition, a spreadsheet- 
type analysis package and interpreter was used to derive 300 
additional values. These values were the results of applying physics 
models to the raw data. Following the calculations were plotted 
and archived for post-run analysis and report generation. Both the 
modeling calculations, and real-time plot configurations can be 
dynamically reconfigured as needed. Typical sustained data acqui- 
sition and display rates of the system was 1 Hz. However rates 
exceeding 2.5 Hz have been obtained. This paper will discuss the 
instrumentation, architecture, implementation, usage, and results of 
this system in a set of experiments that occurred in 1989. 2 figs. 


30225 (UCRL-TT-105571) Electron temperature of Gd 
plasma produced by laser resonance ionization. Ogura, Koichi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Arisawa, Takashi; Kobana, Akira; Shi- 
bata, Takemasa. Lawrence Livermore National Lab., CA (United 
States). 14 Nov 1990. 21p. Translation of JAERI-M-90-162, 
September 1990. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017785. Source: OSTI; NTIS; INIS; GPO Dep. 

In Atomic Vapor Laser Isotope Separation (AVLIS), it is neces- 
sary to extract ions efficiently from plasma produced by laser 
resonance ionization. It is important to know electron temperature 
of the plasma, once the aimed isotope ions are accelerated by 
electric potential of the order of electron temperature in the 
plasma. In this paper the electron temperature of Gd plasma pro- 
duced by laser resonance ionization was measured by a Langmuir 
probe. This measured electron temperature, 0.05—-0.08eV, is much 
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lower than the release electron energy and is close to the atomic 
excitation temperature of Gd. This result seems to show that elec- 
trons collide with Gd atoms with excitated or de-excitated ground 
or metastable Gd atoms, and the electron temperature becomes 
close to the atomic excitation temperature. 


0702 Radiation Sources 
Refer also to citation(s) 31519, 31990, 32011, 32043 


30226 (AECB-R-62) Atomic Energy Control Regulations: 
interpretation of revisions relating to industrial radiography: 
Regulatory guide. Atomic Energy Control Board, Ottawa, ON 
(Canada). Sep 1983. 15p. (In English, French). Order Number 
DE91642746. Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. Regulatory Document R-62. 

The purpose of this document is to provide assistance to those 
affected by section 18 to 18.23 of the Canadian Atomic Energy 
Control Regulations. Words, phrases, and concepts that are spe- 
cific to these Regulations are explained herein. However, the 
corresponding sections of the Regulations should be examined to 
obtain the exact wording. Although sections 18 to 18.23 of the 
Canadian Atomic Energy Control Regulations apply to both neutron 
and gamma radiography, this guide has been written for only the 
latter. Persons engaged in neutron radiography should consult the 
Atomic Energy Control Board (AECB). 


30227 (CONF-911107-14) LOCA mitigation studies for the 
advanced neutron source: The inertial flow diode concept. 
Khayat, M.|. (Tennessee Univ., Knoxville, TN (USA)); Perez, R.B.; 
March-Leuba, J. Oak Ridge National Lab., TN (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Winter meeting of 
the American Nuclear Society (ANS); San Francisco, CA (United 
States); 10-15 Nov 1991. Order Number DE91015636. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper documents a study of the consequences of loss of 
coolant accidents in the Advanced Neutron Source reactor, and it 
introduces the concept of an inertial flow diodes to mitigate the ef- 
fect of large cold leg breaks. 2 refs., 1 fig. 


30228 (IAE-2080/OPiDI//B) Stabilization of radionuclides 
applied in radiation sources. Mielcarski, M. institute of Atomic 
Energy, Otwock-Swierk (Poland). 1989. 84p. (in Polish). Order 
Number DE91645692. Source: OSTI; NTIS (US Sales Only); INIS. 

An attempt of comprehensive treatment of problems connected 
with the production of sealed radiation sources is made. In the in- 
troductory part of this work the basic information and definitions 
are contained. The classification systems currently applied are dis- 
cussed. Attention was paid to the main fields of application. The 
methods of stabilization of radionuclides used for preparing radia- 
tion sources are discussed. The results of own investigations are 
presented, comprising the adsorption of some radionuclides on an- 
odic Al,O3 layers, stabilization in glazes and enamels, and the 
preparation of radioactive ceramics. In the adsorption investiga- 
tions, these problems were considered as predominant which could 
form the basis for technological solutions. The results obtained al- 
lowed to establish the most favourable conditions of performing the 
process of stabilization by the use of this technique. In the case of 
radioactive enamels, the effect of glass composition on the yield of 
ionization has been investigated. Lowering of the content of 
radioactive component with simultaneous preserving the useful ion- 
ization ability was considered as being important. The mechanism 
of the observed increase of ionization caused by some inactive 
glass components is discussed. As concerns radioactive ceramics, 
a simplified method for preparing the ceramic core of cesium-137 
sources is presented. This synthesis is based on the thermal trans- 
formation of moulded zeolite pellets into radioactive pollucite. 
Practical usefulness of different methods for the stabilization is dis- 
cussed with emphasis given to those elaborated and applied in 
Poland. 131 refs., 37 figs., 20 tabs. (author). 


30229 (INCT-2117/IChTJ) Electron beam system and dose 
distribution in the process vessel in a pilot plant for flue 
gases treatment. Chmielewski, A.G.; Zimek, Z.; Panta, P.P. Insti- 
tute of Nuclear Chemistry and Technology, Warsaw (Poland). 1991. 


ERA Vol. 16, No. 14 111 





07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0702 Radiation Sources 


35p. Contract IAEA 5513/RI/RB. Order Number DE91645715. 
Source: OSTI: NTIS (US Sales Only): INIS. 

The high power low energy accelerators used for SO2 and NOx 
removal of flue gases in industrial facilities and principles of their 
selection are characterized. The basic properties, construction and 
operation of the ELV 3A transformer accelerator are described. The 
two ELV 3A accelerators were installed in pilot plant located in 
Power Station Kaweczyn in Warsaw. The results and methods of 
accelerators acceptance test are included. The arrangament of ac- 
celerators units at an accelerators building and process vessel 
construction with two windows for independent electron streams 
are given. The concise review of dosimetric methods suitable for 
gas phase is presented. The results of simulation experiments and 
real one of spatial dose distribution inside process vessel are in- 
cluded. 15 refs., 10 figs., 8 tabs. (author). 


30230 (INIS-BR-2702, pp. 339) Development of nuclear 
microfilters using the technique of fission track register. Ya- 
mazaki, I.M. (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN). Sao Paulo, SP (Brazil)); Geraldo, L.P. Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (In Portuguese). 
(CONF-9009301-: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FILTERS/fission tracks; FIS- 
SION TRACKS/‘filters: FISSION TRACKS/uses; FILTERS; USES; 
POLYMERS 


30231 (INIS-mf—12904, pp. 280-291) A radiotracer method 
for the testing of seals. Joks, Z. (Statni Vyzkumny Ustav Materi- 
alu, Prague (Czechosiovakia)); Krejci, M. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. Oct 1990. 399p. (In Czech). (CONF-9010392-: 2. inter- 
national conference on nondestructive testing ‘90, Ostrava 
(Czechoslovakia), 9-11 Oct 1990). In Nondestructive testing '90. 
Order Number DE91641273. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A method is proposed for the testing of sealing materials. It is 
based on the labelling of oil with a radioisotope, and determination 
of oil leaks by radioactivity measurement with liquid scintillators. 
The test facility developed for this by the State Research Institute 
of Materials is described. Leak measurements are feasible on vari- 
ous seals over a span of at least four orders of magnitude, the 
sensitivity being 10-5 g of oil. (author). 5 figs., 3 refs. 


30232 (INIS-mf—12911, pp. 76-79) A review of applications 
of radiolysis in the adsorbed state. Dickson, L.W. (Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Singh, A. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428—: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The literature addressing potential industrial applications of com- 
bined adsorptiorirradiation processing is reviewed. The major 
advantage of this technique is the reduction of the radiation dose 
required to achieve a particular effect. Previously investigated 
applications include wastewaster treatment, decomposition of chlo- 
rinated phenols in aqueous solution, regeneration of activated 
carbon adsorbents and acid gas emission control. Applications 
meriting future investigation include drinking water treatment, treat- 
ment of leachate from chemical waste disposal sites, removal of 
sulphur compounds from hydrocarbon process streams and chemi- 
cal synthesis. 


30233 (LA-12146-C) International workshop on cold neu- 
tron sources. Russell, GJ. (Los Alamos National Lab., NM 
(United States)); West, C.D. (comps.). Los Alamos National Lab., 
NM (United States); Oak Ridge National Lab., TN (United States). 
Aug 1991. 666p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36 ;AC05-840R21400. 
(CONF-9003100—: International workshop on cold neutron sources, 
Los Alamos, NM (United States), 5-8 Mar 1990). Order Number 
DE91017559. Source: OSTI; NTIS; INIS; GPO Dep. 
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The first meeting devoted to cold neutron sources was held at 
the Los Alamos National Laboratory on March 5-8, 1990. Cospon- 
sored by Los Alamos and Oak Ridge National Laboratories, the 
meeting was organized as an International Workshop on Cold 
Neutron Sources and brought together experts in the field of cold- 
neutron-source design for reactors and spallation sources. 
Eighty-four people from seven countries attended. Because the 
meeting was the first of its kind in over forty years, much time was 
spent acquainting participants with past and planned activities at 
reactor and spallation facilities worldwide. As a result, the meeting 
had more of a conference flavor than one of a workshop. The gen- 
eral topics covered at the workshop included: Criteria for cold 
source design; neutronic predictions and performance; energy 
deposition and removal; engineering design, fabrication, and oper- 
ation; material properties; radiation damage; instrumentation; 
safety; existing cold sources; and future cold sources. 


30234 Apparatus and method for improving radiation coher- 
ence and reducing beam emittance. Csonka, P.L. To US Dept. 
of Energy. 20 Oct 1988. USA Patent patent application 7-260,347. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-85ER13309. Order Number DE91017138. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a method and apparatus for 
increasing the coherence and reducing the emittance of a beam- 
shaped pulse which operates by splitting the pulse into multiple 
sub-beams, delaying the propagation of the various sub-beams by 
varying amounts, and then recombining the sub-beams by means 
of a rotating optical element to form a pulse of longer duration with 
improved transverse coherence. 16 figs. 


30235 (UCRL-JC—107382) Laser produced plasma soft x- 
ray generation. Cerjan, C.; Rosen, M.D. Lawrence Livermore 
National Lab., CA (United States). 20 May 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9104203-5:  Soft-x-ray projection lithography 
topical meeting, Monterey, CA (United States), 10-12 Apr 1991). 
Order Number DE91016925. Source: OSTI; NTIS; INIS; GPO Dep. 

The efficiency of soft x-ray production from laser-irradiated plas- 
mas is simulated for two different spectral regions. These two 
regions, 14A + 15% and 130A + 1%, were chosen for proximity 
mask or point-projection technological applications. Relatively large 
conversion efficiencies were obtained from irradiation of a stainless 
steel target using the conditions suggested by recent Hampshire 
Instruments’ experiments for proximity masking. Pulse-width and 
laser frequency parameter studies were performed for 
point-projection applications which suggest that the conversion ap- 
plications which suggest that the conversion efficiency is sensitive 
to pulse-width but not to laser frequency. One of the critical com- 
ponents of any x-ray lithographic scheme is of course the x-ray 
laser source. There are two primary contenders for a reliable, effi- 
cient source currently: synchrotron radiation and spectral emission 
from laser produced plasma. The dominant issue for laser-plasma 
emission is the conversion efficiency — output in the intended oper- 
ating spectral region relative the required incident laser energy. 
Simulations are described in the following for both high and low 
energy spectral regions which have been suggested by either the 
proximity masking or point-projection technology. 
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Refer also to citation(s) 30717 


30236 (UCRL-JC—107583) Infrastructure for thulium-170 
isotope power systems for autonomous underwater vehicle 
fleets. Walter, C.E. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9109242— 
HK 7. international symposium on unmanned ~ untethered 
submersible technology, Durham, NH (United States), 23-25 Sep 
1991). Order Number DE91017464. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The radioisotope thulium-170 is a safe and environmentally be- 
nign heat source for providing the high endurance and energy 





densities needed by advanced power systems for autonomous un- 
derwater vehicles (AUV). Thulium Isotope Power (TIP) systems 
have an endurance of ~3000 h. and gravimetric and volumetric en- 
ergy densities of 3 x 104 Wh/kg and 3 x 10° Wh/m°, respectively. 
These energy densities are more than 200 times higher than those 
currently provided by Ag-Zn battery technology. In order to capital- 
ize on these performance levels with about one hundred AUVs in 
continuous use, it will be necessary to establish an infrastructure 
for isotope production and heat-source refurbishment. The infra- 
structure cost is not trivial, and studies are needed to determine its 
optimum configuration. The major component of the projected infra- 
structure is the nuclear reactor used to produce Tm- 170 by 
neutron absorption in Tm-169. The reactor design should ideally be 
optimized for TM-170 production. Using the byproduct “waste” heat 
beneficially would help defray the cost of isotope production. How- 
ever, generating electric power with the reactor would compromise 
both the cost of electricity and the isotope production capacity. A 
coastal location for the reactor would be most convenient from 
end-use considerations, and the “waste” heat could be used to de- 
salinate seawater in water-thirsty states. 13 refs., 6 figs., 2 tabs. 


0704 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 32043 


30237 (INIS-mf—12911, pp. 183-186) The role of R and D in 
tacilitating industrial use of radiation processing. Iverson, S.L. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment). Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428—: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Radiation Applications Research Branch was formed by AECL to 
develop and help industry apply new applications of ionizing 
radiation. The current major industrial uses of such radiation, steril- 
ization of medical disposables and crosslinking, grafting and 
polymerization, were developed primarily by, or in close coopera- 
tion with, industrial users. Major opportunities exist today to 
broaden the range of products pasteurized or sterilized by radiation 
and to extend crosslinking and polymerization into bulk materials 
and large components. Collaboration between experts in user in- 
dustries and radiation scientists is proposed as a cost and time 
effective method of exploiting these opportunities. 


0705 Health and Safety 
Refer also to citation(s) 30608, 32658 
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Refer also to citation(s) 32454 


30238 (CONF-9106271—1) Short rotation woody crops for 
US energy production: The potential for reducing national car- 
bon dioxide emissions. Graham, R.L. Oak Ridge National Lab., 
TN (United States). [1991]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. From 
National Council of the Paper Industry for Air and Stream Improve- 
ment southern regional meeting; Charleston, SC (United States); 
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18-20 Jun 1991. Order Number DE91017861. Source: 
NTIS; GPO Dep. 

There are three strategies for using trees to reduce carbon 
dioxide (CO2) buildup in the atmosphere. First, new forest (or plan- 
tations) can be created and existing forest (or plantations) 
managed to remove COz from the atmosphere and store it as fixed 
carbon. Second, trees can be strategically planted in urban areas 
to provide shade and to cool the air thereby reducing energy con- 
sumption for air-conditioning and, consequently, fossil fuel 
emissions of CO2. Third, wood can be used as an energy feed- 
stock to displace fossil fuels. Because the carbon released to the 
atmosphere when biomass energy feedstock is used originated 
from the atmosphere, the net carbon emission from using biomass- 
derived energy is presumably low if the used biomass is constantly 
being replaced with an equal amount of new biomass. This last 
caveat is quite important, because using biomass for fuel without 
accompanying regrowth represents a significant net CO2 emission 
to the atmosphere. The first strategy, increasing the amount of car- 
bon stored in trees or wood, is a midterm solution as limits exist on 
the area of land that could be dedicated to forests and on the car- 
bon density (tons carbon stored per acre) of that forest. The 
second and third strategies are long-term solutions because the 
annual carbon savings from reducing fossil fuel consumption can 
be maintained indefinitely. 1 ref., 3 tabs. 


OSTI: 


30239 (NISK-R-9/90) A model for analyses of treatment 
strategies tor a forest applying standvice simulations and 
linear programming. Hoen, H.F. (inst. for Skogfag, Norges Land- 
brukshoegskole, Aas (NO)); Eid, T. Norsk Inst. for Skogforskning, 
Aas (Norway). 1990. 35p. (in Norwegian). Order Number 
DE91527123. Source: OSTI; NTIS (US Sales Only). 

This report describes a model for economic and biologcial analy- 
sis of long term investment and felling strategies for a forest. The 
model might also be used in applied long term forest planning. The 
model utilizes a combination of simulations and linear program- 
ming. The stand simulator projects the future development of a 
stand, i.e. diameter-, height-, volume-, and value increment over 
time. The user is not bound to follow a certain thinning program by 
certain rotation ages, i.e. many different treatment schedules in- 
cluding different thinning programs and rotations ages can be 
calculated. The calculations are done in steps of 5- or 10-year peri- 
ods. The simulation of stand development is done for a specified 
number of periods, decided by the user and depending on how far 
into the future it is disirable to do the predictions. The simulations 
are monitored from a data file where the treatments during the 
young growth phase, and treatments like thinning and final fellings 
are defined. Certain criteria deciding when the different treatments 
are allowed, are also defined here. These criteria are based on the 
condition of the forest: age, number of trees, height, site class etc. 
22 refs., 3 figs., 5 tabs. 


30240 (STEV-TB-91-25) The eftect of increased biomass 
harvesting on the long-term productivity of forest soils. Lund- 
kvist, H. (Swedish Univ. of Agricultural Sciences, Uppsala (SE). 
Dept. of Ecology and Environmental Research); Olsson, B.; 
Bengtsson, J.; Rolff, C.; Aagren, G. Statens Energiverk, Stockholm 
(Sweden). Mar 1991. 74p. (in Swedish). Project STEV-146-313. 
Order Number DE91527178. Source: OSTI; NTIS (US Sales Only). 

This progress report summarizes a three-year period of research 
concerning the influence on the productivity of forest soils from an 
increased utilization of biomass - whole tree harvesting. Fields 
tests have been made to measure the change in soil chemistry, to 
elucidate the problem concerning nutrients and minerals in the soil. 
(UW) (41 refs., 52 figs., 10 tabs.). 


30241 (SV-UB-91-18) Forest fuel quantities. Andersson, 
Birger. Swedish State Power Board, Vaellingby (Sweden). 25 Feb 
1991. 41p. (In Swedish). Order Number DE91527237. Source: 
OSTI; NTIS (US Sales Only). 

The potential supply of forest fuels in Sweden in the period 
2010-2020 is 50-60 TWh per year. Bark and other by-products 
from the forest industry amount to 16-18 TWh. Logging residues 
and separately cut fuel-wood contribute with 34-42 TWh. In recent 
years about 31 TWh of forest fuels have been used annually. That 
is, nearly half the potential is still to be made use of. Logging 
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residues in particular may provide for a much larger part of Swe- 
den's energy supply. The possible annual supply of logging 
residues amounts to 14 million cubic metres. corresponding to 29 
TWh if assumed that one cubic metres holds 2.1 MWh of energy. 
At a fuel price of 150 SEK (26 USD) per MWh it is also, according 
to different calculations. economically profitable to make use of all 
or almost all residues. At lower fuel prices the opinions differ con- 
siderably to what share of the residues that can bear its expenses. 
The report gives a survey of the studies made in the last few years 
concerning future supply of forest fuels in Sweden. (au). 


0908 Production 


30242 (CONF-900512—Absts., pp. 1, Paper 55) Characteriza- 
tion of a photosynthetic shear-resistant Glycine max cell line. 
Castillon, J. (Texas A and M Univ., College Station (USA)); Cole- 
man, V.N.; Kong, F.; Piriyapan, V.; Treat, W.J.; Engler, C.R.; 
Soltes, E.J. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States): 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Two cell lines of photosynthetic suspension cultures of Glycine 
max were established under conditions which allowed one of the 
cell lines to adapt to higher shear, making it more suitable for 
growth in a stirred tank reactor or generally in any reactor under 
higher treasfer rates. Increases in biomass, cell aggregate size 
distributions, and chlorophyll levels of the two cell lines were mea- 
sured and compared, as well as the polysaccharide composition of 
cell wall materials. High shear conditions produce smaller cell 
aggregates. The higher shear cell wall material shows a lower cel- 
lulose content with an equivalent increase in hemicellulose content, 
and increases in galactose and xylose at the expense of mannose 
and glucose was shown in the analysis of cell wall composition af- 
ter hydrolysis. Various interpretations of the data will be offered in 
the light of progress in developing functional photosynthetic plant 
cell suspensions. 


30243 (CONF-900512-—Absts., pp. 1, Paper 74) Dual inocula- 
tion with VA mycorrhiza and Rhizobium is beneficial to 
Leucaena growth. Gupta, R.P. (Punjab Agricultural Univ., Ludhi- 
ana (India)); Punj, V. Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 

Research work was undertaken to study the effect of dual inocu- 
lation of VA mycorrhiza and Rhizobium on growth of Leucaena 
leucocephala, a well-known fuel tree. The application of Rhizobium 
showed a significant increase in all the symbiotic parameters which 
resulted in 5% and 42% increases in plant height and plant dry 
weight accumulation of Leucaena. Similarly, the application of myc- 
orrhiza increased the uptake of nitrogen and phosphorus, which in 
turn enhanced pliant height and plant dry weight by 32% and 55%, 
respectively. Dual inoculation of mycorrhiza and Rhizobium inter- 
acted positively to enhance nitrogen fixation and plant growth. Due 
to the difficulties in raising mycorrhizal inoculum, it is now generally 
accepted that mycorrhizal inoculation has more practical utility in 
transplanted crops. Since Leucaena leucocephala is a transplanted 
crop, dual inoculation with VAM and Rhizobium can be exploited by 
the grower as a regular cultivation practice. 


30244 


(CONF-900512—Absts., pp. 1, Paper 75) The effects 
of nutrients and temperature on biomass, growth, lipid pro- 
duction, and fatty acid composition of Cyclotella cryptica. 
Sriharan, S. (Selma Univ., AL (USA)); Bagga, D.; Nawaz, M. Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 


for fuels and chemicals: Program and abstracts. 
Number DE91000602. Source: OSTI. 

Batch cultures of Cyclotella cryptica were grown at two different 
nutrient (nitroger/silica) levels and at two different temperatures 
(20 and 30C). Biomass and cellular yields decreased with de- 
creased levels of both the nutrients (nitrogen and silica) at 20 and 
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30C; whereas lipids (total, neutral, and polar) increased at these 
two temperatures. Changes in fatty acid composition were noted; 
the diatoms produced increased amounts of fatty acids C 16:0, C 
16:1, C 18:0, and C 22:0 when grown in low levels of nitrogen. 
Similar observations were made when the diatoms were grown in 
silica deficient medium. The influence of nutrient stress and tem- 
perature is discussed. 


30245 (CONF-900512—Absts., pp. 1, Paper 79) Use of 
cyanobacterial diazotrophic technology in rice agriculture. Ti- 
wari, D.N. (Banaras Hindu Univ., Varanasi (India)): Kumar, A.; 
Mishra, A.K. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The positive effect of diazotrophic rice cyanobacteria on the 
growth and yield of rice in the tropics has led to the development 
of small-scale biotechnology, involving inoculum of paddy soils with 
appropriate cyanobacterial strains as biofertilizers. Since the rice 
cyanobacteria are extremely sensitive to commonly used rice herbi- 
cides such as machete. basalin, propalin,and to some extent 2,4-D, 
a successful biotechnology involving cyanobacteria would require 
them to have the additional properties of resistance to various toxic 
herbicides. In this respect, several cyanobacteria, native to rice 
fields, were selected by growth in the presence of field doses of 
herbicides, either individually or collectively; and they were then 
grown under laboratory conditions. These isolates represented 
mainly unicellular cyanobacteria (e.g., Gloeocapsa, Aphanothece, 
Chroococcum) and a few non-heterocystous cyanobacteria. No het- 
erocystous forms could be selected for isolation. Results obtained 
on the nitrogen fixation potential, photosynthetic oxygen evolution, 
and diazotrophic growth of these isolates showed that Gloeocapsa 
is capable of nitrogen fixation in the presence of machete and 
basalin, while Aphanothece could fix nitrogen in the presence of 
diuron and propalin. similarly, growing cultures of Gloeocapsa ex- 
hibited 100-fold resistance to both basalin and machete, while 
Aphanothece showed 20 to 25-fold resistance to diuron and 
propalin, compared to that of heterocystous forms. Further attempts 
are being made to create a defect in an ammonia assimilating en- 
zyme system (GS activities) in the herbicide-resistant strains, in 
order to make them doubly advantageous for rice field application. 


30246 (CONF-900512—Absts., pp. 1, Paper 89) The effect of 
pH and gas composition on the bubble fractionation of pro- 
teins. DeSouza, A.H.G. (Vanderbilt Univ., Nashville, TN (USA)); 
Effler, W.T. Jr.; Tanner, R.D. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and abstracts. 141p. Order Number DE91000602. Source: 
OSTI. 

Studies were conducted to establish the effect of the variation of 
environmental factors on the separation occurring in protein sys- 
tems due to bubble fractionation in a tall bioreactor. The measure 
of separation was selected to be the separation ratio. This is 
defined to be the ratio of eithe rthe top- or the middle-position con- 
centration in the vessel to the bottom concentration of the vessel. 
Invertase and a-amylase were the two model enzymes considered. 
It was observed that under certain conditions, i.e., a combination of 
the nature of the sparging gas and the medium pH, varying degrees 
of protein separation were achieved. The pH of the system dramat- 
ically influenced the separation. It is assumed that the system is at, 
or near, its isoelectric pont at the pH where the separation has its 
greatest value. Thus, the pl of crude a-amylase is ~8 while the pi 
for crude invertase is ~5, since these are the pH values at which 
the respective enzyme systems exhibited their greatest separa- 
tions. Further, it was observed that systems sparged with CO. 
exhibited higher separation than systems sparged with air. In fact, 
in the case of invertase, almost threefold greater separation was 
observed at the top port when the solution was sparged with CO>. 


30247 (CONF-900512—Absts., pp. 1, Paper 99) A simple, 
structured model for the growth of wild carrot cells. Frazier, 
G.C. (Univ. of Tennessee, Knoxville (USA)); Dougall, D.K. Oak 





Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States): 7-11 May 1990. In Twelfth symposium on biotechnology 
for fuels and chemicals: Program and abstracts. 141p. Order 
Number DE91000602. Source: OSTI. 

Simple models for product formation by plant cells require knowl- 
edge of the growth and/or growth rate. The growth curve during 
batch cell suspension culture is relatively complex, with the expo- 
nential phase frequently preceded by an appreciable lag, and 
followed by an idiophase, during which growth may be by cell en- 
largement rather than by division, if growth is limited by phosphate 
or nitrogen source. An unstructured model which accounts for 
these important features of the growth curve is unknown. The au- 
thors have therefore undertaken the development of a simple, 
Structured model in an effort to describe the cell growth process. 
Such a model should adequately account for the uptake of the ma- 
jor nutrients as well as the cell growth. In the case of these 
experiments on wild carrot cells grown on ammonium as sole nitro- 
gen source and buffered by succinate, the nutrients accounted for 
are sugars (sucrose or selected mixtures of glucose and fructose), 
ammonium, phosphate, and the succinate. Their approach to the 
model development is to lump the amino acids, the NMPs, the 
NDPs, and the NTPs, each into groups, and to write a single ki- 
netic model for each group and for the production of RNA and 
protein. This approach accounts for the gross behavior of the ma- 
jor ammonium and phosphate derivatives and yields a form which 
can account for the growth lag they observe with wild carrot cells. 
There are, however, major questions remaining, including that of 
the mechanism by which NTP production is regulated and that of 
the details of the mechanism of phosphate uptake. 


30248 (LUNBDS-NBME-91-1002) Effects of forest fertiliza- 
tion on soil microorganisms. Arnebrandt, K. Lund Univ. 
(Sweden). Dept. of Ecology. 24 May 1991. 64p. Order Number 
DE91527157. Source: OSTI; NTIS (US Sales Only). 

The effects of forest fertilization on soil microorganisms were ex- 
amined using different methods. Clear effects were found. The 
microbial biomass, estimated using the substrate induced respira- 
tion rate (SIR) technique, or as ATP content was found to be 
reduced in fertilized forest soil compared to unfertilized. Measure- 
ments using the two different methods were very well correlated. 
The reduction of microbial biomass and activity contributed to an 
accumulation of organic carbon in the forest soil. Different fertilizer 
treatments all resulted in decrease in the microbial biomass and 
activity in forest soil. However, individual fertilizer regimes influ- 
enced the saprophytic microfungal population structure and the 
ectomycorrhizal intection potential in different ways. The total ecto- 
mycorrhizal infection level on baiting seedlings planted in 
NH,NO3-or urea-treated plots fertilized 13 years prior to our study 
was not influenced. Approximately 70 per cent of all root tips were 
ectomycorrhizal. In contrast, in a forest site continuously treated for 
15 years with a complete, balanced and low concentration fertilizer 
regime, the extomycorrhizal infection level on the baiting seedlings 
was reduced from 70 per cent to c:a. 55 per cent. The species 
composition of ectomycorrhizal fungi infecting the baiting seedlings 
was changed at both sites. Inter-plant translocation of nitrogen was 
demonstrated in microcosm systems containing Alnus glutinosa in- 
oculated with the N2-fixing actinomycete Frankia sp. and connected 
to a Pinus contorta plant by a common mycelial network formed by 
the ectomycorrhizal fungus Paxillus involutus. Between 5 and 15 
per cent of the total amount of '=N recovered in the systems after 
exposure to '=N2 was found in the pine seedlings. (143 refs.). 


30249 (NEI-DK-599) Information day on wood chip fuelling 
and its relation to forestry and agriculture. Theilby, F.; Evald, 
A.; Houmann Jacobsen, H. Skovteknisk Inst., Copenhagen (Den- 
mark). Jun 1988 38p. (In Danish). (CONF-880006—: Information 
day on wood chip fuelling and its relation to forestry and agricul- 
ture, Djursiand (Denmark), 1988). Order Number DE91525294. 
Source: OSTI; NTIS (US Sales Only). 

Description of the activities carried out during an information day 
on wood chips fuelling and its relation to forestry and agriculture. 
The publication contains informative material on wood chip chop- 
ping, felling, transportation and drying, bark beetles, working 
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conditions (including health hazards) wood fuels combustion the- 
ory, stoking and combustion systems, pricing aspects and dealers. 
in addition to the economical aspects of fuelling district heating 
plants with wood chips. (AB). 


30250 (NISK-R-11/90) Logging residues used for fuel. 
Groenlien, H.H.; Stenhammer, E. Norsk Inst. for Skogforskning, 
Aas (Norway). 1990. 42p. (in Norwegian). Order Number 
DE91527125. Source: OSTI; NTIS (US Sales Only). 

In Trysil, Norway a district heating plant was built in 1980, based 
on combustion of secondary products from the forest. A substantial 
part of the fuel requirement for this plant is presently supplied by 
bark from bark terminals along the Trysil river. However, if floating 
along this river is discontinued, equivalent amounts of fuel must be 
obtained from other sources. Logging residues might therefore be 
an interesting alternative. This formed part of the background for 
the project "Logging residues used for fuel”. The objective of the 
project was to establish the following: Calculate the cost of produc- 
tion and transportation of chips from logging residues after final 
felling; Register the amount of logging residues available, and in- 
vestigate the moisture content, quality and heating value of the 
chips; Estimate how the combination of chips from logging 
residues and back effects the combustion process in the heating 
plant. 9 refs., 14 figs., 14 tabs. 


30251 (SLU-MIKRO-R-49) Influence of litter quality and 
fertilization on microbial nitrogen transiormations in short- 
rotation forests. Slapokas, T. Swedish Univ. of Agriculture, 
Uppsala (Sweden). Dept. of Microbiology. 1991. 69p. Order Num- 
ber DE91527239. Source: OSTI; NTIS (US Sales Only). 

Microbial decomposition of different types of litters in short- 
rotation forests was studied using the litter-bag technique. The 
impact of earthworm activity on leaf decomposition was included in 
one study and fungal succession was recorded in certain willow 
leaf litters. Soil fertility affected leaf compositions, which in turn in- 
fluenced decomposition rates. Contents of macroelements, (esp. 
N), water-soluble and lingnified substances, and tannins (i.e. astrin- 
gency) were observed during decomposition. Directly after leaf-fall 
most litters lost 5-27 per cent of their dry weight, mainly trough 
leaching. Thereafter, the various litters converged regarding their 
contents of certain leaf constituents, e.g. water-soluble and lignified 
substances and potassium. Mineral-nutrient loss rates from litters 
were often positively related to initial nutrient contents; in fact, N 
was transported into N-poor litters. N-contents increased until net 
mineralization began. Decomposition and N-transformations in a 
low-humified peat were followed at a cultivated bog. Mean decom- 
position in a drained, rotovated, and limed control plot was 2.6 per 
cent yr—'. Rates in fertilized plots were not shown to be higher, 
even though their bulk density and degree of humification had in- 
creased. N-mineralization rates in planted plot increase over the 
years. Pools of ammonium- and nitrate-N were lowest during peri- 
ods of rapid plant growth. Nitrification occurred in both field and 
laboratory incubations of peat. In the top 10 cm of peat in plots re- 
ceiving fixed N only, immobilization in 7-year-old stands was 53 kg 
N ha-' yr—', whereas it was lower in liquid-N fertilized plots. Much 
of this fertilizer-N (ca. 1500 kg ha—' over 7 years) must have been 
immobilized in deeper peat layers or lost, partly through denitrifica- 
tion. One-year N-budgets are presented for alder stands with and 
without added fertilizer-N. (au). 


30252 (STEV-TB-91-6) Small-scale production of fuel 
chips - Harvesting methods, power requirement and working 
environment. Liss, J.E. (Swedish Univ. of Agricultural Sciences, 
Garpenberg (SE). Dept. of Operational Efficiency). Statens Ener- 
giverk, Stockholm (Sweden). May 1990. 39p. (in Swedish). Project 
STEV-146-320. Order Number DE91527191. Source: OSTI; NTIS 
(US Sales Only). 

Fuel chips can be produced with large-scale or small-scale meth- 
ods. Small-scale methods are primarily meant for producing chips 
for heating the houses of the farmer or forest owner. The equip- 
ment used are small chippers which are fed manually and have a 
farm tractor as power source. This paper summarizes three studies 
with the objective to describe some small-scale chipping methods 
regarding productivity, power requirement and work environment. 
Conventional time studies were carried out as well as more con- 
trolled experiments. The productivity was about 2 m°l (loose cubic 
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metre) chips per effective work hour. There is a strong relationship 
between productivity and tree diameter (DBH) for wood taken from 
precommercial thinnings and from stands of harwood thickets. In 
thinnings, the highest productivity was achieved in an integrated 
harvest of wood fuels and industrial wood, according to the so 
called tree-method. The studies indicated a relationship between 
the power requirement and the diameter of the tree. To handle a 
maximum wood diameter of 20 cm a power of 60-70 kW is re- 
quired, while a log of half the diameter (10 cm) only required about 
20 kW. Other factors that were found to be important for the power 
requirement were the moisture content of the wood, the air temper- 
ature at the time of chipping (if below freezing) and the rotating 
speed of the chipper. Furthermore, the studies show that working 
with a chipper is a pronounced labour of arms, and that the oxygen 
consuption - litre O2/tonne chips - decreases with higher piece- 
weight. It also shows that the work load was lower when some sort 
of hand tools (hooks or tongs) were used when handling heavy 
loads or if piles were low. Accident risks and noise levels have 
also been studied. (au). 


30253 (STEV-TB—91-24) Truck mounted chipper - a system 
suitable also for small felling objects. Johansson, J. (Swedish 
Univ. of Agricultural Sciences, Garpenberg (SE). Dept. of Opera- 
tional Efficiency). Statens Energiverk, Stockholm (Sweden). 1989. 
12p. (In Swedish). Project STEV-146-342. Order Number 
DE91527177. Source: OSTI; NTIS (US Sales Only). 

The system for production of fuel chips, developed by Fast- 
braensle AB in Uppsala, shows many advantages compared to the 
conventional systems where the main hauling is done with the 
chips in containers. One big advantage is that the availability to 
small objects increases considerably. The cost to produce and 
transport fuel chips to customer mainly depends on the following 
factors: * type of raw material (residues from final felling area or 
thinnings), ~ method for collecting and chipping the raw material, * 
chipping process, * main hauling. The total cost is highest for chips 
from thinnings and similar objects, 80-89 SEK m® chipped volume 
for the systems compared. This is strongly depending on the felling 
cost in thinnings. The mechanized thinning is most costly, 28 SEK 
per m® chipped. The cost for off-road extraction is, to a big extent, 
depending on the transport distance. At long distances the cost in- 
creases heavily. When increasing the load capacity 35-60 per cent 
by compression, the extraction productivity increases 2-13 per cent 
at transport distances 200-600 m for off-road extraction. According 
to Fastbraensle AB productivity increases 15-30 per cent with their 
equipment and at the same conditions. The cost for chipping is on 
the same level for all systems compared. The cost for main hauling 
is, however, about 4 SEK per m® chipped volume more costly when 
using containers. The total economy when using a system where 
the chipper is mounted on the truck (for main hauling) is, however, 
as good as other systems compared. (au) (9 refs., 5 figs.). 


30254 (SV-UB-91-17) Utilization of tree sections and resid- 
uals for tuelwood. Systems, machinery, methods and costs. 
Brunberg, B. Swedish State Power Board, Vaellingby (Sweden). 25 
Feb 1991. 56p. (in Swedish). Order Number DE91527236. Source: 
OSTI; NTIS (US Sales Only). 

A wide variety of large-scale logging systems are used to harvest 
fuelwood in Sweden, due to the widely differing conditions in differ- 
ent parts of the country. Most of the fuelwood is extracted in the 
form of tree sections from thinnings or as tree residuals following 
final felling. Tree-section methods are dominant in the north, with 
extraction in the form of tree residuals being the principal method 
used in the south. The average cost for harvesting tree sections 
during the 1989/90 season was $ 14-23 per m® of biomass, 30-35 
per cent of which was made up of tops, branches and needles. 
The total cost of this proportion of the fuelwood is estimated at $ 
18-20 per MWh (free to boiler). This figure assumes that the fuel- 
wood fraction is separated out by bunch-limbing at the pulpmill 
where the fuel is burnt. The amount paid to contractors removing 
tree residuals after final felling during the same season averaged $ 
8-9 per m® (loose volume). This made a total cost for fuelwood 
delivered to the user of about $ 17-20 per MWh. Considerable sav- 
ings could be made in the utilization of tree residuals. To start with, 
there could be much closer cooperation between the logging orga- 
nization and the contractor removing the fuelwood fraction. If so, 
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the logging work could be adapted to with this in mind, resulting in 
greater utilization of the biomass and also productivity increases of 
at least 20 or 30 per cent. Even after allowing for increased log- 
ging costs, the total fuelwood cost can be reduced by 5-10 per 
cent, depending on the harvesting method used. Secondly, it 
should also be possible to increase the quality of the fuelwood - 
i.e. with a higher dry matter content and a reduction in contami- 
nants. Further savings of at least 3-5 per cent can be made if the 
contractor makes better use of the available capacity. If unpro- 
cessed tree residuals are delivered to the user, savings can be 
made through rationalization of both haulage and conversion. (au). 


30255 (SV-UB-91-21) New logging techniques for lower 
forest fuel cost. Joergenson, K.G. (Teknikgruppen AB (SE)). 
Swedish State Power Board, Vaellingby (Sweden). 6 Mar 1991. 
67p. (In Swedish). Order Number DE91527238. Source: OSTI; 
NTIS (US Sales Only). 

The study describes three logging systems, all of which are 
based on integrated felling and transport of trees with a feller- 
forwarder, a type of machine used in North America but not in 
Sweden. The separation into industrial roundwood and forest fuel 
is done at a landing using a machine which delimbs and bucks the 
logs, and chips the branches. One alternative is to produce bundles 
of branches instead of chips, the bundles being easier to store and 
transport. A third alternative is to use a delimbing machine which 
prepares stems and unprocessed trees residues. The fourth sys- 
tem is a mobile harvester which fells, delimbs and bucks the trees, 
as well as bundles the branches. The machine has equipment for 
separating the tree’s needles and small branches before the 
bundling is done. The purpose it to reduce removal of the nutrients 
in needles and small branches. Modern systems of logging and 
collecting forest fuel are used as references. The fuel is obtained 
using a forwarder to take it to a landing where the chipping is 
done. Calculations for typical stands demonstrate that the logging 
system for industrial roundwood when using the new techniques is 
more than 20 SEK/m® solid wood lower than conventional tech- 
niques. The cost of obtaining the fuel is also lower in all new 
systems in comparison with the reference. In the system which 
simultaneously produced chips and bundles of residues while de- 
limbing the logs, the fuel costs 50-80 SEK/m® solid wood (25-40 
SEK/MWh) at road side in comparison with the 160 SEK/m* solid 
wood (80 SEK/MWh) of the reference system. If the new logging 
system giving major reductions in fuel costs is to become a reality, 
it will be necessary to develop multi-tree circular saw felling heads, 
more rational delimbing according to the stroke delimbing principle, 
as well as forwarders with semitrailers and bundlers. (au). 


30256 (TTKK-LT-64) Influence of screen plate construction 
on boundary layer. Peltonen, K. Tampere Univ. of Technology 
(Finland). Thermal Engineering. 1989. 63p. (in Finnish). Order 
Number DE91527114. Source: OSTI; NTIS (US Sales Only). 

The aim of this research is to increase the understanding of a 
sorting phenomenon in a screen plate used widely in pulp and 
paper industry. The velocity and turbulence fields of water are de- 
termined experimentally and numerically for three different types of 
screen plates with an open slot area equal to 9 percent. It was ob- 
served by comparing calculations and Laser Doppler anemometer 
measurements that correct wall functions are very essential in the 
numerical modelling, if the construction of a screen plate is such 
that pressure gradients or indined surfaces exist. 
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Refer also to citation(s) 29601, 30242, 30320, 31244, 31266, 
31324, 32588, 32594, 32595, 32598, 32660, 32661, 32663, 32664, 
32665, 32667, 32672 


30257 (CONF-900512—Absts., pp. 1, Paper 3) The effect of 
carbonization heating rate on charcoal and activated carbon 
yields. Martin, C.E. (Tennessee Technological Univ., Cookeville 
(USA)); Purdy, K.R.; Kerr, C.P.; Dubayeh, S.; Garr, T.A. Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 





for fuels and chemicals: Program and abstracts. 
Number DE91000602. Source: OSTI. 

Simulation of the conversion of hardwood chips to activated car- 
bon in a char-recirculation, fixed-bed reactor requires a prediction 
of the effect of the carbonization heating rate on the charcoal and 
activated carbon yields. The pyrolysis of white oak chips was stud- 
ied with an electrically heated batch reactor. Heating rates were 
varied from 1 to 10C per minute for maximum carbonization tem- 
peratures of 490 and 650C. Solid, liquid. and gaseous pyrolysis 
product yields were measured. Gas composition was determined 
with gas chromatography. Liquids were separated into light oil 
heavy oil, and water. The fixed-carbon-, volatile-matter-, and ash 
contents of the charcoal were determined. Each of the charcoal 
products was subsequently gasified with water vapor to produce 
activated carbon with various levels of activity. Significant effects of 
heating rate on pyrolysis product yields were found. However, ex- 
cept for very low rates, the yield of active carbon is essentially 
independent of heating rate. 


141p. Order 


30258 (CONF-900512—Absts.. pp. 1, Paper 4) Avoiding 
digester imbalance through real-time feedback control of dilu- 
tion rate. Pullammanappallil, P. (Univ. of Florida, Gainesville 
(USA)); Harmon, J.; Chynoweth, D.P.: Lyberatos. G.; Svoronos 
S.A. Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OST| 

Imbalance in anaerobic digesters is generally attributed to over- 
loading or feed inhibitors. A method is presented that relies on the 
on-line measurement of methane production rate to automatically 
adjust the dilution rate to avoid digester imbalance. An on-line 
identified model is used to detect whether or not the digester is be- 
ing overfed due to unknown causes. The control algorithm uses 
this information to select among two possible modes of operation. 
If the digester is not being overted, the dilution rate is adjusted so 
that, the reactor yield (volumetric ratio of methane produced to 
substrate fed) is constant (Mode 1). If methane production rate 
drops due to inhibition or changes in environmental conditions, the 
control system responds by reducing the substrate feeding rate, 
thus stabilizing the digester. Experimental results support this 
claim. If an overfeeding condition is detected, the digester is auto- 
matically switched to Mode 2, in which the dilution rate is adjusted 
so as to maintain the methane production rate at its value preced- 
ing the onset of overfeeding. The reactor yield is continually 
monitored and, when it drops to near the normal value, operation 
is switched back to Mode 1. 


30259 (CONF-900512—Absts., pp. 1, Paper 5) Methane pro- 
duction from beet pulp. Ghanem, K.M. (Alexandria Univ. (Egypt)); 
El-Refai, A.H.; El-Gazaerly, M.A. Oak Ridge National Lab., TN 
(United States). [1990]. From 12. symposium on biotechnoiogy fu- 
els and chemicals; Gatlinburg, TN (United States); 7-11 May 1990. 
In Twelfth symposium on biotechnology for fuels and chemicals: 
Program and abstracts. 1141p. Order Number DE91000602. 
Source: OSTI. 

The application of untreated or alkali treated beet pulp (BP), a 
waste product of the sugar industry in Egypt, to methane produc- 
tion was examined. The daily methane yields varied in a stochastic 
manner. The yield values fluctuated throughout the experiment af- 
ter an initial increase which occurred in the first 10 to 15 d. The 
average composition of the gas produced was from 42 to 72% 
methane and from 58 to 28% COz for the alkali-treated BP. On the 
other hand, it was inferior for the untreated BP, since the average 
gas composition varied from 30 to 56% methane and from 70 to 
44% CO>2. The volatile fatty acid profiles were also variable and 
were not as stochastic as the methane yields. 


30260 (CONF-900512—Absts., pp. 1, Paper 6) Effect of tem- 
perature on the glucose yield kinetics and HF-adsorption/ 
desorption profiles of the solvolysis of a single lignocellulose 
wafer in anhydrous hydrogen fluoride (HF) vapor. Rorrer, G.L. 
(Oregon State Univ., Corvallis (USA)); Hawley, M.C.; Lamport, D. 
Oak Ridge National Lab., TN (United States). [1990]. From 12. 
symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
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(United States): 7-11 May 1990. In Twelfth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p 
Order Number DE91000602. Source: OST! 

This investigation studied the effect of temperature on solvolysis 
of a single lignocellulose wafer by a 100% HF vapor stream under 
carefully controlled laboratory conditions. Anhydrous hydrogen 
fluoride vapor at ambient conditions readily absorbed onto lignocel- 
lulose and solvolytically cleaved the cellulose fraction to solid 
glucosy! fluoride, which, upon posthydrolysis, produced a glucose 
yield of 94% of theoretical. A reactor equipped with a resealable 
sampling probe generated single HF-reacted lignocellulose wafers 
(0.4 mm x 1.0 cmyside) as a function of reaction time (0 to 12 
min). HF vapor flow rate. and HF vapor temperature of 30 to 80C. 
Water-soluble products from the HF-reacted lignocellulose wafers 
were analyzed both before posthydrolysis (reversion oligomers) 
and after posthydrolysis (free sugars) by HPLC. The physical ad- 
sorption and desorption of HF vapor onto a single lignoceliulose 
chip was also measured over the same process conditions by a 
novel microbalance reactor. Adsorption of HF vapor onto the ligno- 
cellulosic matrix was necessary for cellulose solvolysis. The HF 
loading (g HF adsorbed/g lignocellulose) decreased with increasing 
temperature (1.5 g HF/g lignocellulose at 30C, versus 0.4 g HF/g 
lignocellulose at 60C). whereas the intrinsic reaction rate constant 
for cellulose solvolysis increased with increasing temperature. This 
coupling caused the glucose yield vs time curve (after posthydroly- 
sis) to decrease with increasing temperature (3 min to complete 
conversion at 30C versus 6 min to complete conversion at 60C). 
Adsorbed HF was also the limiting reagent for cellulose solvolysis; 
the minimum HF loading was 0.4 g HF/g lignocellulose. The extent 
of glucosyl fluoride repolymerization, as evidenced by HPLC 
oligosaccharide profiling, increased dramatically with increasing 
temperature, probably due to the combined effects of lowered HF 
loading and higher temperature. 


30261 (CONF-900512—Absts., pp. 1, Paper 7) The ammonia 
treeze explosion (AFEX) process: A practical lignocellulose 
pretreatment. Holtzapple, M.T. (Texas A and M Univ., College 
Station (USA)); Jun, J.H.; Dale, B.E. Oak Ridge National Lab., TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals: Gatlinburg, TN (United States); 7-11 May 1990. 
In Twelfth symposium on biotechnology for fuels and chemicals: 
Program and abstracts. 1141p. Order Number DE91000602. 
Source: OSTI. 

The Ammonia Freeze Explosion (AFEX) process treats lignocel- 
lulosic biomass with high-pressure liquid ammonia for about ten 
minutes. Then, the pressure is quickly released allowing the liquid 
ammonia to explosively vaporize and disrupt the biomass structure. 
The combined chemical effect (cellulose decrystallization) and 
physical effect (increase in accessible surface area) make the cel- 
lulose extremely reactive to enzymatic hydrolysis. Sixfold increases 
in enzymatic digestibility have been demonstrated. This process 
has been in laboratory development for eight years but has only 
recently become commercially viable, due to a novel ammonia re- 
covery scheme which minimizes capital and energy expenditures. 
Recently developed process improvements have dramatically in- 
creased the biomass reactivity compared to past achievements. 
The economic implications of these new developments will be dis- 
cussed. 


30262 (CONF-900512—Absts., pp. 1, Paper 8) Ethanol fer- 
mentation of lignoceliulose hydrolysates. Hahn-Hagerdal, B. 
(Lund Univ. (Sweden)); Linden, T.; Senac, T.; Skoog, K. Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 
for fuels and chemicals: Program and abstracts. 141p. Order 
Number DE91000602. Source: OSTI. 

The fermentation of lignocellulose hydrolysates to ethanol in- 
volves two major problems: (1) the fermentation of the pentose 
sugar xylose and (2) the presence of microbial inhibitors. Xylose 
can be directly fermented with yeasts such as Pachysolen 
tannophilus, Candida shehatae and Pichia stipitis or with an iso- 
merization of xylose to xylulose with the enzyme glucose (Xylose) 
isomerase (Xl) and subsequent fermentation with baker’s yeast, 
Saccharomyces cerevisiae. The direct fermentation requires a low 
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and carefully controlled oxygenation. as well as removal of in- 
hibitors. Also. the xylose fermenting yeasts have a limited ethanol 
tolerance. The combined isomerization and fermentation with Xi 
and S cerevisiae gives yields and productivities comparable to 
those obtained in hexose fermentations without oxygenation and 
removal of inhibitors. However. the enzyme is not very stable in a 
lignocellulose hydrolsate. and S. cerevisiae has a poorly developed 
pentose phosphate shunt. Different strategies, involving (1) strain 
adaptation, (2) protein, and (3) genetic engineering to overcome 
these different obstacles, are discussed. 


30263 (CONF-900512—Absts.. pp. 1, Paper 9) Synergism of 
endo- and exoglucanase and 6-glucosidase that compose cel- 
lulase on hydrolysis of cellulose. Fujii, M. (Niigata Univ. 
(Japan)): Homma, T.: Ooshima. K.: Taniguchi. M. Oak Ridge Na- 
tional Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals: Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

A kinetic model representing the synergistic action of the three 
components that compose cellulase on hydrolysis of solid cellulose 
particles is proposed. The model consists of three simultaneous 
differential equations: (1) one representing the endoenzyme’s own 
action, (2) another one representing the exoenzyme’s own action, 
and (3) the rest representing the G-glucosidase’s own action. A 
simultaneous solution of these three equations expressed the syn- 
ergism. Endoenzyme splits the substrate molecules at random on 
the surface of the solid cellulose particles to supply new nonreduc- 
ing endgroups to exoenzyme, but most of the split molecules still 
remain on the surface of the solid particles. Exoenzyme produces 
soluble sugar successively from a molecule on the surface; in 
other words, it peels the molecule from the surface, revealing new 
glucoside bonds on the next layer of the particle, which are to be 
supplied to the endoenzyme. 6-Glucosidase produces glucose 
from the soluble sugar released by the exoenzyme in order to 
reduce the inhibition of cellobiose to both glucanases. The cooper- 
ation, pertormed by each one’s own action of the different types of 
the three enzymes, is the synergism. The fit between theory and 
experimental data is shown in the presentation. 


30264 (CONF-900512—Absts., pp. 1, Paper 13) Oils produc- 
tion by wild, micropropagated plants, calli, and suspended 
cells of Euphorbia characias L. Fernandes-Ferreira, M. (Universi- 
dade do Minho, Braga (Portugal)); Novais, J.M.; Pais, M.S.S. Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 
for fuels and chemicals: Program and abstracts. 141p. Order 
Number DE91000602. Source: OSTI. 

Oil yields obtained from wild Euphorbia characias, in neutral 
fractions extracted by n-hexane, vary between 4.5% and 7.5% 
while in acid fractions they vary between 0.44% and 0.60%, de- 
pending on the season. Callus afforded yields of 1.7% of neutral 
oils and 1.06% of acid oils, while suspended cells gave yields of 
1.9% and 1.3%, respectively. The higher neutral oil yield (8.3%) 
was obtained from micropropagated plants transferred to the field 
and grown there during three months. However, those plants gave 
the lowest acid oils yield (0.21%). Analysis, performed by GLC and 
GC-MS, revealed that acid oils were composed mainly of free fatty 
acids. Neutral oil fractions, either from the wild or micropropagated 
in nature-growing plants, are composed mainly of hydrocarbons, 
triterpenols, and lipids. Neutral fractions from calli and suspended 
cells are composed mainly of lipids and triterpenols of a different 
type than those from the wild and micropropagated plants. Micro- 
propagation techniques appear to have induced some profitable 
physiological modification in the micropropagated plants. They 
show an apical dominance much lower than those growing wild. 
The high oil yield afforded by micropropagated plants may be as- 
sociated with the type of growth. As these plants produce a great 
number of short low-lignified stems, they may synthesize and accu- 
mulate oil compounds in higher amount than the wild ones. In the 
wild plants, the biosynthesis of lignin and structural carbohydrates 
may compete with the biosynthesis of other compounds, namely 
those of neutral oils, and reduce their accumulation. 
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30265 (CONF-900512—Absts., pp. 1. Paper 19) Bioconver- 
sion of a L-carnitin precursor in a mono- or two-liquid phase 
system. Bare, G. (CWBI - Unite de Bio-Industrie. Gembloux (Bel- 
gium)); Hubert. J.B.: Jacques, P.: Rikir. R.: Thonart, P. Oak Ridge 
National Lab.. TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

The authors have investigated the ability of the yeast. Saccha- 
romyces cerevisiae to bioconvert octyl-4-chloroacetoacetate (OCA) 
stereoselectively into the corresponding chiral alcohol, a precursor 
of L-carnitin and an important physiological agent. In a monophase 
system and in free-cell reactors, more than 90% OCA (18 mmol/l) 
bioconversion has been reached after 6 h (enantiometric excess for 
the R-form - eeR:97%). Immobilized cells in alginate beads were 
less efficient to bioconvert OCA than free cells. In a two-phase sys- 
tem, the level of reduction of OCA (18 mmol/l) reached 85% in 48 
h. With a medium containing a higher OCA concentration (270 
mmol/|), 41% was bioconverted after the same period. On the other 
hand, immobilized cells didn’t show any significant bioconversion of 
OCA transtormation in two-phase reactors. The regeneration of the 
cofactors involved in the OCA reduction has been investigated; 
they were regenerated at the beginning of the bioconversion. 


30266 (CONF-900512—Absts., pp. 1, Paper 20) Performance 
of trickle bed bioreactors for converting synthesis gas to 
methane. Kimmel, D.E. (Univ. of Arkansas, Fayetteville (USA)); 
Klasson, K.T.; Clausen, E.C.; Gaddy, J.L. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Carbon monoxide, Hz, and COz in synthesis gas can be con- 
verted to CH, by employing a tri-culture of Rhodospirillum rubrum, 
Methanosarcina barkeri, and Methanobacterium formicicum. Trickle 
bed reactors have been found to be effective for this conversion 
because of plug flow behavior and high mass transfer coefficients. 
This paper compares results obtained for the conversion of synthe- 
sis gas to methane in 2-in. (5 cm) and 6.5-in. (16.5 cm) diam. 
trickle bed reactors. Mass transfer for scaleup parameters are de- 
fined and light requirements for R. rubrum are considered in 
bioreactor design. 


30267 (CONF-900512—Absts., pp. 1, Paper 21) Metabolic 
modeling of fumaric acid production by Rhizopus arrhizus. 
Gangl, |.C. (Illinois Inst. of Tech., Chicago (USA)); Weigand, W.A.; 
Keller, F.A. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Fumaric acid has a variety of uses in the chemical, paper, food, 
and pharmaceutical industries. The fungus, Rhizopus arrhizus, uti- 
lizes glucose, carbonate (from the neutralizing agent), and oxygen 
(trom aeration for respiration) to produce fumaric acid, carbon diox- 
ide, cell mass, and five other byproducts. The authors have 
developed a metabolic model of the pathway kinetics and the reac- 
tion network producing these products. The metabolic model has 
two functions: (1) to predict rates (mol/g celVh) or extents (mol/g 
cell) of individual reactions in the pathway in terms of measurable 
quantities, and (2) to provide relationships among the measurable 
quantities in addition to those given by a macroscopic balance. 
The rates of the individual reactions are found by taking the carbon 
and reductance degree balances on all the species in the pro- 
posed pathway. Additional relationships among the measurable 
quantities are found by invoking a pseudo-steady-state assumption 
on the non-accumulating species in the pathway. Several applica- 
tions resulting from these two functions of the model will be 
discussed. From an analysis of the reaction network, the theoreti- 
cal yield of fumaric acid from glucose and the maximum selectivity 
are determined. From the pathway kinetics, limiting reaction and 
possible ways to enhance fumaric acid productivity are identified. 





30268 (CONF-900512—Absts., pp. 1, Paper 22) A critical re- 
view and evaluation of bioproduction of organic chemicals. 
Leeper, S.A. (EG and G Idaho, Inc., Idaho Falls (USA)): Andrews, 
G.F. Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

In this paper over 60 organic chemicals (not including polysac- 
charides, nucleic acids, amino acids, proteins, etc.) that can be 
produced via bioconversion were identified. Current market values 
and production rates were compiled for several chemicals. In addi- 
tion, previous analyses of the future of a biomass-based chemicals 
industry were surveyed. These data were used to identify promis- 
ing potential production using bioconversion. Organic chemicals 
can be made by a variety of bioconversion routes, including direct 
microbial and enzymatic conversions and combined biological/ 
synthetic (chemical) conversions. Bioconversion routes can com- 
pete with synthetic routes through (1) direct substitution (i.e., 
production of chemicals presently produced and used by the US 
chemical industry), and (2) indirect substitution (i.e., production of 
new, alternate chemicals that perform the same, or similar, func- 
tions as chemicals that are displaced). Each route has advantages 
and disadvantages. Examples are discussed. Several bulk organic 
chemicals can be produced via bioconversion and provide potential 
examples of direct substitution. They include acetone, acrylic acid, 
adipic acid, 1,3-butadiene (via 2,3-butanediol or ethanol), n- 
butanol, ethanol, ethylene (via ethanol), glycerol, i-propanol, maleic 
anhydride (via malic acid), methanol (via methane), methyl ethyl 
ketone, and propylene (via i-propanol). Large quantities of citric 
acid, ethanol, and acetic acid are also produced at present by fer- 
mentation. Chemicals that could enter the marketplace by indirect 
substitution include lactic acid 2,3-butanediol, butyric acid, fumaric 
acid, gluconic acid, and malic acid. 


30269 (CONF-900512—Absts., pp. 1, Paper 24) Enzymatic 
hydrolysis of starch in a fixed-bed pulsed-flow reactor. Sanro- 
man, A. (Univ. of Santiago de Compostela (Spain)); Chamy, R.; 
Nunez, M.J.; Lema, J.M. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and abstracts. 141p. Order Number DE91000602. Source: 
OSTI. 

One of the most important problems in the design and operation 
of fixed-bed biological reactors is the limitation of the process rate 
by mass transfer control. In order to overcome this problem, the 
authors have tried to develop a new technology based on the use 
of pulsed reactors. A new type of pulsing device, giving a see-saw 
disturbance, was assayed. To quantify the possible improvement 
obtained, they have chosen, as an example, the hydrolysis of con- 
centrated starch solutions by glucoamylase (from Aspergillus niger) 
immobilized on chitin slabs, because of the high diffusional limita- 
tions of this system. The reactor has an internal diameter of 50 
mm and a 200-mm bed height. Temperature was controlled at 25C, 
and the working flow rates were 0.035 to 0.27 Vh. The results re- 
veaied that pulsation helps to attenuate the diffusional difficulties, 
since the maximum reaction velocity increased 5%. Additional im- 
provements, up to 21% in some cases, were achieved when a 
recycling pulsed flow was introduced in the reactor. 


30270 


(CONF-900512—Absts., pp. 1, Paper 25) The design 
of a membrane-based integrated ethanol production process. 
Groot, W.J. (Delft Univ. of Technology (Netherlands)); van der 
Lans, R.G.J.M.; Luyben, K.Ch.A.M. Oak Ridge National Lab., TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals; Gatlinburg, TN (United States); 7-11 May 1990. 
in Twelfth symposium on biotechnology for fuels and chemicals: 


Program and abstracts. 
Source: OSTI. 

The performance of an ethanol fermentation can be improved by 
integration with membrane separation steps. Microfiltration can be 
used for cell retention to increase the productivity, and pervapora- 
tion or perstraction can be used for in situ alcohol recovery. In this 
study, experimental results and a process evaluation are presented 
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for an alcohol fermentation coupled to crossflow microfiltration and 
pervaporation. The fermentation was carried out with bakers’ yeast 
in a stirred fermentor, coupled to external membrane modules. 
Pervaporation was carried out with commercially available high-flux 
hollow fiber modules. The mass transfer characteristics of these 
modules as a function of the operating conditions were investi- 
gated. Three different reactor/membrane configurations were 
investigated for ethanol production from a glucose feed. In each 
system. The productivity and substrate consumption in the fermen- 
tation could be increased. The fermentation kinetics was modeled, 
which enabled optimization of the integrated process. Furthermore, 
this model was incorporated into an economics evaluation model. 
With this model, membrane areas can be calculated for the differ- 
ent reactor configurations and operating conditions. The most 
important boundary conditions for an economical operation of the 
process were high membrane fluxes and a high selectivity of 
ethanol/water separation with pervaporation. 


30271 (CONF-900512—Absts., pp. 1, Paper 26) Thermophilic 
ethanol production: Investigation of ethanol yield and toler- 
ance in continuous culture. Lynd, L.R. (Dartmouth Coll., 
Hanover, NH (USA)); Ahn, H.J.; Andersen, G.; Hill, P.; Kersey, 
D.S. Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Thermophilic bacteria are among the leading candidates for di- 
rect microbial conversion of biomass to ethanol. In addition to the 
advantageous properties of cellulose utilization, xylose utilization, 
and high fermentation rates, thermophiles are thought to have the 
disadvantages of low ethanol yield and low ethanol tolerance. in 
spite of over a decade of research, basic understanding and even 
description of yield and tolerance is incomplete. For example, high- 
yielding strains have often proved unstable, and apparently 
identical input conditions often result in varying yields. Furthermore, 
limitation by endogenously produced ethanol has yet to be docu- 
mented. This study reports ethanol yields as a function of input 
substrate concentration and dilution rate in continuous xylose-fed 
cultures of Clostridium thermosaccharolyticum. In addition, increas- 
ing substrate transients with this organism was found to increase 
ethanol yields, dramatically resulting in ratios of ethanol:organic 
acids > 10:1. Such transients provide a useful model system for 
the study of end-product control and also a cultivation mode with 
considerable applied potential. Ethanol tolerance for C. thermosac- 
charolyticum was investigated using exogenous addition of ethanol 
to continuous cultures, endogenous ethanol at high feed xylose 
concentrations, and continuous ethanol removal. Results are con- 
sidered from both practical and fundamental perspectives. 


30272 (CONF-900512—Absts., pp. 1, Paper 27) Evaluation of 
a multicompartment bioreactor for ethanol production using in 
situ extraction of ethanol. Shuler, M.L. (Cornell Univ., Ithaca, NY 
(USA)); Steinmeyer, D.E.; Togna, A.P.; Gordon, S.; Cheng, P.; 
Letai, S.J. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Tweffth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

A multicompartmented reactor can be used for ethanol produc- 
tion from a_ starch hydrolyzate using yeast (saccharomyces 
cerevisiae). By separating a solvent layer  (tri-normal- 
butylphosphate or TBP) from a cell layer, ethanol can be extracted 
in situ while preventing phase toxicity. Pressure cycling of the gas 
phase can be used to reduce significantly mass transfer limitations 
that often limit entrapped cell systems. A detailed model for S. 
cerevisiae has been developed that can be incorporated into a 
model of the reactor system. The predictions of this model com- 
pare well to data obtained from laboratory-scale reactors. This 
reactor model has been used as the basis of a preliminary eco- 
nomic evaluation. The multicompartment reactor is generally more 
economically favorable at lower volumes while the traditional sys- 
tem is more favorable at high volumes. The cross-over point is 
sensitive to how compartmentation is obtained (e.g., membranes), 
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the pore size of the membrane entrapping the cells, and the distri- 
bution coefficient and physical characteristics of the extractant. 


30273 (CONF-900512—Absts., pp. 1, Paper 28) Non- 
dispersive extraction for recovering lactic acid from 
fermentation broth. Wang, C.J. (Univ. of Missouri, Columbia 
(USA)); Bajpai, R. Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 

A number of fermentation products are toxic to cellular activity. 
In these fermentations, in situ removal of the product should im- 
prove the productivity of the microbial process. With this as a 
driving force, a non-dispersive extraction process is being devel- 
oped for recovering lactic acid from both. Of the many factors 
being investigated, choice of an appropriate solvent and that of the 
membrane are critical. This paper will discuss the authors results 
in these two areas. Specifically, the criteria for selection of the 
solvent, distribution coefficients of lactic acid, and the role of hydro- 
gen ion concentration will be discussed. The rate of extraction of 
lactic acid across the membrane, longevity, frequency of cleaning, 
and reusability of polypropylene hydrophobic membrane will also 
be discussed. Using a mathematical model, results of simulation of 
a reactive-extractive process for recovery of lactic acid and a com- 
parison of its performance with those of a competing electrodialytic 
process will be presented. 


30274 (CONF-900512—Absts., pp. 1, Paper 35) Gas hydrate 
formation in reversed micelles - Applications to biosepara- 
tions and biocatalysis. John, V.T. (Tulane Univ., New Orleans, 
LA (USA)); Nguyen, H.; Rao, M.; Phillips, J.B. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Reversed micelles are water-in-oil microemulsions which are ca- 
pable of solubilizing a variety of compounds in the microaqueous 
phase. protein-containing reversed micelles are extensively studied 
for their biomembrane mimetic properties and for the potential in 
biocatalysis and protein extraction processes. The authors describe 
a novel technique to control protein solubility and to optimize en- 
zyme activity in reversed micelles. The technique is based on the 
ability of natural gas hydrates to form in the microaqueous phase. 
Clathrate hydrates are crystalline inclusions of water and gas, and 
their formation in bulk water has been traditionally studied with rel- 
evance to natural gas recovery. They have found that hydrates can 
form in the new environment of the microaqueous pools of re- 
versed micelles and that their extent of formation can be precisely 
controlied through the thermodynamic variables of temperature and 
pressure. Additionally, formation of hydrates affects the size and 
aggregation number of the micelles and thus influences the solubil- 
ity and conformation of encapsulated proteins. They demonstrate 
how the concept can be used in two applications: (a) protein ex- 
traction from fermentation broths and (b) optimization of lipase 
activity during ester synthesis in reversed micellar systems. 


30275 (CONF-900512—Absts., pp. 1, Paper 36) Fermentation 
studies on sugars recovered from waste cellulosics via acid 
hydrolysis. Beck, M.J. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA)); Johnson, R.D.; Baker, C.S. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 1141p. Order Number 
DE91000602. Source: OSTI. 

Fermentation studies were conducted on sugars recovered from 
various waste cellulosics, including newsprint and cellulosics from 
municipal solid wastes. Sugars were recovered by a dilute sulfuric 
acid hydrolysis of the cellulosics designed to optimize glucose re- 
covery at the expense of more acid-labile sugars. However, the 
acid processing produced toxins which interfered with fermentation. 
Toxins were identified and studied to determine inhibitory levels as 
well as a means to alleviate their inhibition of glucose fermenting 
yeasts. Several strains of yeasts were evaluated for their ability to 
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produce acceptable ethanol yields from the acid hydrolyzates. Pa- 
rameters of fermentations, including growth rates, sugar utilization 
rates, ethanol production rates, fate of inhibitors, and yield data 
were determined. Results from the fermentation studies of the vari- 
ous waste cellulosics will be presented. 


30276 (CONF-900512—Absts., pp. 1, Paper 38) Evaluation of 
dilute sulfuric acid hydrolysis and autohydrolysis for sugar 
production from hardwood hemicellulose. Strickland, R.C. (Ten- 
nessee Valley Authority, Muscle Shoals. AL (USA)); Tuten, D.S.; 
Hardy, M.D. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The Tennessee Valley Authority (TVA) is evaluating dilute sulfuric 
acid hydrolysis for sugar production from newsprint and the cellu- 
losic fraction of municipal solid waste (MSW). The objective of this 
work is to provide information essential for the assessment of the 
technical and economic feasibility of a process to produce ethanol 
from these waste cellulosics. A one-step hydrolysis process to 
maximize glucose production from cellulose coupled with zero or 
negative feedstock cost could be a viable alternative to the landfill- 
ing and mass burning of a significant portion of MSW. Tests have 
been performed at temperatures between 150C and 210C, reten- 
tion times of 1 to 180 min, and acid concentrations between 1% 
and 4% (w/w). This paper will discuss the effect of different hydrol- 
ysis variables on glucose production and will examine the use of 
the hydrolysis residue as an acceptable boiler fuel. 


30277 (CONF-900512—Absts., pp. 1, Paper 39) Conversion 
of newsprint- and MSW-cellulosics to sugar by dilute sulfuric 
acid hydrolysis. Strickland, R.C. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA)): Tuten, D.S.; Hardy, M.D. Oak Ridge 
National Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

The Tennessee Valley Authority (TVA) is developing a two-stage 
dilute sulfuric acid hydrolysis process to produce sugar from hard- 
wood hemicellulose (first stage) and cellulose (second stage). The 
objective of this work has been to maximize the possible process 
changes and reduced costs associated with using hydrolysis. To 
compare sugar production using autohydrolysis or dilute acid, tests 
have been performed at temperatures between 130C and 210C, 
several liquid-to-solid ratios, retention times from 1 to 180 min and 
a sulfuric acid concentration of 0.75% for the tests with acid. This 
paper presents data on sugar production, sugar degradation, 
residue composition, and nonsugar hydrolyzate components result- 
ing from the two types of hemicellulose hydrolysis. 


30278 (CONF-900512—Absts., pp. 1, Paper 40) Effect of 
medium composition and growth intervals on growth, total 
lipids, and the fatty acid composition of Fusarium solani. 
Tahoun, M.K. (Alexandria Univ. (Egypt)); El-Merheb, Z.; Salam, 
A.E. Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Growth rate and total lipids of Fusarium solani cultivated on lac- 
tose as the sole source of carbon in a media of carbon to nitrogen 
source ratio of 33:1 or 2:1 were investigated. In nitrogen-limited 
media (C:N of 33:1), the mold gave the highest growth rate of 9.01 
g/l after 12 d and total lipids of 13 gm/I after 3 d. However, cells 
grown in carbon-limited media (C:N of 2:1) gave a maximum 
growth rate (1.06 g/l) after 12 d and total lipids (112 mg/l) after 6 d. 
The fatty acid composition of polar lipids and triglycerides from 
cells grown for different intervals were studied. The results 
obtained indicated that polar lipids contained lower values of unsat- 
urated and C,, fatty acids than triglycerides, whether the mold was 
grown in nitrogen- or carbon-limited media. 


30279 (CONF-900512—Absts., pp. 1, Paper 41) Delignifica- 
tion of non-woody biomass. Tyson, G.J. (Xylan, Inc., Madison, 





WI (USA)). Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Xylan, Inc., is a biotechnology R and D company that has devel- 
oped a proprietary process which can be used effectively for the 
conversion of lignocellulosic materials into value-added products. 
Initial work focused on the production of dietary fiber from milling 
byproducts such as oat hulls, wheat bran, brewers grains, and 
other agricultural waste substrates. It was this work that led them 
to a number of other commercial applications for this technology. 
These include the conversion of biomass into (1) fermentation 
feedstocks, (2) fiber material for co-polymerization into composites, 
and (3) into ruminant livestock feed. A non-woody biomass is delig- 
nified through extrusion technology, utilizing hydrogen peroxide and 
an alkali agent to break down complex biomass materials. The pro- 
cess is useful in forming a highly absorbent fiber material for use 
as a dietary fiber or an absorbent fiber. Alternatively, the process is 
useful for preparing dietary feeds for ruminant animals, as well as 
to produce a broad range of alcohols or polymers from the non- 
woody lignocellulosic substrate. 


30280 (CONF-900512—Absts., pp. 1, Paper 43) Single-cell 
protein production from acid-hydrolyzed lignocellulosics. Mc- 
Caskey, T.A. (Auburn Univ., AL (USA)); Stephenson, A.H.; 
Strickland, R.C. Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 

Production of single-cell protein can be used as a means of re- 
covering nutrients contained in acid hydrolyzates of hardwood and 
crop residues. Three yeasts, Pichia (Hansenula) anomaia NRRL, 
Y-656, Candida tropicalis NRRL Y-11860, and Candida utilis NRRL 
Y-900, and four variants of the mold Paecilomyces varioti were 
screened for their ability to utilize the nutrients in these 
hydrolyzates for cell growth and for their ability to decrease the po- 
tential pollution load of these hydrolyzates. Culture conditions were 
varied to determine optimum incubation parameters, including pH, 
nitrogen, phosphorus levels, and aeration rate. Compositional anal- 
yses were performed on the cell biomass to determine the 
Suitability of the product as an animal feed. Chemical oxygen 
demand and other wastewater analyses were performed on the hy- 
drolyzate media, before and after fermentation, to determine the 
amount of reduction in the nutrient load of the hydrolyzate. Overall, 
C. tropicalis and one variant of P. varioti (NRRL 1116) produced 
the most cell biomass from acid hydrolyzates. The pH necessary 
for optimum growth was about 5.5, while the amount of supple- 
mental nitrogen and phosphorus needed was different, depending 
on the type of hydrolyzate. All the cultures grew poorly in unsup- 
plemented hydrolyzates, indicating that one or more nutrients may 
need to be added to achieve appreciable cell growth. 


30281 (CONF-900512—Absts., pp. 1, Paper 44) Dilute acid 
pretreatment of corn residues and short rotation crops. Torget, 
R. (Solar Energy Research Inst., Golden, CO (USA)); Werdene, P.; 
Himmel, M.E.; Grohmann, K. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and abstracts. 141p. Order Number DE91000602. Source: 
OSTI. 

Expansion of alcohol fuel production will require incorporation of 
lignocellulosic feedstocks into existing industrial processes, which 
are based on the bioconversoin of starch, in corn and other grains, 
to ethanol. Abundant resources of lignocellulosic materials exist in 
the form of agricultural, forestry, and municipal wastes. These re- 
sources can be expanded in the future by the production of short 
rotation woody and herbaceous crops. The authors have extended 
previous investigations of dilute acid pretreatment of wheat straw, 
and a few short rotation crops, to corn stover, corn cobs, and addi- 
tional short rotation hardwoods - black locust, silver maple, and 
sycamore. These hardwood samples were provided by the Bio- 
mass Production Program at Oak Ridge National Laboratory. The 
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milled, debarked hardwoods and corn residues were subjected to 
prehydrolysis with dilute sulfuric acid at 140 and 160C for reaction 
times ranging from 5 to 60 min. Dilute sulfuric acid hydrolyzed all 
hemicelluloses in corn stover and silver maple within 30 to 60 min 
at 140C and 5 to 10 min at 160C. The hemicelluloses in corn cobs 
were unusually susceptible to dilute acid prehydrolysis, since all 
xylan was hydrolyzed in 10 min at 140C. Cellulose, in both pre- 
treated corn residues and in pretreated silver maple, was highly 
digestible by cellulase enzyme from Trichoderma reesei. The re- 
sults of dilute acid pretreatment of the remaining two hardwoods 
will also be presented. 


30282 (CONF-900512—Absts., pp. 1, Paper 45) A technical 
and economic analysis of ethanol production from wheat straw 
or aspen wood chips using steam explosion or dilute acid pre- 
treatments. Torget, R. (Solar Energy Research Inst., Golden, CO 
(USA)); Power, A.; Schell, D.J.; Walter, P.J.; Grohmann, K.; Hin- 
man, N. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The process economics of ethanol production from lignocellu- 
losics has been shown to be very sensitive to the cost of the 
feedstock, as well as to the yields of the sugars produced chemi- 
cally or enzymatically through pretreatment and saccharification, 
respectively. Agricultural residues, such as corn stover and wheat 
straw, and logging residues in the form of limbs, tree tops, and de- 
fective or broken logs, represent an underutilized and readily 
available resource for ethanol production. In order to obtain a com- 
parison of the costs of production of ethanol, from either an 
herbaceous crop (wheat straw) or woody biomass (aspen), a pre- 
liminary technical and econmic analysis of an enzymatic 
hydrolysis-based ethanol plant has been completed. This analysis 
addresses two promising pretreatment alternatives: (1) dilute sulfu- 
ric acid prehydrolysis and (2) sulfur-dioxide-impregnated steam 
explosion. Detailed process fiow sheets, heat and material 
balances, and equipment cost information were generated. An eco- 
nomic analysis then compared the performance of the two chosen 
feedstocks for each of the pretreatment options. These results will 
be presented along with a sensitivity analysis, which was done to 
identify critical areas for further process improvements. 


30283 (CONF-900512—Absts., pp. 1, Paper 46) Effect of pre- 
treatment on SSF of hardwood into acetone/butanol. Shah, M. 
(Auburn Univ., AL (USA)); Lee, Y.Y.; Torget, R. Oak Ridge Na- 
tional Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

The effectiveness of various pretreatment methods on hardwood 
substrate was investigated in connection with its subsequent con- 
version by simultaneous saccharification and fermentation (SSF) 
using Clostridium acetobutylicum. The main objective of pretreat- 
ment was to minimize carbohydrate losses and to obtain maximum 
sugar yield upon enzymatic hydrolysis of pretreated wood. Two 
methods: (1) SO> treatment and (2) monoethanolamine treatment 
have shown promising results. Under the scheme of the SSF, the 
pretreated hardwood is converted to acetone and butanol via 
single-stage processing by cellulase enzyme and C. aceto- 
butylicum cells. The primary benefit of SSF is that the inhibition on 
cellulase by glucose and cellobiose is eliminated as sugars are 
consumed by microorganisms as soon as they are formed. The ki- 
netics of the SSF process were studied, and the effects of various 
process parameters, including enzyme loading, were investigated. 
Hydrolysis was found to be a rate-limiting step in the conversion of 
cellulosics to solvents. Thus, fermentation was completed under a 
glucose-limited state. The ability of C. acetobutylicum to metabolize 
various 6- and 5-carbon sugars resulted in complete utilization of 
the available sugars from hardwood. 


30284 (CONF-900512—Absts., pp. 1, Paper 47) Continuous 
production of biogas from cheese whey using a pH-controlied, 
two-stage mesophilic reactor. Ghaley, A.E. (Technical Univ. of 
Nova Scotia, Halifax (Canada)); Pyke, J. Oak Ridge National Lab.., 
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TN (United States). [1990]. From 12. symposium on biotechnology 
fuels and chemicals: Gatlinburg, TN (United States); 7-11 May 
1990. In Twelfth symposium on biotechnology for fuels and chemi- 
cals: Program and abstracts. 141p. Order Number DE91000602. 
Source: OSTI. 

A two-stage, no-mix anaerobic digester was used for the recov- 
ery of energy from acid cheese whey. The system was specially 
designed to act as a liquid-solid separators. The performance of 
the system was evaluated at four retention times (20, 15, 10, and 5 
d). Mass and enerby balances were also performed on the system. 
The effects of various regimes for controlling the pH of the metha- 
nogenic stage of the anaerobic digestion process were investigated 
in relation to biogas productivity, methane yield, and polluton po- 
tential reduction. Controlling the pH of the methanogenic stage has 
significantly increased the biogas production rate and methane 
yield. The system was capable of reducing the COD, solids, and 
nitrogen concentrations by 60%, 55% and 39%, respectively. The 
sludge obtained from the digester was rich in protein content and 
can be used as a supplement in animal rations. 


30285 (CONF-900512—Absts., pp. 1, Paper 48) Thermal 
degradation of cereal straws in air and nitrogen. Ghaly, A.E. 
(Technical Univ. of Nova Scotia, Halifax (Canada)); Ergudenler, A. 
Oak Ridge National Lab., TN (United States). [1990]. From 12. 
symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
(United States); 7-11 May 1990. In Twelfth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p. 
Order Number DE91000602. Source: OSTI. 

Cereal straws are one of the most commonly available lignocel- 
lulosic materials which can be converted to different types of fuels 
and chemical feedstocks through a variety of thermochemical con- 
version processes. Cellulose, hemicellulose, and lignin are the 
major components of straw. Different components of straw exhibit 
different thermal behavior, content could also produce profound ef- 
fects. although cellulose, one of the major constituents of straws, 
has been extensively investigated for its thermal behavior, straw it- 
self has not been given the same consideration. In this study, the 
thermogravimetric behavior of four cereal straws (wheat, barley, 
oats, and rye) at three heating rates (10, 20 and 50C/min) in air 
was examined. The thermal degradation rate, the initial degrada- 
tion temperature, the active and passive pyrolysis zones, and the 
residual weight at 600C were determined. Increasing the heating 
rate increased the thermal degradation rate and decreased both 
the initial degradation temperature and the residual weight at 
600C. The higher the cellulosic content of the straw, the higher the 
thermal degradation rate and the initial degradation temperature. 
Also, higher ash content in the straw resulted in higher residual 
weight at 600C. 


30286 (CONF-900512—Absts., pp. 1, Paper 49) Influence of 
macronutrients, auxins, and biosynthetic precursors on ros- 
marinic acid synthesis in cell suspension cultures of Salvia 
officinalis. Shetty, K. (Univ. of Idaho, Moscow (USA)); Crawford, 
D.L.; Korus, R.A. Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. in Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 

The influence of macronutrients, auxins, and biosynthetic precur- 
sors on growth and rosmarinic acid (RA) synthesis was investigated 
in cell suspension cultures of Salvia officinalis. RA was synthesized 
maximally in the stationary phase, indicating growth was uncoupled 
to RA synthesis. A study of the effects of sucrose as a carbon 
source indicated a concentration of 3% (w/v) was optimum for both 
cell growth and RA synthesis. However, the optimum concentration 
of macronutrients (nitrate, phosphate, and calcium) varied for 
growth and RA synthesis. Also, the optimum concentrations of aux- 
ins and RA precursors differed for growth and for RA synthesis. 


30287 (CONF-900512—Absts., pp. 1, Paper 51) Kinetic inves- 
tigation and mathematical modelling of methanogenesis. 
Kalyuzhnyy, S. (M.V. Lomonosov Moscow Univ. (USSR)); Var- 
folomeyer, S.; Gachok, V.; Sklyar, V. Oak Ridge National Lab., TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals; Gatlinburg, TN (United States); 7-11 May 1990. 
In Twelfth symposium on biotechnology for fuels and chemicals: 
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Program and abstracts. 141p. Order Number DE91000602. 
Source: OSTI. 

The authors have studied the kinetics of the biomethanogenesis 
of various polysaccharides, monosaccharides, proteins, amino 
acids, volatile fatty acids (VFA), and alcohols in a batch process. 
As methane producers, both pure cultures and microbial associa- 
tions were used. The most important chemical reactions were 
selected, main intermediates identified, and the kinetic schemes of 
the studied processes constructed. The processes studied were 
mathematically modeled in a few steps. First, a mathematical 
mode! of monosaccharide conversion was designed, which in- 
volved growth and metabolism of three groups of microorganisms: 
acid producers, as well as acetate- and hydrogen-utilizing methane 
producers. Then, the model was supplemented by cell lysis pro- 
cesses, induction, and repression of the enzyme responsible for 
B-oxidation of VFA, as well as by some inhibition processes related 
to VFA and hydrogen concentrations. The model satisfactorily de- 
scribes the experimental results, can predict some disruptions of 
methanogenic process, and helps to estimate the kinetic parame- 
ters. Further improvement of the model is related to introduction of 
growth and metabolism parameters of the bacteria responsible for 
B-oxidation, pH-dependency, as well as of parameters of cellulase 
complex enzymes in the case of methanogenesis of cellulose. 
Studies of this trend are in process. 


30288 (CONF-900512—Absts., pp. 1, Paper 57) Ethanol pro- 
duction by recombinant Escherichia coli carrying genes from 
Zymomonas mobilis. Lawford, H.G. (Univ. of Toronto, Ontario 
(Canada)); Rousseau, J.D. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and abstracts. 141p. Order Number DE91000602. Source: 
OSTI. 

Efficient utilization of lignocellulosic feedstocks offers an opportu- 
nity to reduce the cost of producing fuel ethanol. Although the 
bacterium, Zymomonas mobilis, is more efficient than yeast in con- 
verting glucose to ethanol, it is unable to utilize the C,s-sugars 
derived from the hemicellulose fraction of lignocellulosic materials. 
Using rDNA technology, E. coli has been genetically transformed 
with the PEt operon-carrying pyruvate decarboxylase (pdc) and al- 
cohol dehydrogenase Il (adhB) genes from Z. mobilis CP4. The 
fermentation performance characteristics of recombinant E. coli 
ATCC 11303 (pLOI297) were assessed in batch and continuous 
processes with sugar mixtures designed to mimic process streams 
from lignocellulosic hydrolysis systems. Operating parameters were 
optimized with respect to both product yield and productivity. The 
results were compared to other pentose-utilizing microorganisms 
recently reported in the literature. 


30289 (CONF-900512—Absts., pp. 1, Paper 62) Butanol 
production from carbon monoxide by Butyribacterium methy- 
lotrophicum. Grethlein, A.J. (Michigan State Univ., East Lansing 
(USA)); Worden, R.M.; Jain, M.K.; Datta, R. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 1141p. Order Number 
DE91000602. Source: OSTI. 

A biological route for butanol production from carbon monoxide 
(CO) gas has been discovered in the anaerobe Butyribacterium 
methylotrophicum. Butanol production was observed in batch, con- 
tinuous, and continuous-cell-recycle fermentations with CO gas as 
the sole carbon and energy source. Concentrations of butanol as 
high as 0.5 g/I have been obtained, with concurrent production of 
butyrate, ethanol, and acetate in alrger quantities. The results of 
these fermentations represent the first evidence for a direct biologi- 
cal pathway for butanol production from CO. A speculative pathway 
for CO metabolism in B. methylotrophicum has been proposed. The 
biological significance and potential applications are discussed. 


30290 (CONF-900512—Absts., pp. 1, Paper 64) Performance 
of immobilized enzyme on saccharification and termentation 
of agricultural wastes and wood residues. Wilkins, E. (Univ. of 
New Mexico, Albuquerque (USA)); Ramesh, Y. Oak Ridge National 





Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

The saccharification of agricultural wastes and wood residues 
are studies using a commercial enzyme preparation, Aspergillus 
niger. The enzyme is immobilized onto a support matrix - glass 
beads. The performance of the immobilized enzyme on the rate of 
saccharfication using free enzyme with the immobilized enzyme 
system. The organism, media, and environments are identical in 
both systems, so that the performance can be compared directly. 
The study also deals with the fermentable sugars and its subse- 
quent conversion to ethyl alcohol. The yeast, Saccharomyces 
cerevisiae, is used in the ethyl alcohol fermentation. Simultaneous 
saccharification-fermentation studies are also conducted. The 
present work aims at developing a reasonably stable model 
reaction system to saccharify untreated cellulose and cellulose pre- 
treated physical or chemically. This work provides information on 
the nature of treatments given to the substrate, the enzyme stabil- 
ity, and optimum operating conditions. 


30291 (CONF-900512—Absts., pp. 1, Paper 67) Hydrolysis of 
cellobiose by immobilized 6-glucosidase entrapped _ in 
maintenance-free gel spheres. Woodward, J. (Oak Ridge Na- 
tional Lab., TN (USA)); Clarke, K.M. Oak Ridge National Lab., TN 
(United States). [1990]. DOE Contract AC05-840R21400. From 12. 
symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
(United States); 7-11 May 1990. In Twelfth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p. 
Order Number DE91000602. Source: OSTI. 

A crude preparation of Aspergillus niger 6-glucosidase (27.5 cel- 
lobiase units mg—' protein at 40C, pH 5.0) was immobilized on 
concanavalin A-Sepharose (CAS). The cellobiase activity of the im- 
mobilized enzyme was 1,334 units mg~' dried CAS or 108 units 
mi—' of CAS gel. The 6-glucosidase-CAS complex was entrapped 
within cross-linked bone gelatin/propylene glycol alginate gel 
spheres (2 mm in diameter) that were determined to have 45 cel- 
lobiase units ml-' spheres. The effect of cellobiase concentration 
(10 to 300 mM) on the activity of two sizes of spheres (3.08 and 
1.85 mm in diameter) was determined; and unexpectedly, it was 
found that the rate of cellobiose hydrolysis oscillated when the con- 
centration was above 20 mM cellobiose, present in the reaction 
mixture. The same phenomenon was found to occur with the 
native and immobilized enzyme, although to a lesser extent. Ex- 
ogenous ion addition was not necessary to maintain the structural 
integrity of the spheres. 


30292 (CONF-900512—Absts., pp. 1, Paper 69) Anaerobic 
degradation of furfural (2-furaldehyde) to methane and carbon 
dioxide. Rivard, C.J. (Solar Energy Research Inst., Golden, CO 
(USA)); Grohmann, K. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and abstracts. 141p. Order Number DE91000602. Source: 
OSTI. 

Furfural, a byproduct formed during the thermal-chemical pre- 
treatment of hemicellulosic biomass, was degraded in an anaerobic 
packed-bed reactor system to methane and carbon dioxide. The 
consortium of anaerobic microbes responsible for the degradation 
were enriched using small continuously stirred tank reactor (CSTR) 
systems and continuous addition of furfural and a nutrient solution 
as feedstock. Although the continuous infusion of furfural was ini- 
tially inhibitory to the CSTR system, adaption of the consortium 
occurred even at high furfural addition rates. Addition rates of 7.35 
mg furfural per 700 mL reactor per day, resulted in biogas produc- 
tion of 375% of the biogas produced from a control CSTR, fed a 
nutrient solution only. The performance of the CSTR system fed 
high levels of furfural was stable, with a sludge pH of 7.1 and 
methane gas composition of 69%, as compared to the control 
CSTR with a pH of 7.2 and 77% methane. CSTR systems in which 
furfural was continuously added resulted in 79 to 80% of the theo- 
retical biogas expected. Intermediates in the anaerobic 
biodegradation of furfural were determined by spike additions in 
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serum bottle assay systems, using the enriched consortium from 
the CSTR systems. Furfural was converted to several intermedi- 
ates including furfuryl alcohol, furoic acid, butyric acid, and acetic 
acid, before final conversion to the endproducts methane and car- 
bon dioxide. 


30293 (CONF-900512—Absts., pp. 1, Paper 73) Selection of 
thermotolerant yeasts for simultaneous saccharification and 
fermentation of cellulose. Ballesteros, |. (CIEMAT, Madrid 
(Spain)); Ballesteros, M.; Cabanas, A.; Carrasco, J.; Martin, C.; 
Negro, M.J.; Saez, F.; Saez. R. Oak Ridge National Lab., TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals; Gatlinburg, TN (United States); 7-11 May 1990. 
In Twelfth symposium on biotechnology for fuels and chemicals: 
Program and abstracts. 1141p. Order Number DE91000602. 
Source: OSTI. 

Simultaneous saccharification and fermentation is a promising 
method to transform lignocellulosic biomass into ethanol with high 
yields. Selection of the microorganisms capable of growing and fer- 
menting at the elevated temperatures required for the enzymatic 
hydrolysis by cellulases is a key step for the development of this 
type of process. In this work, a total of 31 yeast strains from sev- 
eral genera have been tested for their ability to grow and ferment 
carbohydrates at 40C. The influence of different variables in the 
fermentation field was also evaluated for the selected yeasts. The 
eftect of the nutritional supplementation, initial glucose concentra- 
tion inoculum size, as well as tolerance to cellulases (from 
Trichoderma reesei cultures) and ethanol concentration are re- 
ported as results of these studies. SSF studies using the selected 
yeasts under the optimum conditions determined in the previous 
step have been finally carried out employing cellulosic substrate 
Solka Floc HW-200. 


30294 (CONF-900512—Absts., pp. 1, Paper 82) Extractive 
fermentation of acetic acid: Economic trade-off between yield 
of Clostridium and concentration of Acetobacter. Busche, R.M. 
(Bio En-Gene-Er Associates, Inc., Wilmington, DE (USA)). Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 
for fuels and chemicals: Program and abstracts. 141p. Order 
Number DE91000602. Source: OSTI. 

This technoeconomic study compares the extractive fermentation 
of acetic acid by two bacteria: Acetobacter metabolizes ethanol 
aerobically to produce acid at 100 g/I in a low-—pH medium. This in- 
sures that the product is in the form of extractable free acetic acid 
rather than as an unextractable salt. Conversely, yields from glu- 
cose by way of the ethanol fermentation are poor but near the 
biological limits of the organisms involved. C. thermoaceticum is a 
thermophilic anaerobe that operates at high fermentation rates on 
glucose at neutral pH to produce acetic acid in substantially quan- 
tative yields. However, it is severely inhibited by the product, which 
restricts concentration to a dilute 20 g/l. Both systems were pro- 
jected to operate as immobilized cells in a continuous, fluidized 
bioreactor using solvent extraction to recover the product. The eco- 
nomic advantages of maintaining the fermenter at high cell 
densities and high product concentrations were determined. An im- 
proved Acetobacter system appears closer to competing with 
synthetic acid, although this system has only a limited margin for 
improvement. The present Clostridium system cannot compete. 
However, if the organism could be adapted to tolerate higher prod- 
uct concentrations at acid pH, cost would be reduced to about 80% 
of the price for synthetic acid. 


30295 (CONF-900512—Absts., pp. 1, Paper 83) Production of 
ethanol and coproducts from MSW-derived cellulosics using 
dilute sulturic acid hydrolysis. Barrier, J.W. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA)); Bulls, M.M.; Lambert, R.O.; 
Broder, J.D. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The Tennessee Valley Authority is conducting research to con- 
vert the cellulosic portion of municipal solid waste (MSW) to 
marketable products. A one-stage dilute sulfuric acid hydrolysis 
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process is being evaluated in bench-scale research to produce 
sugars for the production of ethanol and other chemicals. Prelimi- 
nary economics of the process have been eviuated based on 
bench-scale results. Capital and operating costs for a base case 
commercial facility designed to process 500 t/d of processed MSW 
(the cellulosic portion) have been prepared. Sensitivity analyses 
were conducted to evaluate the effoct of variables such as (1) tip- 
ping fee, (2) plant size, and (3) electricity selling prices on return 
on investment for a commercial facility. 


30296 (CONF-900512—Absts., pp. 1, Paper 84) A new kinetic 
approach to the fermentation of multisubstrate complex me- 
dia. Converti, A. (Genoa Univ. (Italy)); Del Borghi, M. Oak Ridge 
National Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

The aim of this work is the kinetic study of ethanol production 
from the sugars contained in multisubstrate complex media, such 
as hardwood hemicellulose hydrolyzate. The study of the kinetic 
parameters associated with the fermentation usually alows one to 
formulate models able to describe the process development by 
means of adequate equations. For this substrate, however, all the 
efforts to carry out such a study rigorously ended in failure, mainly 
due to the difficulty in obtaining hydrolyzates having exactly the 
same composition, because of the inevitable inconstancy of the hy- 
drolysis conditions. Another cause of the failure of traditional kinetic 
approaches in the study of complex media is the simultaneous 
presence of more than one substrate which are consumed at the 
same time. In this particular case, glucose and xylose are fer- 
mented separately with different reaction rates. A new kinetic 
approach, presented in this study, is founded on the supposition 
that both the whole ehtanol production and the biomass growth 
can be subdivided into two separated components inmputable to 
glucse or xylose, respectively. For this purpose, the experimental 
data previously obtained using hardwood hemicellulose hydrolyzate 
have been compared with those obtained from synthetic media, 
which allowed them to evaluate variations of the kinetic parameters 
reliable to eventual inhibition or stimulation factors. The reasonable 
agreement between continuous data calculated through the model 
and experimentally determined data gives confirmation of the valid- 
ity of such a new kinetic approach. 


30297 (CONF-900512—Absts., pp. 1, Paper 85) Modeling of 
D-sorbitol to L-sorbose biotransformation by immobilized cells 
of Gluconobacter suboxydans in a bubble column. Beschov, V. 
(Bulgarian Academy of Sciences, Sofia (Bulgaria)); Kosseva, M. 
Oak Ridge National Lab., TN (United States). [1990]. From 12. 
symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
(United States); 7-11 May 1990. In Twelfth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 14 1p. 
Order Number DE91000602. Source: OSTI. 

The purpose of the present paper is to study experimentally in a 
bubble column and to model the process of biotransformation of D- 
sorbitol to L-sorbose by the bacteria Gluconobacter suboxydans 
immobilized in calcium alginate. The mathematical model is based 
on unsteady diffusion in the gel particles and comprises four di- 
mensionless parameters: the Thiele modulus, the ratio of products 
to substrates diffusivity in gel particles, and the Biot numbers. The 
results show that, within a wide range of initial concentrations of 
dry substances and initial degrees of conversion, the determined 
values of the Biot numbers and the beads sizes remain practically 
the same. Under these conditions, the gel beads remained stable 
during more than 14 fermentations. It was demonstrated that the 
process carried out with the immobilized bacteria runs more rapidly 
than the case of free culture at sufficiently high substrate concen- 
trations. This fact is explained as being due to the autocatalytic 
character of the studied process and the retarded diffusion through 
the gel membranes. The rate constants, calculated from the Thiele 
modulus after the parameter evaluations, decreased with the initial 
substrate concentrations, probably due to inhibition. The values of 
K,a for the cases of free and immobilized cells also were deter- 
mined. 
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30298 (CONF-900512—Absts., pp. 1, Paper 90) Bioreactor 
design considerations in the production of high-quality micro- 
bial exopolysaccharide. Lawford, H.G. (Univ. of Toronto, Ontario 
(Canada)); Rousseau, J. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and absiracts. 141p. Order Number DE91000602. Source: 
OSTI. 

The large-scale production of microtial exopolysaccharides 
(EPS) represents a new fermentation industry with global markets 
represneting many hundreds of million dollars annually. Through 
controlled fermentations, the potential exists to inexpensively pro- 
duce a variety of different high-quality microbial polysaccharides of 
consistent composition and quality. In contrast to the extensive lit- 
erature relating to the chemistry of these fermentation biopolymers 
(EPS), it would appear that much less attention has been paid to 
the influence of physical parameters on biological response and 
the quality of the recovered polymer. One of the first steps in de- 
veloping a commercial fermentation product involves the transition 
from shake flask to stirred-tank reactor. The use of an STR offers 
greater potential for controlling the physicochemical environment, 
and the oxygen-limitation observed with shake flask cultures can 
be addressed through standard engineering strategies relating to 
increasing oxygen mass transfer for the purpose of increasing spe- 
cific productivity. In the case of G-1,3-glucan produced by selected 
strains of Alcaligenes faecalis and Agrobacteriwn radiobacter, the 
exopolymer represents a barrier to oxygen transfer to the culture, 
thereby necessitating an unusually high DOT for maximal rates of 
polymer biosynthesis. Shake flask cultures have been observed to 
produce a higher MW polymer with superior gelling and rheological 
characteristics. Therefore, this approach (a kind of reverse 
engineering) has attempted to simulate the low-shear mixing envi- 
ronment of the shake flask in an STR. Studies have focused on 
bioreactor designs employing various types of agitation devices, in 
which the objective was to provide sufficiently high rates of oxygen 
transfer for maximal rates of polymer biosynthesis, without creating 
a detrimental shear environment that would compromise the quality 
of the recoverable EPS product. 


30299 (CONF-900512—Absts., pp. 1, Paper 91) Modeling of 
an immobilized cell, three-phase fluidized-bed bioreactor. Pe- 
terson, J.N. (Washington State Univ., Pullman (USA)); Davison, 
B.H. Oak Ridge National Lab., TN (United States). [1990]. DOE 
Contract ACO05-840R21400. From 12. symposium on biotechnol- 
ogy fuels and chemicals; Gatlinburg, TN (United States); 7-11 May 
1990. In Twelfth symposium on biotechnology for fuels and chemi- 
cals: Program and abstracts. 141p. Order Number DE91000602. 
Source: OSTI. 

Zymomonas mobilis was immobilized and used to convert 
glucose to ethanol and COz in a fluidized-bed bioreactor. The mod- 
eling of such systems requires both an intrinsic understanding of 
reaction and diffusion within the biocatalyst, and an understanding 
of the hydrodynamic effects and interphase processes in the bed. 
Within the biocatalyst bead, the substrate and products are trans- 
ported by molecular diffusion. Thus, an effectiveness factor is used 
to account for the effects of concentration gradients within the 
bead. To account for the hydrodynamics within the bed, a disper- 
sion model was used to describe the glucose and ethanol 
concentrations; and a plug-flow model was used to determine the 
amount of CO, produced as a function of axial bed position. In ad- 
dition, because of the additional mixing induced by the gaseous 
COz flowing through the bed, the dispersion coefficient was 
assumed to be a function of the gas flow rate (amount of CO, pro- 
duced). Model predictions were compared with steady-state 
concentration profiles obtained from a typical reactor using a wide 
range of feed substrate concentrations and flow rates. Using this 
model, optimal feed concentrations and flow rates for various bed 
configurations were then determined. 


30300 (CONF-900512—Absts., pp. 1, Paper 94) Prediction of 
bed height in a self-aggregating yeast, ethanol tower fer- 
menter. Chen, C.S. (Purdue Univ., Lafayette, IN (USA)); Chang, 
E.C.; Gong, C.S.; Chen, L.F. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 





chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and abstracts. 141p. Order Number DE91000602. Source: 
OSTI. 

The self-aggregated yeast cells in a tower fermenter were flu- 
idized by a high, local, liquid velocity, which was caused by the 
bubbles of carbon dioxide generated during fermentation. Predic- 
tion of the bed height of the plug-flow portion of the fermenter was 
based on the terminal velocities of the yeast aggregates. They 
were determined by the particle size of the aggregates and the 
constituents of the nutrients in the fermentation juice. The particle 
sizes of the cell aggregates were controlled by the rate of aeration 
and ranged from 0.5 to 5 mm. Above the limited bed height, the 
fermenter is a CSTR. The cell separation was accomplished by a 
cell separator which was designed according to the terminal veloc- 
ity of the yeast cell aggregates. 


30301 (CONF-900512—Absts., pp. 1, Paper 95) Theoretical 
and experimental investigation of an upflow solids-retaining 
bioreactor for cellulose conversion. Hogsett, D.A. (Dartmouth 
Coll., Hanover, NH (USA)); Sieles, G.; Lynd, L.R. Oak Ridge Na- 
tional Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Continuous processing holds promise for lowering the cost of 
ethanol production from cellulosic biomass. Reactor designs which 
exploit the characteristics of insoluble cellulosic biomass for contin- 
uous production could be of particular merit. Because of density 
differences between lignocellulosic substrates and the aqueous mi- 
lieu, there exists potential for differential substrate retention due to 
sedimentation. Such retention can further be expected to result in 
retention of the enzymes andor cells responsible for hydrolysis 
due to their tendency to adhere to the raw material. Modeling re- 
sults will be presented indicating that simultaneous substrate and 
biocatalyst retention has a multiplicative effect on the volumetric 
productivity of the reactor. Further, multiplicative productivity in- 
creases may be expected in a quiescent columnar reactor due to 
the development of a nonhomogeneous cellulose distribution profile 
approximating plug flow. Analysis, design, and experiments pertain- 
ing to an Upflow Solids-Retaining Bioreactor (USRB) will be 
presented. Pretreated mixed hardwood was used as the substrate 
for fermentation by the thermophilic anaerobic bacterium Clostrid- 
ium thermocellum. Experimental results include evidence for the 
formation during fermentation of porous mats which enhance sedi- 
mentation relative to the non-aggregated particles present in the 
absence of cells. Performance data and comparisons will be made, 
and theoretical and applied considerations will be discussed. 


30302 (CONF-900512—Absts., pp. 1, Paper 96) The use of 
an aqueous two-phase system for the ABE fermentation. Kim, 
Y.J. (Univ. of Maryland, College Park (USA)); Weigand, W.A.; 
Hong, J. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

An aqueous two-phase system was applied to the in situ extrac- 
tive ABE fermentation as a novel technique which combines 
fermentation and separation. Cells were confined in one phase, 
while products were extracted to the other phase in order to over- 
come product inhibition and low product concentration. This is a 
problem which is encountered in many fermentations. The charac- 
teristics of a particular fermentation, e.g., aerobic or anaerobic and/ 
or product inhibition or not product inhibition, should be considered 
for the selection cf an optimal two-phase system. The ABE fermen- 
tation is anaerobic fermentation with significant product inhibition. 
The optimal two-phase system was selected by considering both 
the partition coefficients of products and the interfacial kinetics, i.e., 
cell partitioning behavior which is a key to increasing the fermenta- 
tion efficiency by reducing product inhibition. The effects of 
molecular weight and concentration of polymers on the yields of 
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products and the cell growth behavior were investigated. The two- 
phase system was compared to the performance of an ordinary 
fermentation. 


30303 (CONF-900512—Absts., pp. 1, Paper 97) Continuous 
fermentation of D-xylose by immobilized Pichia stipitis: Com- 
parison between CSTR and CPFR. Nunez, MJ. (Univ. of 
Santiago de Compostela (Spain)); Chamy, R.; Sanroman, A.; 
Lema, J.M. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Tweffth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The main purpose of this work was to compare the perfor- 
mances of two different kinds of reactors (CSTR and CPFR) in 
order to enhance the ethanol productivity in the fermentation of D- 
xylose by Pichia stipitis immobilized in «-carrageenan. 
Immobilization was carried out in a 4% aqueous suspension of x«- 
carrageenan, which was mixed with the inoculum. The bioparticles 
were treated with Al(NO3), as hardener agent. The fermenters op- 
erated during a long period of time (about 30 d). Best results were 
obtained in the packed-bed reactor (CPFR) that lliows one to oper- 
ate at higher final ethanol concentrations. this fact was explained 
because of the observed strong production inhibition. The overall 
productivities reached values > 3.8 g/(i - h). However, the specific 
productivities of yeast in the continuous-stirred-tank reactor (CSTR) 
were always greater because the bioparticles were kept in close 
contact with the broth, while in the CPFR, there are at least two 
problems: (1) the produced gas can avoid the intimate contact 
between the substrate and the particles and (2) the possible exis- 
tence of preferential paths. 


30304 (CONF-900512—Absts., pp. 1, Paper 98) Use of a 
novel immobilized 6-galactosidase reactor to hydrolyze the 
lactose constituent of skim milk. Bakken, A.P. (Univ. of Wiscon- 
sin, Madison (USA)); Hill, C.G. Jr.; Amundson, C.H. Oak Ridge 
National Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

A novel chemical reactor, consisting of 8-galactosidase from As- 
pergillus oryzae immobilized onto a ribbed membrane made from a 
50:50 ratio of polyvinyichloride and silica, was used to hydrolyze 
the lactose constituent of skim milk. The ribbed membrane is rolled 
so that the reactant fluid flow is along the axis of the cylindrical re- 
actor, through the annular openings formed by the ribs. This 
axial-annular flow reactor can be used to hydrolyze the lactose in 
skim milk without the problems observed with other reactor 
configurations, namely, plugging due to particulates, microbial con- 
tamination, and large pressure drop. Multi-response nonlinear 
regression methods were employed to determine the kinetic pa- 
rameters of the rate expressions, based on a proposed enzymatic 
mechanism that includes the formation of oligosaccharides. HPLC 
methods were employed to monitor the concentrations of all 
species present in the effluent stream. For the reactor conditions 
used in this research, a rate expression which includes the sepa- 
rate inhibition effects of a- and 6-galactose (and the associated 
mutarotation reaction) is sufficient to model the hydrolysis of lac- 
tose in skim milk. At 30C and a space time of 9 min, 70% of the 
lactose present in skim milk can be hydrolyzed with the axial- 
annular reactor. 


30305 (CONF-900512—Absts., pp. 1, Paper 100) Enzyme ad- 
sorption/desorption during the hydrolysis of pretreated poplar. 
Nutor, J.R.K. (Dartmouth Coll., Hanover, NH (USA)); Converse, 
A.O. Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The hydrolysis of pretreated poplar wood was carried out with 
Trichoderma reesei GC123 cellulase. Varying cellulase concentra- 
tions (1.26, 2.52, 5.04 mg-protein/ml) were used on substrate 
concentrations of 2.5% wiv, 5% w/v, and 10% w/v at pH 4.8 and 
40C. The concentration of enzyme protein remaining in solution, 
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the glucose concentration, and the total sugar concentration were 
measured as a function of time during the hydrolysis. The enzyme 
rapidly adsorbed initially, reaching a maximum in about 30 min- 
utes. It remained at this maximum until near the end of hydrolysis. 
After this, 55 to 75% of the cellulase returned to solution as the re- 
maining cellulose was hydrolyzed. The time required for this 
maximum adsorption before enzyme returned to solution was found 
to be inversely proportion to the initial enzyme concentration. How- 
ever, a fraction of the cellulase remained on the lignin at the end of 
hydrolysis. At lower initial enzyme concentrations, the ability to 
convert cellobiose to glucose was reduced. Dilution of the solution 
of unhydrolyzed substrate (lignin) with buffer did not cause the 
cellulase to desorb over the range of concentrations studied. Fur- 
thermore, the addition of enzyme to the solution at the end of 
hydrolysis did not result in further adsorption on the lignin. Hence, 
it appears that the lignin was saturated with enzyme over the 
range of concentrations studied. 


30306 (CONF-900512—Absts., pp. 1, Paper 101) The simulta- 
neous saccharification and fermentation of pretreated woody 
crops to ethanol. Spindler, D.D. (Solar Energy Research Inst., 
Golden, CO (USA)); Wyman, C.E.; Grohmann, K. Oak Ridge Na- 
tional Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Four promising woody crops: (Populus maximowiczii x nigra 
(NE388), P. trichocarpa x deltoides (N11), P. tremuloides, and 
Sweetgum Liquidambar styraciflua) were pretreated by dilute sulfu- 
ric acid and evaluated in the simultaneous saccharification and 
fermentation (SSF) process for ethanol production. The yeast, Sac- 
charomyces cerevisiae, was used in the fermentations, alone and 
in mixed culture with G-glucosidase. All SSFs were run at 37C for 
eight days and compared to saccharifications at 45C under the 
same enzyme loadings. S. cerevisiae alone achieved the highest 
ethanol yields and rates of hydrolysis at the higher enzyme load- 
ings, while the mixed culture performed better at the lower enzyme 
loadings without 6-glucosidase supplementation. The best overall 
rates of fermentation and final yields were achieved with P. maxi- 
mowiczii x nigra (NE388) and Sweetgum Liquidambar styraciflua 
followed by P. tremuloides and P. trichocarpa x deltoides (N11). Al- 
though there were some differences in SSF performance, all of 
these pretreated woody crops show promise as substrates for 
ethanol production. 


30307 (CONF-900512—Absts., pp. 1, Paper 103) Parameters 
affecting the kinetics of ethanol production from CO, CO» and 
H2 by Clostridium ljungdahlii. Lundback, K.M.O. (Univ. of 
Arkansas, Fayetteville (USA)); Elmore, B.B.; Baker, S.B.; Klasson, 
T.K.; Clausen, E.C.; Gaddy, J.L. Oak Ridge National Lab., TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals; Gatlinburg, TN (United States); 7-11 May 1990. 
In Twelfth symposium on biotechnology for fuels and chemicals: 
Program arJ abstracts. 141p. Order Number DE91000602. 
Source: OSTI. 

Clostridium Ijungdahlii, strain PETC, is capable of converting CO, 
COz, and He in synthesis gas to ethanol and acetate. Significant 
efforts have been directed toward forcing the bacterium to produce 
ethanol instead of the favored product, acetate. This paper 
presents the results of a kinetic study using CO and CO>2/H2 as 
substrates. The effects of nutrients concentration, sulfur gas toxic- 
ity, and choice of substrate on intrinsic kinetics are addressed. 


30308 (CONF-900512—Absts., pp. 1, Paper 104) A compari- 
son of inhibitory effects on S. cerevisiae and Z. mobilis in 
batch and continuous culture. Wu, J.J. (Univ. of Arkansas, 
Fayetteville (USA)); Clausen, E.C.; Gaddy, J.L. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Based upon volumetric ethanol productivity and start-up time in 
the immobilized cell reactor, Z. mobilis has been found to be pre- 
ferred over S. cerevisiae. However, S. cerevisiae was found to be 
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more tolerant of pH fluctuations than Z. mobilis. This paper exam- 
ines the effects of the presence of small quantities of impurities, 
such as acid hydrolyzate by -products or acid recovery solvents, 
on the performance of the two organisms. The kinetics, productivi- 
ties, start-up time, and longevity of S. cerevisiae and Z. mobilis 
were compared with varying quantities of impurities in batch culture 
and the immobilized cell column. 


30309 (CONF-900512—Absts., pp. 1, Paper 105) Studies on 
whole cell immobilization of yeast Saccharomyces cerevisiae 
NSI 113 on a packed-bed caicium-alginate support on cane 
molasses. Pande, K. (National Sugar Inst., Kanpur (India)); 
Agrawal, P.K. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Tweffth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The studies on immobilization of the yeast, Saccharomyces cere- 
visiae NS| 113, on a packed-bed of Ca-alginate support were done 
on Indian cane molasses. The effect of calcium chloride concentra- 
tion on the rate of ethanol production and cell leakage, the effect of 
Na-alginate concentration, and the effect of sand on fermentation 
were studied. Cell leakage from the gel decreased with increases 
in calcium chloride concentration to about 0.4%, but there was no 
appreciable change in cell leakage. The ethanol production drasti- 
cally decreased by increasing Ca-chloride concentration. By 
increasing the concentration of Na-alginate, the cell loss 
decreased, but there is no appreciable change beyond 7% of Na- 
alginate. Fermentation efficiency increased by 1% on the addition 
of sand into the gel (one-half of the wet weight of gel). The stan- 
dard method was used for cell entrapment to the extent of 4% of 
Na-alginite solution, in which cells had been mixed to give a 20% 
(w/v) slurry. The fermentation system was prepared by using 0.2% 
CaCl. solution. It was observed that fermentation efficiency was 
improved from 81 to 93% with an ethanol yield of 8.68%. 


30310 (CONF-900512—Absts., pp. 1, Paper 108) Enzymatic 
saccharification and fermentation of sugar beet pulp for SCP 
production. Nigam, P. (Zentral Labour, Zucker-AG (West Ger- 
many)); Vogel, M. Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 

Single vessel experiments for the bioconversion of beet pulp 
were performed in 5-liter fermentors (Biostat S., B. Braun, FGR). 
These experiments utilized two main components, viz., A-Yeast 
Candida tropicalis DSM 70151, and B- Enzyme sources (1) a Novo 
SP249 product (pectinase + little hemicellulase) and (2) a prepara- 
tion from Trichoderma reesei Rut-C30 NRRL 11460 (Cellulases). In 
the first set of experiments, direct fermentation of saccharified fil- 
trate of pulp with yeast was carried out at 30C, 180 rpm for 40 h. 
In the second and third sets, saccharification/fermentation was per- 
formed in one stage at 37C, 180 rpm with the difference that, in 
the third set, yeast was inoculated after 16 h of enzymatic reaction 
on beet pulp. Results are discussed for (1) biomass yield, (2) 
protein content, and (3) bioconversion efficiency for each set of ex- 
periments. 


30311 (CONF-900512—Absts., pp. 1, Paper 109) New 
methods for growing plant and mammalian cells and for disso- 
ciation of methanol. Clyde, R. (Clyde Engineering Service, New 
Orleans, LA (USA)). Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 
Fibroblasts on fibers produce substances for cancer and burn 
treatment. Mammalian and plant cells can be immobilized on 
fibers, and when Celite is entrapped in the fibers, a large surface 
area is provided. When such an RBC (rotary biological contactor) 
is run half full, light and air hit a thin moving film. Fast (10 to 15 
min) conversion of sugar to alcohol can be done and wastewater 
cleaned. In another design, cells grow on polyurethane foam, and 
when a stainless steel mesh is put around the foam, it protects 
against collisions and makes it heavier, so it can be fluidized by 





sparging air in the bottom. A catalytic heat exchange for decom- 
posing methanol to H2 and CO will be described where 20% more 
energy is saved over burning methanol because waste heat is uti- 
lized to vaporize the methanol and supply heat for the endothermic 
reaction. The exchanger provides for expansion of the gases for 
use in a car or turbine. There is no pollution, and it is expected 
that methanol can be produced for only 35¢ per gallon. 


30312 (CONF-900512—Absts., pp. 1, Paper 116) Biological 
pretreatment of water hyacinth for improved biogas produc- 
tion. Madamwar, D. (Sardar Patel Univ., Gujarat (India)); Patel, V.; 
Patel, A. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Water hyacinth powder pretreated by ten isolated fungi was fer- 
mented anaerobically to biogas with the ultimate aim of improving 
gas production. Lignin-, cellulose-, and hemicellulose-degradation 
was recorded and showed increased biotechnological substrate 
value. Biogas produced from pretreated water hyacinth was more 
than twice the amount from untreated water hyacinth. In addition to 
increasing total gas production, microbial pretreatment was respon- 
sible for higher methane content in the digester gas, enriching its 
fuel value. 


30313 (CONF-900512—Absts., pp. 1, Paper 53) Induction of 
mutation in Trichoderma viride and on laboratory-scale con- 
version of natural cellulose into fuel. Tahoun, M.K. (Univ. of 
Alexandria (Egypt)); Khalil, A.; Helmi, S.; Khairy, AH. Oak Ridge 
National Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Mutants of Trichoderma viride ATCC 32630 were obtained by 
uv-irradiation (2,400 erg/mm? (240 J/m?)) for 60 s of conidia sus- 
pension to 6% survivors. The mutants were selected on the basis 
of their capacity to convert cellulose into reducing sugars. Six of 
the selected mutants revealed higher avicelase activity 0.0365, 
0.0375, 0.0385, 0.0475, 0.0565, and 0.0605 umol reducing sugars/ 
ml/min than the wild type 0.033 pmol reducing sugars/ml/min. 
While five mutants exhibited higher CMCase activity values 4.35, 
4.58, 4.61, 4.91, and 5.74 ymol reducing sugars/mi/min as com- 
pared with the parent strain 3.76 pmol reducing sugars/mV/min. 
However, only one mutant gave 29.95 yumol P-nitrophenol/mV/min 
compared to the wild strain 21.0 umol P-nitropheno/ml/min. Hy- 
drolysis of natural cellulose (rice straw) and cellulose powder on a 
laboratory scale by the cell-free extract of A. niger, T. viride, or the 
mixture of both, indicated the superiority of T. viride liquid culture 
fitrate and the mixture of the culture filtrate of the two fungi 
species, in the saccharification of the cellulosic materials tested. 


30314 (CONF-900512—Absts., pp. 1, Paper 54) Induction of 
mutation in Aspergillus niger for conversion of cellulose into 
fuel precursor. Helmi, S. (Univ. of Alexandria (Egypt)); Khalil, A.; 
Tahoun, M.K.; Khairy, A.H. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and abstracts. 141p. Order Number DE91000602. Source: 
OSTI. 

Induction of mutation in Aspergillus niger ATCC 1004 was 
achieved by exposure of conidia suspension to uv-light 2,400 erg/ 
m? (240 J/m?) for 120 s to obtain 5% survivors. The mutants were 
tested for the activity of different cellulases and were selected ac- 
cording to (1) rate and percentage of germination, (2) mycelial dry 
weight, (3) colony morphology, and (4) diameter of conidia. The ef- 
ficiency of the mutants to convert celllose into reducing sugars was 
detected by the assay of the activity of different cellulases. Three 
of the selected mutants indicated higher Avicel activity, 0.0183, 
0.0205, and 0.0295 , mol reducing sugars/m/min compared to 
0.0153 for the wild type. The uv-irradiation also induced mutants 
that gave elevated CMCase activity, 3.06, 3.44, 5.30, 6.47, and 
7.20 ymol reducing sugars/mi/min as compared with the wild type, 
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2.94 pmol reducing sugars/mi/min. Highly significant (F-test) in- 
creases in the activity of 6-glucosidase were obtained for some of 
the selected mutants, 196.50, 255.00, 255.70, and 267.5 umol P- 
nitrophenol/mi/min compared to the parent strain, 167.20 umol 
P-nitrophenol/mV/min. 


30315 (DOE/ER/13924—-4) Anaerobic O-demethylation of 
phenyimethylethers: Final report, June 1, 1988—May 31, 1991. 
Frazer, A.C.; Young, L.Y. New York Univ., NY (United States). 
Medical Center. Aug 1991. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-88ER13924. Order 
Number DE91018272. Source: OSTI; NTIS; GPO Dep. 

Assay of O-demethylation in cell-free extracts of Acetobacterium 
woodii: we have shown that THF and ATP are necessary for en- 
zyme activity and thus are probably reactants; apparent Km values 
were 0.65 mM for the methoxylated substrate, 0.27 mM for ATP, 
and 0.17 mM for DL-THF. The enzyme activity is present in the cy- 
tosol, rather than being membrane bound, and is sensitive to 
oxygen. There is evidence to suggest that the enzyme system 
involves more than one protein component. Studies using suspen- 
sions of whole cells, suggest that there are several inducible AOD 
systems with distinguishable substrate specificities in A. woodii. A 
similar phenomenon has previously been suggested for the related 
acetogen, Eubacterium limosum. We have developed a system for 
obtaining mutants that are deficient in O-demethylation (AOD) in 
E. limosum, by using transposon mutagenesis with Tn916. In an 
ancillary study, A. woodii and E. limosum, were compared with 
respect to their capacity to O-demethylate guaiacol and chlorogua- 
iacols. 8 refs., 1 fig., 1 tab. 


30316 (NEI-DK-585) Large-scale biogas plants: Agricul- 
ture - environment - energy - industry. Summary of midway 
report from Coordination Coommitte tor combined biogas 
plant. Energistyrelsen, Copenhagen (Denmark). Sep 1989 23p. Or- 
der Number DE91525258. Source: OSTI; NTIS (US Sales Only). 

English summary report of: Biogasfaellesaniaeg. Landbrug - 
miljoe - energi - industri. Midtvejsrapport for Koordineringsudvaiget 
for Biogasfaellesaniaeg. 

The experience from operation of the biogas plants in 1988 and 
1989 has been favourable. The gas production has increased sub- 
stantially - more, in fact, than expected initially. At the same time, 
the plants have proved able to contribute in a financially favourable 
way to the solution of a number of environmental problems. For 
example, they help to reduce the pollution by nutrient salts from 
farms. (author). 


30317 (SEI-EED-4) Manufacturing, installation and com- 
missioning of a wood gasifier for fuel oil substitution in a 
ceramic factory in Arusha, Tanzania. Sjoeblom, A.; Forsman, J. 
SIDA collaboration. Stockholm Environment Inst. (Sweden). 1989. 
49p. Order Number DE91527211. Source: OSTI; NTIS (US Sales 
Only). 

This report covers the manufacturing, installation and commis- 
sioning of a wood gasification plant, installed and taken in 
operation during spring 1989, for oil substitution at a ceramic fac- 
tory in Arusha Tanazania. The manufacturing process was marked 
by some delays, principally depending on bad drawings and pian- 
ning in the beginning. Due to time constraints only one complete 
test run with performance measurements was carried out. The 
measurements included the gas composition, fuel composition, gas 
temperatures, gas flow, fuel flow, output power and efficiency. The 
most important results are: ~ The gas temperature at the outlet of 
the gasifier was 496.1 C and at the burners 105.9 C. * The gas 
flow was measured to 0.125 m°/s = 0.073 Nm%/s and the fuel flow 
was determined to 0.026 kg/s. * The efficiency of the gasifier was 
calculated to 0.87. * The heating power was 325 kW. The experi- 
ences from the operation of the system lead to the following 
observations regarding the practical design of wood gasifiers for 
similar purposes: * A condensate mantle on the gasifier would be 
useful for facilitation of re-start after shut down. * Water seals are 
not a good solution to the sealing problem but if they are used, 
they must have water vessels connected to the water seals for re- 
filling. * Burners should be provided with combustion air fed by a 
separate fan. * Only simple mechanical solutions should be used, 
especially the mechanism that regulate the level of the grate. (au). 
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30318 (SLU-ISK-U—182-90) Wood powder - an upgraded 
wood fuel. Marks, J. Swedish Univ. of Agricultural Sciences, 
Garpenberg (Sweden). Dept. of Operational Efficiency. Dec 1990. 
31p. (In Swedish). Order Number DE91527225. Source: OSTI; 
NTIS (US Sales Only). 

When creating a very dry and fine fraction like wood powder, the 
result is a uniformed fuel, easy to handle and with high energy con- 
tent. With wood powder there is a radical increase in the velocity of 
combustion so that the burning technique can be changed. A wood 
fuel can then be burned in a flame in the same way as oil or gas 
and give the same high power output. By moving the problematic 
and difficult part of the wood preparation to a separate operation, 
the advantage of a large scale production can fully be utilized. At 
the same time, the usage will be simple and efficient both in large 
and small scale operations. The change in burning techniques 
makes wood powder an alternative with access to a larger market 
than other wood fuels. In principle all heating done by oil can be re- 
placed by wood powder even in small boilers in limited space and 
densely built-up areas. The energy spent in upgrading is fully com- 
pensated through more efficient handling and combustion. As with 
the energy balance, the costs for production are recovered in the 
combustion. A good combustion efficiency also results in reduced 
fuel consumption. Other factors such as use of cheap raw material 
and a large market with high annual utilization have also a positive 
influence on the economy. The easy handling will give systems 
with a good reliability and a high availability. Consequently, there is 
a high possibility to receive a good economic return using wood 
powder, thereby creating a more competitive wood fuel. (au). 


30319 Process for the synthesis of ethanol. Woods, R.P. 13 
Jun 1991. Filed date 13 Dec 1989. Canada Patent patent applica- 
tion 2005462. 14p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A new process for synthesizing ethanol proposes the direct 
generation of ethanol through an in-vivo combined system of pho- 
tosynthetic carbon fixation (PCF) and ethanol generation using 
genetically engineered photosynthetic microorganisms. The pre- 
ferred embodiment uses five basic ingredients: an in-vivo system 
for PCF, an inorganic carbon source, light, water, and a genetically 
added capability to generate ethanol directly from those carbohy- 
drates produced by the other ingredients of the system. The in-vivo 
system for PCF is preferably derived from one or more photosensi- 
tive microorganisms selected from the group consisting of 
cyanobacteria, eukaryotic algae, and photosynthetic bacteria. The 
photosynthetic bacteria may be green sulfur bacteria or purple sul- 
fur bacteria. The inorganic carbon source is preferably CO2, and 
the water may be fresh or saline. The added genetic capability is 
accomplished by the addition of the genes required for synthesis of 
ethanol from pyruvate, added to the genetic complement of the mi- 
croorganism by recombinant DNA techniques. For example, the 
genes may be isolated from Saccharomyces cerevisiae or Zy- 
momonas mobilis and then mounted directly onto a vector plasmid 
for transformation of the photosynthetic microorganism. 
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30320 (CONF-900512—Absts., pp. 1, Paper 2) Biomass-to- 
gasoline: Catalyst and feedstock effects. Evans, RJ. (Solar 
Energy Research Inst., Golden, CO (USA)); Agblevor, F.; Milne, 
T.A. Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The rapid screening of biomass feedstocks by pyrolysis mass 
spectroscopy coupled with multivariate data analysis techniques 
has been used to characterize samples of herbaceous and woody 
biomass. The results of this characterization were correlated with 
the performance of these feedstocks in the pyrolysis and zeolite 
conversion to gasoline-range hydrocarbons. The authors have 
studied the conversion of five herbaceous species, six hardwoods, 
and two softwoods, as well as samples of cellulose and lignin. The 
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yield of gasoline-range hydrocarbons depended on the concentra- 
tion of lignin and the relative distribution of the two main types of 
carbohydrate pyrolysis products. These two main carbohydrate py- 
rolysis products are the anhydrosugars (e.g., levoglucosan) and the 
C1 and C4 oxygenates (e.g., hydroxyacetaldehyde). Higher yields 
of hydrocarbons from the catalytic step were obtained from sam- 
ples that gave higher yields of anhydrosugars in the pyrolysis step. 
Both the hydrocarbon product yields and the primary carbohydrate 
pyrolysis products were dependent on the potassium and calcium 
content of the samples, which catalytically control the pyrolysis 
product composition. 


30321 (CONF-900512—Absts., pp. 1, Paper 81) Seed gum of 
Stiphnodendron barbatiman. Reciher, F. (UFPR, Curitiba, Para 
(Brazil)); Leitner, S.C.S.; Sierakowski, M.R.; Fontana, J.D.; Correa, 
J.B.C. Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Stryphnodendron barbatiman (barbatimao) is a ubiquitous 
legume tree in the Cerrados region of central Brazil. Its timber and 
bark tannins are explored for the construction and leather indus- 
tries. Although legume seed polysaccharides are widely studied, 
nothing is known about them in this species, and thus the current 
focus on the chemical structure and rheological properties of bar- 
batiman seed glycans. Powdered seed lipids, pigments, and small 
molecular weight carbohydrates were discarded by extractions with 
hot benzene:ethanol (2:1) and methanol:water (4:1). The. residue 
was then extracted with cold water (4C) producing a viscous 
solution. Its precipitation with an excess of ethanol allowed the re- 
covery of crude polysaccharides (yield: 28%, dry weight basis; 
intrinsic viscosity (n) = 750 centipoises (750 mPa - s)). Viscosity 
proved to be very dependent on extraction procedures. The puri- 
fied fraction after Sevag deproteinization and complexation with 
Fehling’s reagent was submitted for structural analyses. It showed 
mannose and galactose in a 1.5:1.0 ratio by gic of alditol perac- 
etate derivatives of the acid hydrolysis products. The '*C-NMR 
peaks were fully resolved and identified, confirming a galac- 
tomanna structure. The anomeric configuration for D-mannose and 
L-galactose was confirmed through chromium trioxide oxidation. A 
structural and rheological comparison with galactomannans from 
conventional sources is being undertaken. 


30322 (NISK-R-10/90) Measurement of industrial wood 
chips. Okstad, T. (Papirindustriens Forskningsinstitutt, Oslo (NO)); 
Vethe, A.; Foslie, M. Norsk Inst. for Skogforskning, Aas (Norway). 
1990. 27p. (In Norwegian). Order Number DE91527124. Source: 
OSTI; NTIS (US Sales Only). 

Basic density, solid volume percentage, green weight per m® 
solid, green weight per m® loose and dry matter percentage were 
measured in a sample of industrial wood chip loads, delivered from 
sawmills in several parts of Norway to the pulping industry. 4 refs., 
9 figs., 18 tabs. 


30323 (STEV-TB-91-17) Experimental determination of 
biodegradation speed for a number of wood fuels, depending 
on temperature and oxygen content. Ernstson, M.L. (Royal Inst. 
of Tech., Stockholm (SE). Dept. of Chemical Engineering); Rasmu- 
son, A.; Jirjis, R. Statens Energiverk, Stockholm (Sweden). 12 Jun 
1989. 66p. (In Swedish). Project STEV-146-305. Order Number 
DE91527170. Source: OSTI; NTIS (US Sales Only). 

This report comprises a thorough description and a summary of 
results from laboratory tests to determine how the microbial degra- 
dation of needies, bark and wood chips depends on oxygen 
content and temperature. Losses of substance is measured. The 
speed of degradation is markedly larger in the laboratory tests than 
in previously made full-scale tests. The speed of degradation 
shows large variations depending on time of the year. (UW) (3 
refs., 9 figs., 77 tabs.). 
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30324 (NEI-DK-590, pp. 1-12) Some of the hindrances to 
optimal utilization of wastes in the energy supply. Dalager. S. 
(dk-TEKNIK, Soeborg (DK)). Videncenter for Halm- og Flisfyring 
(Denmark). 1990. 81p. (in Danish). (CONF-9008216—: Conference 
on the kind of future biomass could have in relation to energy sup- 
plies, Billund (Denmark), 22 Aug 1990). In What kind of future has 
biomass in relation to energy supplies?. Order Number 
DE91525261. Source: OSTI; NTIS (US Sales Only). 

Detailed arguments for increased utilization of organic wastes 
within the energy supply are presented. It is suggested that com- 
bustion is the preferable method of converting organic wastes to 
energy. (AB). 


30325 (NEI-DK-620) Measurements of emission from 
retrofitted and renovated boilers fired with small bales of 
straw. Jessen, P. Dansk Teknologisk Inst., Aarhus (Denmark). Jan 
1991 16p. (In Danish). Order Number DE91525374. Source: OSTI; 
NTIS (US Sales Only). 

Results of measurements from emission from straw fuelled boil- 
ers show that it is very difficult to achieve an acceptably low 
content of carbon monoxide in the flue gas, whereas emission of 
carbon dioxide was not significant. Particle emission was compara- 
tively low where operation was stable. The plant efficiency was 
determined as 45%-65%, dependent on whether of not the com- 
bustion chamber was insulated. (AB). 


30326 (STEV-FBT-91-14) Study of MSW incinerator: Over- 
all operation and on-site measurements over the grate. Santos, 
A.M. dos (Royal Inst. of Tech., Stockholm (SE). Dept. of Heat and 
Furnace Technology). Statens Energiverk, Stockholm (Sweden). 21 
Mar 1991. 64p. Project STEV-276-370. Order Number 
DE91527219. Source: OSTI; NTIS (US Sales Only). 

A measurment program of a municipal solid waste incinerator 
was carried out. The aim was to characterize the distributed grate 
off-gas temperature and composition. Simultaneously, all operating 
conditions were recorded. Two complete passes over the bed were 
achieved with the measurements of concentrations of CO2, CO, 
O2, H2, CHs, and other higher order hydrocarbons taken. The 
most significant combustible species were found to be CO, Hz and 
CH,. The concentration of O2 in the off-gas was very low, indicat- 
ing low air by-passing. The bottom ash was analysed in the 
laboratory, and found to contain 4.8 per cent unburned carbon, 
showing good burnout. The waste composition was estimated from 
the data to be CeHg +0375, with a moisture content of 27 per cent, 
and an ash content of at least 12.4 per cent. The LHV as-delivered 
was found to be 9279 kJ/kg. The average grate energy release 
amounted to 772 kW/m?, and the overall energy recovery effi- 
ciency to 89 per cent, at 56 per cent excess air. (au). 


30327 (STEV-FTB-91-15) Investigation of grate combus- 
tion of biomass fuels in an experimental furnace. Olanders, B. 
(Chalmers Univ. of Technology and Goeteborg Univ., Goeteborg 
(SE). Dept. of Inorganic Chemistry). Statens Energiverk, Stockholm 
(Sweden). 9 Nov 1990. 44p. Project STEV-276-374. Order Number 
DE91527203. Source: OSTI; NTIS (US Sales Only). 

The objective of this investigation has been to study chemical 
processes of importance for the combustion cf biomass fuels and 
the formation of gaseous species that affect the environment nega- 
tively. Gas measurements have been made within the fuel bed 
during the combustion of biomass fuels. Three fuels have been 
studied: two mixtures of pelletized bark and wood chips and one 
fuel made of pelletized straw. Experiments have been performed in 
a laboratory scale furnace with 0.245 m i.d. Primary air has been 
supplied through a grate consisting of 340 holes of 3.7 mm diame- 
ter. Secondary air has been supplied 0.66 m above the grate. 
Measurements have been made of O2, CO2z, CO, H2 and NO. The 
measured values obtained were compared to values calculated 
with a computer program for thermochemical equilibrium condi- 
tions. The measured values of O2, CO2, CO and He show good 
agreement with the calculated equilibrium conditions at all bed re- 
gion stoichiometries. The measured values of NO indicate a higher 
rate of NO formation for the straw fuel than for the bark/wood chip 
fuels, which is not expected form the thermochemical equilibrium 
calculations. This indicates that the formation of nitrogen oxide 
does not reach thermochemical equilibrium conditions and that im- 
portant steps in the nitrogen conversion are kinetically controlled. It 
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may be favourable to run the bed at bed region stoichiometries be- 
low 1.00 and add air to complete combustion in a secondary stage. 
The results show a lower formation of nitrogen oxide under these 
conditions (staged combustion), than if all combustion air is sup- 
plied as primary air. (au). 
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30328 (DOE/BP/50249-T1) Hogged wood fuel supply and 
price analysis: Final report. Biederman, R.T.; Blazek, C.F. Insti- 
tute of Gas Technology, Chicago, IL (United States). May 1991. 
134p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC79-89BP50249. Order Number DE91017222. 
Source: OSTI; NTIS; GPO Dep. 

This study discusses the factors that determine the supply and 
demand for hogged wood in the Pacific Northwest, with particular 
emphasis on the role of the regional pulp and paper industry and 
lumber industry. Because hogged wood is often a substitute for 
conventional fuels, the consumption and price of natural gas, 
electricity, fuel oil and coal are also addressed. A detailed and com- 
prehensive examination of the indicies-relating to the hogged wood 
market is provided, including analysis and graphing of all time 
series variables. A spreadsheet- based forecasting model is devel- 
oped and presented with an emphasis on explaining the process 
used to arrive at the final model. 42 refs.. 46 figs., 14 tabs. (MHB) 


30329 (NEI-DK-590) What kind of future has biomass in 
relation to energy supplies?. Videncenter for Halm- og Flisfyring 
(Denmark). 1990 81p. (in Danish). (CONF-9008216-: Conference 
on the kind of future biomass could have in relation to energy sup- 
plies, Billund (Denmark), 22 Aug 1990). Order Number 
DE91525261. Source: OST!; NTIS (US Sales Only). 

Papers presented at a conference on the potentials of biomass 
in the Danish energy supply where it was concluded that much de- 
pended on the government's energy and pollution taxation policy. 
The future of biomass utilization, it was contended, lays in the gov- 
ernmental policy of promoting a continual increase in the number 
of decentral district heating and especially cogeneration plants, and 
its aim to use domestically produced fuels as much as possible. 
The need for government subsidies to help initiate biomass-fired 
plants was pointed out in addition to the fact that economic prob- 
lems were considerably more significant than technological ones. 
Yet research coordination with the other nordic countries was rec- 
ommended. (AB). 


30330 (NEI-DK-590, pp. 1-4) What is the role of biomass 
with regard to electricity production in central and decentral 
plants and in industry?. Berge, K. (ELKRAFT (DK)). Videncenter 
for Haim- og Flisfyring (Denmark). 1990. 81p. (in Danish). (CONF- 
9008216—: Conference on the kind of future biomass could have in 
relation to energy supplies, Billund (Denmark), 22 Aug 1990). in 
What kind of future has biomass in relation to energy supplies?. 
Order Number DE91525261. Source: OSTI; NTIS (US Sales Only). 

It is briefly claimed that technological development is necessary 
if biomass should be utilized to a greater extent within the electric 
power production industry. Biomass should also be used increas- 
ingly in cogeneration plants. Some of the problems that need to be 
tackled in relation to central and decentral plants are described 
and recommendations for means of promoting more extensive use 
of biomass are offered. (AB). 


30331 (NEI-DK-590, pp. 1-6) Necessary technological eco- 
nomical and political initiatives for optimal utilization of straw 
in the energy supply. Nikolaisen, L. (Videncenter for Halm- og FI- 
istyring, Dansk Teknologisk Institut, Aarhus (DK)). Videncenter for 
Halm- og Flisfyring (Denmark). 1990. 81p. (in Danish). (CONF- 
9008216-: Conference on the kind of future biomass could have in 
relation to energy supplies, Billund (Denmark), 22 Aug 1990). In 
What kind of future has biomass in relation to energy supplies ?. 
Order Number DE91525261. Source: OSTI; NTIS (US Sales Only). 

A description of the initiatives that it is claimed should be taken 
in order to promote the more extensive use of straw in cogenera- 
tion plants, district heating, gasification and power plants especially 
in relation to selected Danish towns. (AB). 
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30332 (NEI-DK-590. pp. 1-11) Conditions of the influence 
of the current and future role of wood in the energy supply. 
Houmann Jakobsen, H. (Afd. f. Maskinteknik, Skovteknisk Institut 
(DK)). Videncenter for Halm- og Flisfyring (Denmark). 1990. 81p. 
(In Danish). (CONF-9008216-: Conference on the kind of future 
biomass could have in relation to energy supplies, Billund (Den- 
mark). 22 Aug 1990). in What kind of future has biomass in 
relation to energy supplies?. Order Number DE91525261. Source: 
OSTI; NTIS (US Sales Only). 

There are special conditions connected with the use of wood fu- 
els. Wood is a natural resource the accessibility of which is limited 
by the fact that it has to be allowed to grow first, harvesting must 
take future wood resources into account. This is named "sustain- 
able development”. Recommendations for technical developments 
allowing conversion of coal fired district heating plants, and cogen- 
eration plants, to enable them to be wood-fuelled are given. 
Denmarks national energy policy and, more especially, fuel pricing 
policy are discussed. It is suggested that it is the government's 
current pricing and taxation policies which hinder the increased use 
of wood fuels. (AB). 


30333 (NEI-DK-590, pp. 1-6) Utilization of biogas in energy 
supply - status, potentials and barriers. Oellgaard, K. Videncen- 
ter for Halm- og Flistyring (Denmark). 1990. 81p. (In Danish). 
(CONF-9008216—: Conference on the kind of future biomass could 
have in relation to energy supplies, Billund (Denmark), 22 Aug 
1990). In What kind of future has biomass in relation to energy 
supplies?. Order Number DE91525261. Source: OSTI; NTIS (US 
Sales Only). 

The background for the management plan for biomass conver- 
sion plants within the Danish energy management plan is explained 
and the plan itself is briefly described in addition to the resulting 
achievements. Barriers for future development are discussed. It is 
suggested amongst other things that taxation policy should be 
used to strengthen efforts to protect the environment. (AB). 


30334 (NEI-DK-590, pp. 1-10) How much biomass is avail- 
able?. Evald, A. (Skovteknisk Institut (DK)). Videncenter for Halm- 
og Flistyring (Denmark). 1990. 81p. (In Danish). (CONF-9008216-: 
Conference on the kind of future biomass could have in relation to 
energy supplies, Billund (Denmark), 22 Aug 1990). In What kind of 
future has biomass in relation to energy supplies?. Order Number 
DE91525261. Source: OSTI; NTIS (US Sales Only). 

It is claimed that the public is not generally so aware of the en- 
ergy resource possibilities of wood, straw and organic wastes. The 
potentials for their use are explained and it is pointed out that the 
moisture content of these fuels varies greatly. Alternative forms of 
utilization, it is suggested, should be weighed up against their uses 
as fuel, and it is stressed that production methods for biomass fu- 
els change fast. Although the use of biomass in Denmark today 
constitutes only a very small percentage of overall fuel usage, fu- 
ture energy policy dictates that wood, straw and organic wastes 
should be increasingly utilized. (AB). 


30335 (NEI-DK-590, pp. 1-3) A development program for 
using biomass to produce energy. Sandholt, K. (Ener- 
gistyrelsens Biogassekretariat (DK)). Videncenter for Halm- og 
Flisfyring (Denmark). 1990. 81p. (in Danish). (CONF-9008216-: 
Conference on the kind of future biomass could have in relation to 
energy supplies, Billund (Denmark), 22 Aug 1990). In What kind of 
future has biomass in relation to energy supplies?. Order Number 
DE91525261. Source: OSTI; NTIS (US Sales Only). 

The general goals of current Danish energy policy are explained 
and the role of biomass in the energy supply is very briefly sum- 
marized. (AB). 


30336 (NEI-DK-621) District heating based on biogas: Ex- 
perience gained from sales compaigns for district heating 
based on biogas in towns considering local heating facilities. 
Hannibal, E.; Baadstorp, L. Nellemann Raadgivende Ingenioerer 
og Planlaeggere A/S, Aarhus (Denmark). Jun 1991 13p. (in Dan- 
ish). Contract ENS-UVE-90.0204. Order Number DE91525376. 
Source: OSTI; NTIS (US Sales Only). 

A description of experience gained from sales campaigns aimed 
at informing inhabitants of country towns on the advantages of 
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local heat supply from biomass fuelled district heating plants is pre- 
sented. (AB). 


30337 (SERI/SP—220-4403) The Alternative Fuels Data Cen- 
ter. Solar Energy Research Inst., Golden, CO (United States). Aug 
1991. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-83CH10093. Order Number DE91015003. 
Source: OSTI; NTIS: GPO Dep. 

In 1988, the Alternative Motor Fuels Act (AMFA) became Public 
Law 100-494. The AMFA encourages the production and use of 
motor vehicles designed to operate on alternative fuels. The alter- 
native fuels specified in the law are methanol, ethanol, and natural 
gas. The Department of Energy (DOE), along with several other 
federal, state, and local agencies, has undertaken numerous activi- 
ties aimed at fulfilling the AMFA directives. Among these activities 
is the establishment of the Alternative Fuels Data Center (AFDC), 
operated and managed by the Solar Energy Research Institute 
(SERI) in Golden Colorado. The AMFA targets activities for three 
vehicle types using alternative fuels: (1) light-duty vehicles such as 
automobiles, mini-vans, and light-duty; (2) heavy-duty vehicles 
such as tractor trailers and garbage trucks; and (3) urban transit 
buses. The primary purpose of the AFDC is to gather and analyze 
information on the fuel consumption, emissions, operation, and 
durability of these vehicles types. The AFDC staff work with an Or- 
acle Relational Database Management System and statistical 
software to provide information to users. 


30338 (STEV-TB-91-29) Technical and economical aspects 
on the use of chunkwood for energy production. Stridsberg, S. 
(Swedish Univ. of Agricultural Sciences, Garpenberg (SE). Dept. of 
Operational Efficiency). Statens Energiverk, Stockholm (Sweden). 
Jun 1988. 53p. Project STEV-146-318. (SLU-ISK-U—131-88). Order 
Number DE91527207. Source: OSTI; NTIS (US Sales Only). 

The competitiveness of chunkwood compared to other biomass 
fuels has been estimated and areas where the use of chunkwood 
have special advantages are indicated. Production, material prop- 
erties, handling and combustion are discussed and it is concluded 
that chunkwood can be used in most existing medium- and large- 
sized combustion plants. Further, a developing technique in 
gasification for process industries and electric power generation will 
probably prefer chunkwood as fuel in some of its models. Around 
year 2000, chunkwood can be competitive with other fuels on a 
market of at least 5 TWh/year in Sweden. (au). 


0940 Transport, Handling, and Storage 
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30339 (STEV-TB—91-16) Freezing process of wood particle 
aggregates. Shang Deku (Swedish Univ. of Agricultural Sciences, 
Garpenberg (SE). Dept. of Operational Efficiency). Statens Ener- 
giverk, Stockholm (Sweden). [1989]. 96p. Project STEV-146-317. 
Order Number DE91527169. Source: OSTI; NTIS (US Sales Only). 

The freezing process of wood particle aggregate involves com- 
bined heat and moisture transfer and the solidification of the 
aggregate during freezing. The latent heat effects may result from 
the evaporation-condensation of water vapour and the freezing of 
absorbed-condensed water among wood particles. Consequently, a 
redistribution of energy (heat) and moisture will take place in the 
process. An experiment was conducted to test the heat and mois- 
ture transfer as well as freezing status in one dimension. The 
freezing process was mathematically modelled and analyzed based 
on the principle of the finite element method and the finite differ- 
ence method. (author) (45 refs., 42 figs., 10 tabs.). 


30340 (STEV-TB-91-18) Freezing process and strength of 
frozen wood particle aggregates. Shang Deku (Swedish Univ. of 
Agricultural Sciences, Garpenberg (SE). Dept. of Operational Effi- 
ciency). Statens Energiverk, Stockholm (Sweden). Jan 1989. 50p. 
Project STEV-146-317. Order Number DE91527171. Source: 
OSTI; NTIS (US Sales Only). 

The study includes two subjects, the freezing process and the 
strength of frozen wood particle aggregates. The former concerns 
the theoretical concepts, the modelling (in relation to heat and 
moisture transfer as well as the state change of freezing) and the 
analysis through models solving (based on the finite element 





method and the finite difference method). The latter is experimen- 
tally carried out in unidirectional compression tests and shearing 
tests on the artificially frozen samples of sawdust and chips. The 
tests are made with respect to the factors such as moisture content, 
density, freezing temperature and freezing duration. The experi- 
mental results are formulated in terms of stress-strain relations and 
Mohr-Coulomb failure criterion. (au) (35 refs., 17 figs., 2 tabs.). 


30341 (STEV-TB-91-19) Strength of frozen wood particle 
aggregates. Shang Deku (Swedish Univ. of Agricultural Sciences, 
Garpenberg (SE). Dept. of Operational Efficiency). Statens Ener- 
giverk, Stockholm (Sweden). [1989]. 45p. Project STEV-146-317. 
Order Number DE91527172. Source: OSTI; NTIS (US Sales Only). 
The strength of frozen wood particle aggregates was experimen- 
tally studied in unidirectional compression tests and shearing tests. 
In laboratory, the tests were made on the artificially frozen samples 
of sawdust and chips. The chips came from birch and spruce 
Stands with or without branches as well as in big or small particle 
sizes. The strength of frozen wood particle aggregates was statisti- 
cally evaluated with respect to the factors such as moisture content, 
density, freezing temperature and freezing duration. The experi- 
mental results are formulated in terms of stress-strain relations and 
Mohr-Coulomb failure criterion. (au) (33 refs., 16 figs., 9 tabs.). 


30342 (STEV-TB—-91-20) Basic handling characteristics of 
wood fuels - angle of repose, friction against surfaces and 
tendency of bridge for different assortments. Mattsson, J.E. 
(Swedish Univ. of Agricultural Sciences, Garpenberg (SE). Dept. of 
Operational Efficiency). Statens Energiverk, Stockholm (Sweden). 
1989. 25p. Project STEV-146-317. Order Number DE91527173. 
Source: OSTI; NTIS (US Sales Only). 

Basic handling characteristics were measured for sawdust fuel 
pellets, fuel chips, hog fuel and chunkwood. The aim was to find 
relations between the basic handling characteristics and easily 
measurable fuel properties to facilitate the design of feeding sys- 
tems in heating plants. The angle of repose was 25-55 deg. and 
increased with the increasing ratio of particle length to thickness 
and with the increasing content of hooked or long particles. The 
angle of static friction, 10-40 deg., was effected more by the kind 
of surface than the fuel and followed the ascending order: coated 
plywood, urethane rubber, particle board, stainless steel, concrete 
and rubber belt conveyor. The tendency to bridge varied consider- 
ably and increased with greater content of hooked or long 
particles, a deeper fuel bed depth over the opening and a higher 
moisture content. The results indicate that more attention should 
be paid to the particle shape. (au) (30 refs., 9 figs., 5 tabs.). 


30343 (STEV-TB—91-21) Handling characteristics of wood 
fuels - friction between different surfaces and fuel assort- 
ments. Mattsson, J.E. (Swedish Univ. of Agricultural Sciences, 
Garpenberg (SE). Dept. of Operational Efficiency). Statens Ener- 
giverk, Stockholm (Sweden). Mar 1989. 44p. (in Swedish). Project 
STEV-146-317. Order Number DE91527174. Source: OSTI; NTIS 
(US Sales Only). 

With English summary. 

Operational problems in energy plants using wood fuel are usu- 
ally related to internal handling of the fuel. Therefore knowledge of 
basic handling characteristics of wood fuels is important when de- 
signing new installations. In order to provide design guidelines, the 
angle of repose, friction between fuel and different surfaces, freez- 
ing characteristics and tendency to bridge over outlet openings are 
being studied in a research project at the Swedish Univ. of Agricul- 
tural Sciences, Garpenberg. The project aims at finding relations 
between these handling characteristics and easily measured fuel 
properties. Measurement of the friction between fuels and surfaces 
was done according to well established routines. Totally eleven dif- 
ferent wood fuels such as sawdust, fuel pellets, fuel chips, hogged 
fuel and chunkwood were compared. The angle of static friction 
between fuels and surfaces varied between 10 and 40 deg. de- 
pending on the kind of surface and, for some combinations of fuel 
and surface, the moisture content. The friction generally followed 
the succession (highest first): rubber belt conveyor, concrete, 
stainless steel, particle board, urethane rubber and coated ply- 
wood. (au) (29 refs., 19 figs., 7 tabs.). 
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30344 (STEV-TB-91-23) Handling characteristics of wood 
fuels - tendency to bridge for different assortments. Mattsson, 
J.E. (Swedish Univ. of Agricultural Sciences, Garpenberg (SE). 
Dept. of Operational Efficiency). Statens Energiverk, Stockholm 
(Sweden). Apr 1989. 57p. (in Swedish). Project STEV-146-317. Or- 
der Number DE91527176. Source: OSTI; NTIS (US Sales Only). 

With English summary. 

Operational problems in energy plants using wood fuel are usu- 
ally related to internal handling of the fuel. Therefore knowledge of 
basic handling characteristics of wood fuels is important when de- 
signing new installations. In order to provide design guidelines, the 
angle of repose, friction between fuel and different surfaces, freez- 
ing characteristics and tendency to bridge over outlet openings are 
being studied in a research project at the Swedish Univ. of Agricul- 
tural Sciences, Garpenberg. The project aims at finding relations 
between these handling characteristics and easily measured fuel 
properties. The tendency to bridge was measured as the critical 
opening needed to break the bridge. In total sixteen different wood 
fuels such as sawdust, fuel pellets, fuel chips, hogged fuel and 
chunkwood were compared. Bridging tendency varied considerably 
among the tested fuels. Increasing tendency to bridge was the re- 
sults of increasing values of the three factors: content of hooked or 
long and thin particles, fuel bed depth over the opening, and mois- 
ture content of the fuel. The results indicate that more attention 
should be paid to the particle shape and the content of particles 
known to cause problems. (au) (20 refs., 20 figs., 9 tabs.). 


30345 (STEV-TB-91-26) Aerated storage of fuel chips - 
full-scale test. Hedstroem, R. (Swedish Univ. of Agricultural Sci- 
ences, Lund (SE). Dept. of Farm Buildings). Statens Energiverk, 
Stockholm (Sweden). Oct 1989. 26p. (in Swedish). Project STEV- 
146-330. Order Number DE91527179. Source: OSTI; NTIS (US 
Sales Only). 

The full scale test with chilled storage of fuel chips was realized 
in co-operation with Soedra Skogsenergi AB, at the fuel chip termi- 
nal north of Vaexjoe. The test was going on for 15 weeks during 
the time 1989-05-25—1989-09-06. The pile, which had a volume of 
400 m® fuel chips, was placed on an asphalted area. The pile di- 
mension was 23 x 10 m and the height was 3.8 m. In the bottom 
of the pile and in it's longitudinal direction perforated air ducts were 
placed. These were connected with a vertical air duct right in the 
middie of the pile. On the top of the vertical air duct a fan was 
placed. The air flow passed through the air ducts and out through 
the fuel chips. The material in the pile was newly logged residues. 
At the time of storage the moisture content was about 37 per cent 
and after three months of storage the moisture content was about 
17 per cent. The dry matter loss was very small and the energy 
change was positive, which means that the effective heating value 
increased by 5 per cent. An analysis of micro-fungus spores indi- 
cated that the total number of spores were ten timers higher after 
the storage than before. During the test period the average air flow 
through the fuel chips was about 20 m® per hour and m® fuel 
chips. (au). 
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30346 (NEI-DK-586) Protection from infection deriving 
trom communal biomass conversion plants: Guidelines on the 
prevention of the spread of infection and demands in relation 
to hygiene. Report, partial project 4. Bendixen, H.J.; Ammen- 
drup, S. Veterinaerdirektoratet, Copenhagen (Denmark). 1991 32p. 
(in Danish). Contract TR-87.251. Order Number DE91527047. 
Source: OSTI; NTIS (US Sales Only). 

A survey of the veterinary problems which arise in connection 
with the recycling of fertilsers, manures and organic wastes in bio- 
mass conversion plants is presented. The emphasis is on the 
protection of domestic animals from infection derived from new 
forms of management of manures and organic wastes. The various 
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infection risks are described, and demands for hygiene are sug- 
gested for all kinds of biomass conversion plants. The existance of 
several laws and executive orders that set limits on the use of cer- 
tain types of biomass is pointed out. It is also warned that the 
government may intervene with further restrictions if serious infec- 
tions should break out in this respect. It is concluded that that the 
measurement of fecal streptococci is suited to the determination of 
the level of hygiene achieved and it is suggested that this should 
be utilized in the monitoring and control of biomass conversion 
plants and as a guide to operational optimization. (AB) 18 refs. 


30347 (NEI-DK-587) Sanitation of manures and wastes: 
Experimental measurements in connection with the reduction 
of infectious substances in communal biomass conversion 
plants. Report from an experiment, partial report 4. Bendixen, 
H.J. Veterinaerdirektoratet, Copenhagen (Denmark). 1991 63p. (in 
Danish). Contract TR-87.251. Order Number DE91527048. Source: 
OSTI; NTIS (US Sales Only). 

A systematic investigation of several biomass conversion plants 
was carried out in order to evaluate whether a quantitive determi- 
nation of fecal streptococci can indicate the level of hygiene 
achieved. It was concluded that the method was satisfactory and 
that a result consisting of 3-4 log fecal streptococci reduction 
should be demanded in this relation. Regulations for handling ma- 
nures and organic wastes hygienically are presented. (AB). 


30348 (STEV-TB-91-5) Working environments in the man- 
ual feeding of chipper units fitted to agricultural tractors. Liss, 
J.E. (Swedish Univ. of Agricultural Sciences, Garpenberg (SE). 
Dept. of Operational Efficiency). Statens Energiverk, Stockholm 
(Sweden). 1990. 118p. (In Swedish). Project STEV-146-320. Order 
Number DE91527190. Source: OSTI; NTIS (US Sales Only). 

With English summary. 

A relatively comprehensive study has been carried out of two 
chipper units fitted to farm tractors with the purpose of reaching a 
better knowledge of the physical loads involved in the work and of 
the risks operators are exposed to through noise, recoil, blows and 
knocks while feeding chippers manually. The influence of log diam- 
eter on work load has been examined, as has the influence of how 
stacking is done and the source of the wood raw material. Here 
the study indicates that chipping may well be at least as exerting 
as forest work, at any rate in work with large-dimension logs. Stud- 
les have also been carried out of average noise levels when 
chipping delimbed and undelimbed wood raw material, as well as 
when chipping energy forest. Among other results, the study indi- 
cates that noise levels will be considerably lower when chipping 
undelimbed material than delimbed. As regards the risk for acci- 
dents, the study shows a relatively high level of kinetic energy in 
the piece of timber in the recoils which generally occur when the 
chipping blade first meets the wood. (au) (48 refs.). 


0990 Products and By-Products 
Refer also to citation(s) 30268, 30274, 30310, 31244 


30349 (CONF-900512—Absts., pp. 1, Paper 23) Biological 
production of acetaldehyde from ethanol using non-growing 
Pichia pastoris whole cells. Chiang, H.K. (Oklahoma State Univ., 
Stillwater (USA)); Fish, W.W.; Foutch, G.L. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 1141p. Order Number 
DE91000602. Source: OSTI. 

Acetaldehyde is produced commercially from the catalytic oxida- 
tion of ethyl alcohol or ethylene. Recently, interest has focused on 
the production of acetaldehyde by biological methods as a natural 
additive for various foods. Alcohol oxidase, from the peroxisome of 
Pichia pastoris yeast, can be used to produce food grade acetalde- 
hyde without expensive isolation of the enzyme. A batch bioreactor 
with continuous aeration and liquid ethanol feed has been tested. 
The highly volatile acetaldehyde is removed with the air stream 
and condensed. This paper discusses the reaction parameters re- 
quired to design a commercial bioreactor and presents enzyme 
Stability data over a wide range of potential operating conditions. 
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The preliminary process design and economic evaluation will be 
presented. 
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30350 (Juel-2441) Investigation of the macrokinetic regime 
of the heterogeneously catalysed synthesis from carbon diox- 
ide and hydrogen to methanol. Hoeltje, J.U. Forschungszentrum 
Juelich GmbH (KFA) (Germany). Inst. fuer Energieverfahrenstech- 
nik; Technische Hochschule Aachen (Germany). Feb 1991. 176p. 
(In German). Order Number DE91531925. Source: OSTI; NTIS 
(US Sales Only). 

The present contribution describes the influence of the most im- 
portant reaction parameters on the methanol and reverse water 
gas shift reaction starting from carbon dioxide and hydrogen. In 
order to characterize the conversions, the reaction rates were mea- 
sured in a differential continuous stirred tank reactor of the Berty 
type in which it was possible to adjust the concentrations of the 
most important components independent of each other. In detail, 
the dependence of the above-mentioned reactions on the partial 
pressures of hydrogen, carbon dioxide, water, methanol and car- 
bon monoxide and also on the temperature and overall pressure 
were studied with a Cu/ZnO/Al2O3 catalyst. According to the re- 
sults, water has a decisive effect on the conversion to methanol 
and also on the stability of the catalyst. The measured results were 
used to derive possible Langmuir-Hinshelwood formulations for the 
reaction rate and the parameters of the formulations were then fit- 
ted with non-linear regression. Measurements at a Cu/ZrO2/Al203 
catalyst show that with lower activity this catalyst displays improved 
compatibility for the reaction product water in comparison to the 
Cu/ZnO/Al,O0, catalyst. (orig.). 


30351 (Juel-2444) Exergo-economic investigation of pro- 
cesses for the methanol production from natural gas making 
use of a liquid phase synthesis. Bauer, T. Forschungszentrum 
Juelich GmbH (KFA) (Germany). Inst. fuer Energieverfahrenstech- 
nik; Technische Hochschule Aachen (Germany). Feb 1991. 178p. 
(In German). Order Number DE91531924. Source: OSTI; NTIS 
(US Sales Only). 

The object of work is the exergetic and economic analysis of dif- 
ferent system designs for the methanol production making use of 
the liquid phase synthesis according to O.T. Onsager, NTH Trond- 
heim/Norway. One can locate the weak spots of the techniques 
with the aid of this 'exergoeconomic’ evaluation. Improved system 
designs which consider the specific advantages and requirements 
of the liquid phase synthesis as well as the present technical feasi- 
bility are developed and interpreted. The greatest exergy losses 
and costs are caused by the synthesis gas generation and the 
necessary compression of air. The partial oxidation with pure oxy- 
gen instead of air is the most favorable technique in spite of the 
necessary air decomposition system. (orig.). 


30352 (LBL-30784) Conversion of ethane and of propane 
to higher olefin hydrocarbons: Quarterly report, April 1, 1991— 
June 30, 1991. Heinemann, H.; Somorjai, G.A. Lawrence Berkeley 
Lab., CA (United States). Jun 1991. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE91016896. Source: OSTI; NTIS; GPO Dep. 

It is the purpose of this work to extend recent findings of oxicia- 
tive methane coupling to the coupling of paraffinic hydrocarbons 
such as ethane and propane to produce C, respectively Cg and 
higher hydrocarbons. Variables which have been shown to influ- 
ence the olefin/paraffin ratio of the product will be investigated to 
optimize olefinic products. A study of the reaction mechanisms is 
to be undertaken on the basis of which improved catalysts will be 
synthesized. Results from work this quarter are as follows: (1) 
Ethane was charged together with oxygen and steam to a Ca-Ni-K 
oxide catalyst at three temperatures (300, 450, and 600°C) and at- 
mospheric pressure. (2) At 300°C conversion was very low (<1%). 





Only hydrocarbons were found in the product. The major hydrocar- 
bon was methane, the yield of which decreased with time on 
stream with a corresponding increase in propylene and ethylene 
(3)At 450°C conversion reached 60-70%. selectivity to hydrocar- 
bons was 50% or less (mostly CH4) with the remainder being 
carbon oxides. (4) At 600°C there was almost complete conversion 
of ethane to methane and carbon oxides with only very small 
amounts of ethylene. There appeared to be substantial coke depo- 
sition on the catalyst. (5) It is apparent from these results that 
temperatures of 600°C are too high and other process variables 
have to be explored. (6) A single run with propane feed at 600°C 
showed continuous catalyst deactivation and gave methane and 
CO, as major products with propylene being the largest constituent 
of Co-C¢ hydrocarbons. 6 figs., 1 tab. 
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30353 (IVO-B—01/91) Ecological effects of short-term regu- 
lation: A literary survey. Pohjonen, M. Imatran Voima Oy (IVO), 
Helsinki (Finland). 1991. 44p. (in Finnish). Order Number 
DE91527089. Source: OSTI; NTIS (US Sales Only). 

Hydro-power plants change their discharge rate according to 
daily and weekly variations in power consumption. This short-time 
regulation causes sudden changes in discharge and water level in 
the river below the power plant. This literary survey deals with the 
physicochemical and ecological effects of these changes, the pos- 
sibilities to describe these effects with mathematical models and 
also proposed ameliorating measures. Frequency and amplitude of 
changes in discharge and water level depend on the discharge of 
the power plant, the distance to the power plant and features of 
the river channel. Changes in the erosion pattern, dilution of other 
waters running into the river, light and ice conditions and shore 
habitats are typical effects which may be caused by changes in 
discharge and water level. These effects, especially as far as hy- 
draulics is concerned, are quite well Known and can be described 
fairly well with mathematical models. Ecological effects of short- 
term regulation are less profoundly studied and are not always 
sufficiently separated from effects caused by other factors related 
to stream regulation. The most obvious ecological effect is disap- 
pearing or diminishing of the flora in the zone of water level 
fluctuation. As far as bottom fauna or fish are concerned, the 
results of research are not so uniform. Ecological effects of short- 
term regulation have not been studied in the big rivers of Finland. 
Several mathematical models have been developed to describe the 
ecological effects, but the reliability and applicability of the results 
of these models is quite case-depending. 
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30354 (CONF-9109234—4) Use of a fish bioenergetics 
model to evaluate effects of dissolved oxygen mitigation at 
Norris Dam. Chang, L.H.; Christensen, S.W. Oak Ridge National 
Lab., TN (United States). [1991]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States); Oak Ridge Associated Universities, 
Inc., TN (United States). DOE Contract ACO5-840R21400. From 4. 
Tennessee water resources symposium; Knoxville, TN (United 
States); 24-26 Sep 1991. Order Number DES1017867. Source: 
OSTI; NTIS; GPO Dep. 

The management of tailwater fisheries, aquatic ecosystems, and 
hydropower can have conflicting objectives. For example, the in- 
stallation and operation of hydroelectric facilities affect downstream 
biological resources by changing flow regimes, temperatures, and 


13 HYDRO ENERGY 
1306 Environmental Aspects 


water quality. Special interest groups vigorously support and pro- 
mote each of these resources: tailwater sport fisheries. which 
enhance the economic and cultural life of a region: natural aquatic 
ecosystems, which contribute to biological diversity: and hydroelec- 
tric power, which can boost economic growth. Conflicts among 
these interests may multiply in the next 3 years as the licenses of 
hundreds of hydroprojects in the nation expire and applications for 
relicense are evaluated for renewal. When the physical costs to 
each resource can be presented in quantitative terms and the ba- 
sis on which these costs are determined is available to review. all 
parties can benefit because many different solutions can be exam- 
ined and their consequences quantified. This paper shows how a 
fish growth model influenced by environmental conditions such as 
water temperature and dissolved oxygen concentrations can be 
used to generate information about the costs and benefits of differ- 
ent hydropower development and mitigation scenarios. Models can 
provide defensible. objective, and accessible insight into outcomes 
of different development, mitigation, or non-development decisions 
This research is conducted as part of the Environmental Mitigation 
Study of the US Department of Energy’s Hydropower Program. 7 
refs., 2 figs. 


30355 (DOE/BP/13381-6) Idaho habitat and natural produc- 
tion monitoring: Annual report, 1989. Kiefer, R.B.: Forster, K.A. 
Idaho Dept. of Fish and Game. Boise, ID (United States). Jan 
1991. 201p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract BI79-84BP13381. Order Number 
DE91017203. Source: OSTI: NTIS; GPO Dep. 

Project 83-7 was established under the Northwest Power Plan- 
ning Council’s 1982 Fish and Wildlife Program to monitor natural 
production of anadromous fish, evaluate Bonneville Power Admin- 
istration (BPA) habitat improvement projects, and develop a credit 
record for off-site mitigation projects in Idaho. Project 83-7 is 
divided into two subprojects: general and intensive monitoring. Pri- 
mary objectives of the general monitoring subproject (Part 1) are to 
determine natural production increases due to habitat improvement 
projects in terms of parr production and to determine natural 
production status and trends in Idaho. The second objective is ac- 
complished by combining parr density data from monitoring and 
evaluation of BPA habitat projects and from other Idaho Depart- 
ment of Fish and Game (IDFG) management and research 
activities. Primary objectives of the intensive monitoring subproject 
(Part 2) are to determine the number of returning chinook and 
steelhead adults necessary to achieve optimal smolt production 
and to develop mitigation accounting based on increases in smolt 
production. Two locations are being intensively studied to meet 
these objectives. Field work began in 1987 in the upper Salmon 
River and Crooked River (South Fork Clearwater River tributary). 
22 refs., 10 figs., 17 tabs. 


30356 (DOE/BP/64321-3) Camas Creek (Meyers Cove) 
anadromous species habitat improvement: Annual report, 
1990. Seaberg, G.; Andrews, J.; Radko, M. Forest Service, 
Salmon, ID (United States). Salmon National Forest. Jun 1991. 
43p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AI79-86BP64321. Order Number DE91017202. Source: 
OSTI; NTIS; GPO Dep. 

Populations of wild salmon and steelhead in the Middle Fork of 
the Salmon River are at historical lows. Until passage and flow 
problems associated with Columbia River dams are corrected to 
reduce mortalities of migrating smolts, continuance of habitat en- 
hancements that decrease sediment loads, increase vegetative 
cover, remove passage barriers, and provide habitat diversity is im- 
perative to maintain surviving populations of these specially 
adapted fish. In 1987-1988, 4.3 miles of fence was constructed es- 
tablishing a riparian livestock exclosure. One end-gap and two 
water-crossing corridors were constructed in 1989 to complete the 
fence system. Areas within the exclosure have been fertilized to 
promote tree and shrub root growth and meadow recovery. A 
stream crossing ford was stabilized with angular cobble. Stream- 
bank stabilization/habitat cover work was completed at three sites 
and three additional habitat structures were placed. Extensive 
inventories were completed to identify habitat available to anadro- 
mous fish. Streambank stabilization work was limited to extremely 
unstable banks, minimizing radical alterations to an active stream 
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channel. Enhancement activities will improve spawning. incubation, 
and rearing habitat for wild populations of steelhead trout and chi- 
nook salmon. Anadromous species population increases resulting 
from these enhancement activities will provide partial compensation 
for downstream losses resulting from hydroelectric developments 
on the Columbia River system. 10 refs.. 11 figs.. 5 tabs 
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Refer also to citation(s) 31185 


1401 Resources and Availability 


30357 (SERI/TP—262-4118) SERI Solar Radiation Resource 
Assessment Project: Fiscal year 1990 annual progress report. 
Riordan, C.; Maxwell, E.; Stoffel. T.; Rymes. M.; Wilcox, S. Solar 
Energy Research Inst., Golden, CO (United States). Jul 1991. 56p 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE91002164. Source: 
OSTI; NTIS; GPO Dep 

The purpose of the Solar Radiation Resource Project is to help 
meet the needs of the public, government, industry, and utilities for 
solar radiation data, models, and assessments as required to 
develop. design, deploy. and operate solar energy conversion sys- 
tems. The project scientists produce information on the spatial 
(geographic), temporal (hourly, daily, and seasonal), and spectral 
(wavelength distribution) variability of solar radiation at different lo- 
cations in the United States. Resources committed to the project in 
FY 1990 supported about four staff members, including part-time 
administrative support. With these resources, the staff must concen- 
trate on solar radiation resource assessment in the United States; 
funds do not allow for significant efforts to respond to a common 
need for improved worldwide data. 34 refs., 21 figs., 6 tabs. 


1403 Economic, Industrial, and Business Aspects 


30358 (NEI-DK-589) Regional promotion of solar energy in 
the Viborg aministrative area. Pressesekretariatet for Vedvarende 
Energi, Aarhus (Denmark). Apr 1991 62p. (In Danish). Contract 
TR-89.0647. Order Number DE91527050. Source: OSTI; NTIS (US 
Sales Only). 

A description of activities aimed at disseminating information 
about, and thus promoting sales of solar heating systems and 
components in a local area of Denmark. In that country the govern- 
ment subsidize initiatives for the establishment of such systems 
which can be used in relation to residential buildings and district 
heating plants. (AB). 
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Refer also to citation(s) 31067, 31469, 31706, 31796, 31797, 
31798, 31801, 31802, 31805, 31806, 31807, 31808, 31809, 31813, 
31815, 31817, 31818, 31819, 32587 


30359 (BNL-52265, pp. 3-8) Theoretical studies of bacterial 
reaction centers. Zerner, M.C. (Univ. of Florida, Gainesville 
(USA)); Thompson, M.A. Brookhaven National Lab., Upton, NY 
(United States). [1989]. (CONF-8906383-—Summ.: 14. DOE solar 
photochemistry research conference, Lake Harmony, PA (United 
States), 3-7 Jun 1989). In Proceedings of the Fourteenth DOE so- 
lar photochemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

An INDO quantum mechanical model (Intermediate Neglect of 
Differential Overlap) has been used to examine the electronic 
configuration and spectroscopy of large systems. The model is pa- 
rameterized directly on observed spectroscopic signatures of model 
compounds at the configuration interaction-single excitation level of 
theory. The electronic structure and spectroscopy of models of the 
photosynthetic reaction center found in Rhodopseudomonas viridis 
have been examined to better understand the initial photochemical 
event that leads to the primary charge separation in photosynthe- 
sis. Initial studies centered on magnesium porphyrins and isolated 
bacteriochlorophyll, and the significance of removing the four-fold 
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symmetry of porphyrins in shifting absorption strength to the lower- 
lying transitions necessary for an effective photochemical system is 
described. The role of the special pair was examined, and it was 
shown that the red-shift observed in the reaction center can be ex- 
plained entirely on the basis of the pair formation itself. The theory 
has been extended to all six chromophores that constitute the ac- 
tive portion of the reaction center. A propensity for electron transfer 
in the L branch over the similar but inactive, M branch was noted. 
No direct role is assignable to the auxiliary bacteriochlorophyll that 
bridges the donor pair and the acceptor bacteriopheophytin in the 
charge transfer process. In addition, an important role is offered for 
the protein in stabilizing the charge transfer states, one that is sug- 
gested by modeling the protein environment as a polarizable 
medium using self-consistent reaction field theory. 


30360 (BNL-52265, pp. 9-16) Investigation of the 
mechanisms of charge separation in natural and artificial pho- 
tosynthesis. Norris, J.R. (Argonne National Laboratory, IL (USA)): 
Chen. L.; Tang. J.: Thurnauer, M.C.: DiMagno, T. Brookhaven 
National Lab., Upton. NY (United States). [1989]. (CONF-8906383— 
Summ.: 14. DOE solar photochemistry research conference, Lake 
Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI: NTIS. 

Presently, two mechanisms for the initial charge separation act 
of natural photosynthesis dominate as explanations for the initial 
act of photo-induced electron transfer in the photosynthetic purple 
bacteria. One of these mechanisms involves a direct jump (i.e., 
within 3.5 psec) of the electron from the special pair donor to an 
intermediate acceptor, another molecule of bacteriochlorophyll. The 
second mechanism involves superexchange via an intermediate 
acceptor (or donor). In an effort to complete the understanding of 
the details of bacterial photosynthesis a series of investigations of 
the singlet state as well as the triplet state have been conducted. 
Both the spectroscopy and the photochemistry of a series of unnat- 
ural reaction centers have been explored. These studies include 
genetically modified reaction centers of Rb.sphaeroides and Rp. 
capsulata. The basic principle of these studies is to measure the 
physical and chemical properties of both the fast forward reaction 
of photosynthesis as well as the back reaction that leads to charge 
recombination. It was noted that both the forward and the back re- 
action take place over essentially the same distance and attempts 
to model the forward and backward electron transfer rates using a 
self consistent set of parameters with a common distance have 
been made. In addition several mutants where both the forward 
rates and the backward rates have been changed. As a result of a 
detailed examination of reaction centers and these genetically 
modified photosynthetic bacterial reaction centers, the criteria for 
the artificial duplication of natural photosynthesis have been re- 
fined. In addition, the various attempts at artificial photosynthesis 
will be evaluated in terms of the refined criteria for the artificial du- 
plication of natural photosynthesis. 


30361 (BNL-52265, pp. 17-23) On the question of similarity 
in structure and transport dynamics of the PS 2 and bacterial 
reaction centers. Small, G.J. (lowa State Univ., Ames (USA)); 
Tang, D.; Jankowiak, R.; Seibert, M. Brookhaven National Lab.., 
Upton, NY (United States). [1989]. (CONF-8906383-Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

In this laboratory, the technique of spectral hole burning has 
been successfully applied to antenna compiexes from photosys- 
tems 1 (PS 1), the green bacterium P. aestuarii, the purple 
bacterium Rh. rubrum and the RC of both PS 1 and 2 from green 
plants and of the purple bacteria Rps. viridis and Rb. sphaeroides. 
This paper begins with a brief review of the key results of the stud- 
ies on the reaction center of Rps. viridis and Rb. sphaeroides. New 
data are presented which show that the Qy-states of the accessory 
BChi and BPheo pigments relax (due to downward energy transfer) 
in the remarkably short time of 30-50 fs. Hole spectra of unprece- 
dented detail for the primary donor state (P680) and accessory Chl 
a states of the PS Il RC are then discussed. Finally, the current 





controversy concerning the pigment composition (e.g.. Chl/Pheo ra- 
tio) of the PS 2 RC is briefiy discussed. 


30362 (BNL-52265, pp. 25-30) Monitoring sequential elec- 
tron transfer with EPR. Thurnauer, M.C. (Argonne National Lab., 
IL (USA)); Feezel, L.L.; Snyder, S.W.; Tang, J.; Norris, J.R.; Morris, 
A.L.; Rustandi, R.R. Brookhaven National Lab., Upton, NY (United 
States). [1989]. (CONF-8906383-—Summ.: 14. DOE solar photo- 
chemistry research conference, Lake Harmony, PA (United States), 
3-7 Jun 1989). In Proceedings of the Fourteenth DOE solar photo- 
chemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

A completely general model which treats electron spin polariza- 
tion (ESP) found in a system in which radical pairs with different 
magnetic interactions are formed sequentially has been described. 
This treatment has been applied specifically to the ESP found in 
the bacterial reaction center. Test cases show clearly how parame- 
ters such as structure, lifetime, and magnetic interactions within the 
successive radical pairs affect the ESP, and demonstrate that pre- 
vious treatments of this problem have been incomplete. The 
photosynthetic bacterial reaction center protein is an ideal system 
for testing the general model of ESP. The radical pair which ex- 
hibits ESP, Pg79*Q- (Pg79* is the oxidized, primary electron donor, 
a bacteriochlorophyll special pair and Q- is the reduced, primary 
quinone acceptor) is formed via sequential electron transport 
through the intermediary radical pair Pg7o*!— (!— is the reduced, 
intermediary electron acceptor, a bacteriopheophytin). In addition, it 
is possible to experimentally vary most of the important parame- 
ters, such as the lifetime of the intermediary radical pair and the 
magnetic interactions in each pair. It has been shown how selec- 
tive isotopic substitution (1H or 2H) on Pg7o, | and Q affects the 
ESP of the EPR spectrum of Pg79>*Q~, observed at two different 
microwave frequencies, in Fe®*-depleted bacterial reaction centers 
of Rhodobacter sphaeroides R26. Thus, the relative magnitudes of 
the magnetic properties (nuclear hyperfine and g-factor differences) 
which influence ESP development were varied. The results support 
the general model of ESP in that they suggest that the Pg7).*Q- 
radical pair interactions are the dominant source of ESP production 
in *H bacterial reaction centers. 


30363 (BNL-52265, pp. 61-67) Vectorial photocurrents in 
surtace-modified photosynthetic membranes. Greenbaum, E. 
(Oak Ridge National Laboratory, TN (USA)). Brookhaven National 
Lab., Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 
14. DOE solar photochemistry research conference, Lake Har- 
mony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

Photosynthesis research in the Chemical Technology Division of 
Oak Ridge National Laboratory is focused on the physico-chemical 
mechanisms of artificial photosynthetic systems. These include re- 
constituted systems composed of isolated spinach chloroplasts, 
ferredoxin, and hydrogenase, as well as surface-modified chioro- 
plasts in which metallo-catalysts are electronically linked to 
light-activated water splitting and the thermodynamically low- 
potential reducing power of the Photosystem-1 reaction center. The 
precipitation of colloidal platinum onto the surface of thylakoid 
membranes imparts novel electronic properties to it. These proper- 
ties include photobiocatalysis, photocurrent generation, improved 
photoconductivity, and a quantum threshold response. In addition 
to research on in vitro photosynthesis, physico-chemical conditions 
for controlling the fate of photosynthetic reductant in intact microal- 
gae have been discovered. 


30364 (BNL-52265, pp. 69-77) Photoinduced charge sepa- 
ration across surfactant interfaces of micelles and vesicles. 
Kevan, L. (Univ. of Houston, TX (USA)). Brookhaven National Lab., 
Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 27 1p. 
Order Number DE91006617. Source: OST]; NTIS. 

The structural aspects controlling photoinduced charge separa- 
tion of solutes in micelles and vesicles are being studied to 
optimize the storage of light energy. Electron spin resonance 
(ESR) is used to detect the paramagnetic photoproduced cations 
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and to probe their surroundings. Interactions between the photoin- 
duced cation and water as well as other structural information can 
be studied by electron spin echo modulation (ESEM) which 
enables the determination of weaker electron-nuclear hyperfine in- 
teractions than one normally detects by ESR. Photoionization of a 
solute in micelles or vesicles requires electron transfer to or 
through the interface region. Extensive studies have shown how 
modification of this interface region in terms of surface charge, 
surface charge density, ionic strength and added cosurfactants pro- 
vide potential control mechanisms for the photoionization process. 
Efficient photoinduced electron transfer in organized molecular as- 
semblies such as vesicles and micelles also depends on control of 
the location of the electron donor and/or acceptor with respect to 
the vesicle or micelle interface. A general approach is to add vari- 
able length alkyl chains to the electron donor or acceptor to control 
the degree of embedment into the micelle or vesicle. This can be 
directly monitored by ESEM methods. 


30365 (BNL-52265, pp. 149-151) Kinetic isotope effects as 
mechanistic probes in purple membrane and enzyme- 
catalyzed cis-trans isomerization. Seltzer, S. (Brookhaven 
National Laboratory, Upton, NY (USA)). Brookhaven National Lab., 
Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTi; NTIS. 

The purple membrane of Halobacteria is an energy transducer 
that converts solar energy to chemical energy through its light- 
driven proton pump. The light absorbing chromophore of this 
system is all-trans-retinal, bound to the membrane’s only protein, 
bacteriorhodospin, through a protonated Schiff base with its lysine- 
216. Photoisomerization of all-trans-retinal to its 13-cis-isomer in 
the first step of the photocycle is obligatory for proton pumping. 
Reisomerization of the bound retinal to the all-trans-isomer, a non- 
photolytic process in the last step of the cycle is consequently also 
necessary for repetitive light-driven proton pumping. Another ther- 
mal cistrans isomerization occurs during dark adaptation. Research 
is currently focused on the mechanisms of the non-photolytic cis- 
trans isomerization of bacteriorhodopsin-bound retinal. As a guide 
another protein-catalyzed cis-trans isomerization system, viz, ma- 
leylacetone cis-trans isomerase, is being studied for comparison. 
Secondary deuterium isotope effects have been employed to gain 
greater detail of the nature of the transition states of the rate con- 
trolling steps in purple membrane and enzyme-catalyzed cis-trans 
isomerizations. The results of recent studied suggested that glu- 
tathione addition is rate controlling. This was tested in a secondary 
a-deuterium isotope effect experiment. Maleylacetone-2-d and -3-d 
were synthesized and subjected to enzymatic cis-trans isomeriza- 
tion. Isotopic abundance was monitored by ‘H NMR. 
Enzyme-catalyzed isomerization of maleylacetone-2-d proceeds at 
a faster rate than that for maleylacetone-3-d. The conclusion drawn 
from this result will be discussed. A structural analogue of retinal 
designed to probe for the presence of a nucleophile in the vicinity 
of retinal'’s C13 atom is being examined. 


30366 (BNL-52265, pp. 153-157) Simulation of electro- 
chemical and photoelectrochemical phenomena. Feldberg, S.W. 
(Brookhaven National Laboratory, Upton, NY (USA)). Brookhaven 
National Lab., Upton, NY (United States). [1989]. (CONF-8906383— 
Summ.: 14. DOE solar photochemistry research conference, Lake 
Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

The scope of this program comprises experimental and theoret- 
ical studies of electrochemical and photoelectrochemical 
phenomena. Current studies examine the relaxation of the electri- 
cal double layer- a phenomenon that is intimately involved with 
interfacial electron transfer and the measurement of the rates of in- 
terfacial electron transfer. Theoretical studies comprise, for the 
most part, computer simulations of a wide range of electrochemical 
and photoelectrochemical systems. A new simulation method has 
been developed which can enhance the speed of computation by 
many orders of magnitude. This presentation will describe the new 
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computational method and its application to the analyses of elec- 
trochemical and photoelectrochemical phenomena. 


30367 (BNL-52265, pp. 161-166) Chemical evidence for hot 
electron reactions at the semiconductor-solution interface. Ko- 
val, C.A. (Univ. of Colorado, Boulder (USA)); Segar, P.R.; Brown, 
G.N.; Howard, J.; Smith, B.B.; Torres, R. Brookhaven National 
Lab., Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 
14. DOE solar photochemistry research conference, Lake Har- 
mony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 27 1p. 
Order Number DE91006617. Source: OST]; NTIS. 

This presentation will describe research on hot electron reactions 
at the p-inP/acetonitrile interface. Prior to this work, no distinct 
chemical product produced by hot carriers had been reported. Irre- 
versible chemical reactions to trap hot electrons produced at the 
p-InP acetonitrile interface. One example of such a probe is 
Cu(l)(trans-diene)+. The Cu(l) complex can be reduced by one 
electron at potentials significantly negative of the InP conduction 
band edge. This irreversible reaction results in plating of copper 
metal on the surface of the electrode. Anodically stripping this film 
is a highly sensitive means of determining the exact amount of 
Cu(O) product produced via reaction with hot electrons. The ability 
to detect hot electron reactions by this procedure is critically de- 
pendent on the ability to attain stable, known interfacial energetics 
under illumination with up to 0.8 V of band bending. Therefore a 
comprehensive investigation of etched p-inP interfaces was under- 
taken. The physical and chemical composition of p-InP surfaces 
prepared with HCl and Br2/NH3(aq) etches were investigated using 
SEM and XPS, and the interfacial energetics were studied using 
capacitance and open circuit photovoltage measurements. Capaci- 
tance measurements of the p-InP/acetonitrile interface reveal that 
the interfacial energetics of Bro/NH3(aq) etched electrodes are con- 
trolled by filling of empty surface states by solution redox couples. 
The Bro/NH3(aq) etch yields a p-InP surface which allows efficient 
electron transfer to the solution resulting in a deep depletion ener- 
getic condition under extreme reverse bias conditions. These 
studies reveal that the behavior of p-InP photoelectrochemical cells 
is determined largely by the method of surface pretreatment. Even 
when the surface films are only a few monolayers thick, their effect 
on the surface energetics are dramatic. 


30368 (BNL-52265, pp. 167-171) Effects of surface over- 
layer microstructure on the properties of cadmium chaliconide 
based photoelectrochemical cells. Bocarsly, A.B. (Princeton 
Univ., NJ (USA)); Chun, J.; Shahadri, G.; Chen, Youlin. Brookhaven 
National Lab., Upton, NY (United States). [1989]. (CONF-8906383- 
Summ.: 14. DOE solar photochemistry research conference, Lake 
Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 27 1p. 
Order Number DE91006617. Source: OST]; NTIS. 

The photoinduced heterogeneous interfacial charge transfer rate 
at the cadmium chalconide/[Cd(NC)Fe(CN)s]*—/'— interface is a 
strong function of overlayer morphology and thus, the amount and 
type of cation intercalated into the overlayer. Appropriate choices of 
cations have allowed for the development of cadmium sulfide base 
photoelectrochemical cells which yield optical energy conversion 
efficiencies (at 488 nm) in excess of 20% with fill factors of approx- 
imately 65%. For the case of n-CdSe based cells, efficiencies at 
633 nm have exceeded 40%. In addition to the interaction of the 
overlayer with the semiconductor, it is found that the morphology of 
the overlayer must support rapid charge transport of holes as well 
as facile bimolecular charge transfer between the overlayer and 
solution species. CdSe based cells with [CdFe(CN),*-/'—] over- 
layers have been observed to operate in excess of 70 hours with 
no observable decay in the current time profile, suggesting overall 
electrode stability for this time period. Substitution of [No(CN)3}*~ 
for [Fe(CN)¢]*~ in the interfacial layer is found to improve the ob- 
served photovoltage onset potential. Independent of the modifying 
agent employed, it is found that the history of the electrode with re- 
spect to any etching processes undertaken (or prior photolysis) 
strongly affects the formation and stability of the surface overlayer. 
The highly colored cyanometallate complexes can be removed 
from solution and replaced with a transparent electroactive species, 
further improving photoelectrochemical cell conversion efficiency. 
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To this end, hydrazine and ascorbate interactions at the chemically 
modified interface have been investigated. The results of these ex- 
periments indicated that the (0007) face of the CdS electrode can 
discriminate between the two optical isomers of ascorbates. 


30369 (BNL-52265, pp. 173-178) Fundamental electron 
transfer processes at the single crystal semiconductor/liquid 
interface. Lewis, N.S. (California Inst. of Tech., Pasadena (USA)). 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383-Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

A novel method has been developed for investigating interfacial 
electron transfer rates at semiconductor/liquid interfaces, based on 
the spectral response at extremely short photon wavelengths. Pho- 
tocurrent quantum yield measurements in the short wavelength 
region of the spectrum have been obtained for semiconductor/ 
liquid, semiconductor/metal and semiconductor/insulator/metal de- 
vices fabricated on a variety of semiconductor materials. For all the 
semiconductors studied (n-Si, p-Si, n-GaAs, n-InP, a-Si:H), the 
spectral response of the liquid junctions showed higher quantum 
yields than the metal junctions. The collection velocities at the 
semiconductor/metal interfaces were in all cases at least one order 
of magnitude greater than those at the corresponding semiconduc- 
tor/liquid junctions. The semiconductor/insulator/metal system 
yielded behavior similar to the liquid junctions. The short wave- 
length spectral response method has also been used to distinguish 
Schottky barrier behavior from electrocatalytic behavior of metal 
overlayers for several systems. Work has also continued on the 
theory and experimental application of cyclic voltammetry at semi- 
conductor electrodes. A mode! circuit, consisting of an ideal 
photodiode in series with a metal electrode, has been utilized to 
describe the cyclic voltammetric response of a photoelectrode with 
a surface attached reversible redox system. A detailed study of the 
chemical interaction at GaAs/liquid interfaces that have been modi- 
fied with chemisorbed transition metal ions has been completed. 
Complexes such as [M(3)(NH3)5X]" + (M = Co, Rh, Ir, Ru; X = 
NHs3, N3_, Cl-, Br-, H2O, pyr) have been shown by this work to ad- 
sorb onto GaAs electrode surfaces. Furthermore, these treatments 
have been shown to yield extremely high (14-16%) solar to 
electrical conversion efficiencies in n-GaAs/KOH-Se-/*- photo- 
electrochemical cells. 


30370 (BNL-52265, pp. 179-184) Intertacial systems for 
photochemical energy conversion. Wrighton, M.S. (Massachu- 
setts Inst. of Tech., Cambridge (USA)). Brookhaven National Lab.., 
Upton, NY (United States). [1989]. (CONF-8906383-—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OST!; NTIS. 

Work performed during the past year has focused on (1) surface 
chemistry of semiconductor photoelectrodes (CdS, CdSe); (2) 
study of inter- and intramolecular excited state electron transfer 
involving multicomponent molecules; (3) synthesis and characteri- 
zation of new electrode-confined redox reagents; and (4) 
multi-enzyme systems for electrocatalysis. Some of the highlights 
of the research effort are summarized herein. 


30371 (BNL-52265, pp. 185-190) Surface modification of 
electrodes with specifically designed polymers: Electrocataly- 
sis and photocatalysis. Fox, M.A. (Univ. of Texas, Austin (USA)); 
Collard, D.; Torres, W.; Chandler, D.A. Brookhaven National Lab., 
Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

A major goal in this research program is to establish the mecha- 
nisms of organic redox reactions which occur on native and 
chemically modified semiconductor surfaces, both in the dark and 
under illumination. Catalysts which modify surface reactivity and 





can act as relays for multiple electron transfer are being specifi- 
cally sought. Organometallic coordination polymers, electroactive 
polyeletrolytes, functionalized organic conducting polymer multilay- 
ers, and self-assembling monolayers constructed from electroactive 
thiols have been investigated as surface modifications for control- 
ling redox reactions in solution. Techniques for anchoring these 
materials include covalent binding, electrosorption, and chemisorp- 
tion. Such modified electrodes are being evaluated as vehicles for 
efficient light collection and for vectorial energy and electron migra- 
tion. 


30372 (BNL-52265, pp. 191-196) Organic conductive poly- 
mer films. Frank, A.J. (Solar Energy Research Institute, Golden, 
CO (USA)); Glenis, S.; Pern, F.J.; Sun, Z.W. Brookhaven National 
Lab., Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 
14. DOE solar photochemistry research conference, Lake Har- 
mony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 27 1p. 
Order Number DE91006617. Source: OST]; NTIS. 

Charge-carrier dynamics and _ interfacial processes _ in 
semiconductor-like and metal-like conjugated polymer films are be- 
ing investigated from the perspective of photoelectrochemistry. 
During this reporting period, the research has focused on (1) the 
nature of the junction between poly(3-methylthiophene) (PMeT) 
and n-CdS when the polymer is in the metallic or the semiconduc- 
tive state; (2) the basis for the redox and optical properties of 
PMeT films on conductive electrodes; and (3) the role of novel ex- 
citations, such as polarons and bipolarons, in solid-state films of 
PMeT. Aspects of these studies are summarized herein. 


30373 (BNL-52265, pp. 199) Hydrogen bonding and sub- 
stituent control of conformations. Crystallographic studies of 
non-planar porphyrins. Barkigia, K.M. (Brookhaven National Lab- 
oratory, Upton, NY (USA)); Miura, M.; Smith, K.M.; Fajer, J. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

Examples of conformational distortions of porphinoid macrocyles 
are becoming increasingly common. The consequences of these 
distortions on photosynthetic chromophores and biominetic photo- 
sensitizers are intriguing: changes in optical, redox, ESR and 
excited state properties have been shown to result from porphyrin 
skeletal deformations. The conformational variations can be im- 
posed by crystal packing, substituent crowding and hydrogen 
bonding in vitro or by protein constraints such as ligands, hydrogen 
bonds and nearby residues in vivo. Such effects on the planarity of 
the macrocycles are illustrated by crystallographic studies of a 
series of synthetic porphyrins: the bis (perchlorate) salt of diproto- 
nated 2, 3, 7, 8, 12, 13, 17, 18-octaethylporphyrin and the Ni(2), 
free base and diprotonated salt of 2, 3, 7, 8, 12, 13, 17, 18- 
octaethyl-5, 10, 15, 20-tetraphenylporphyrin. 


30374 (BNL-52265, pp. 200) Characterization of the spin 
multiplicity of an electron transfer reaction. Bowman, M.K. (Ar- 
gonne National Lab., IL (USA)); Angerhofer, A.; Tang, J.; Michalski, 
T.J.; Norris, J.R.; Levanon, H.; Hasharoni, K. Brookhaven National 
Lab., Upton, NY (United States). [1989]. (CONF-8906383-—Summ..: 
14. DOE solar photochemistry research conference, Lake Har- 
mony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

The primary photoinduced charge separation in bacterial, and 
probably, in green plant photosynthesis occurs via a singlet radical- 
pair state. The new multicomponent molecules that can undergo 
multi-step electron transfer come close to duplicating natural photo- 
synthesis. This new class of compounds presents real problems in 
the characterization of their intermediate charge separated states. 
In particular, conclusive determination of whether reaction occurs 
via a singlet or a triplet mechanism is problematic for optical spec- 
troscopy. Strategies using Fourier Transform EPR to characterize 
these intermediate states have been developed. The first strategy 
exploits the spin memory of the products of a reaction. Spin angu- 
lar momentum is usually conserved in an electron transfer reaction 
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so that the final free radical products retain a memory of the spin 
state of the preceding intermediates. This is very diagnostic for a 
triplet state reaction product since the non-Boltzmann spin polariza- 
tion produced in most photoexcited triplet molecules is passed on 
to free radical products. lin order to reliably detect this triplet spin 
angular momentum, one should ideally measure the EPR spectrum 
from radicals born during a time shorter than the spin lattice relax- 
ation time of the triplet. Since this is on the order of a few dozen 
nanoseconds, FT-EPR must be used to measure the EPR spec- 
trum at such early times. The second strategy involves the 
measurement of spin nutational frequencies using FT-EPR. Spin 
nutation experiments measure the rotating frame spin Hamiltonian 
and show whether the charge separated electrons are still interact- 
ing with each other or not. It the spins are still interacting, then the 
spin multiplicity of the reaction can be determined by applying sim- 
ple sign rules to the experimentally measured FT-EPR spectrum. 


30375 (BNL-52265, pp. 202) Tunneling paths of nuclei as 
well as electrons in electron transfer. Bader, J. (Univ. of Califor- 
nia, Berkeley (USA)); Marchi, M.; Chandler, D. Brookhaven 
National Lab., Upton, NY (United States). [1989]. (CONF-8906383— 
Summ.: 14. DOE solar photochemistry research conference, Lake 
Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

In the theoretical studies of the ferrous-ferric exchange in water, 
it has been found that the pathways to the electron transfer are 
dominated by nuclear tunneling. The coordinates that perform this 
tunneling are collective librations involving hundreds of water 
molecules. When the quantal fluctuations of the solvent are artifi- 
cially quenched causing the water to evolve according to classical 
dynamics, the rate of transfer is reduced by two orders of magni- 
tude. Concerning the work on the primary electron transfer in a 
bacterial photosynthetic reaction center, which has just begun, a 
quantitative path integral procedure for computing the transfer cou- 
pling matrix elements in a complex system has been devised and 
tested. This poster will discuss both topics - the discovery and the 
technical advance necessary to examine the reaction center. 


30376 (BNL-52265, pp. 203) Surtace-enhanced resonance 
raman spectroscopy of chlorophyll-a. Thomas, L.L. (Ames Lab.., 
IA (USA)); Kim, J.H.; Cotton, T.M. Brookhaven National Lab., Up- 
ton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE 
solar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OST]; NTIS. 

Complete information regarding the spectral characteristics of 
chlorophylls is essential for elucidation of their roles in reaction 
centers as well as for the construction of realistic biomimetic 
models. Previous spectral studies have produced considerable in- 
formation without, however, providing a complete and detailed 
analysis. Red-excited resonance Raman spectra for chiorophyll-a 
have never been reported because of intense interfering fluores- 
cence backgrounds. Spectra obtained with excitation into the 
lowest 7~ states are essential to an understanding of Chi-a elec- 
tronic and vibrational properties and these were obtained in the 
present study. Surface enhanced resonance Raman scattering 
(SERRS) from Chi-a on roughened silver electrodes was used to 
obtain highly resolved spectra. The similarity of Chi-a resonance 
Raman spectra to SERRS spectra indicates that structural degra- 
dation of Chl-a does not occur on the metal surface. More 
significantly, interfering fluorescence is quenched by interaction 
with the metal surface, enabling acquisition of a richly detailed 
SERRS spectrum of Chi-a. Photodegradation of Cha was mini- 
mized by maintaining samples at 77 K. Pronounced changes in the 
vibrational mode enhancements were observed in the high fre- 
quency region (1500-1600 cm'—) as well as in the bands below 
1300 cm'-. In the latter region, change of the excitation 
wavelength from blue to red produced marked changes in band in- 
tensities. Additionally, excitation into the lowest (Qy) transition 
produced spectra not previously observed, and permits a more ex- 
tensive analysis of the nature of electronic-vibrational coupling. 


30377 (BNL-52265, pp. 204) Electrochemical applications 
of soluble polyelectrolytes. Schmittle, S.J. (Colorado State Univ., 
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Fort Collins (USA)); Sprinkle, R.B.; Elliott, C.M. Brookhaven 
National Lab., Upton, NY (United States). [1989]. (CONF-8906383— 
Summ.: 14. DOE solar photochemistry research conference, Lake 
Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

Recently several organic-soluble polymer electrolytes have been 
developed that can be used as supporting electrolytes in voltam- 
metric experiments. Included in these studies are polyelectrolytes 
of both charge types, for example, polytetraalkylammonium hex- 
afluorophosphate and a tetraalkylammonium polystyrenesulfonate. 
These polyelectrolytes have a number of unique properties espe- 
cially when employed in conjunction with redox active polymer 
films, either in their formation or their subsequent voltammetry. 
When an electroactive polymer is formed in the presence of a 
polyelectrolyte counter ion the polyelectrolyte may become incorpo- 
rated into the polymer film such that a stable molecular composite 
forms (i.e. the polyelectrolyte is trapped and remains in the film ir- 
respective of the redox state and charge of electroactive moieties). 
Additionally, for reasons of steric bulk, polyelectrolytes are often 
excluded from entering already formed redox active polymer films. 
As a consequence it is possible to shut off certain redox processes 
within polymer films by virtue of sterically excluding ion types nec- 
essary to maintain charge neutrality. 


30378 (BNL-52265, pp. 210) Photophysical properties and 
resonance Raman spectra of meso-substituted porphyrins. 
Fonda, H.N. (Solar Energy Research Institute, Golden, CO (USA)); 
Connolly, J.S. Brookhaven National Lab., Upton, NY (United 
States). [1989]. (CONF-8906383—Summ.: 14. DOE solar photo- 
chemistry research conference, Lake Harmony, PA (United States), 
3-7 Jun 1989). In Proceedings of the Fourteenth DOE solar photo- 
chemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

Studies of photoinduced electron transfer in linked porphyrin- 
quinone molecules have led to investigations the spectroscopic, 
photophysical and electrochemical properties of a number of por- 
phyrin model compounds with aromatic substituents at the meso 
positions. The object of this work is to incorporate substituents that 
increase the efficiency of charge-separation into the design of new 
porphyrin-quinone molecules. Spectroscopic and photophysical 
data indicate reduced conjugation of the naphthy! substituents with 
the porphyrin macrocylce in tetra(1'-naphthyl)porphine (T1NP) com- 
pared to tetra(2’-naphthyl)porphine (T2NP). These results are 
supported by electrochemical measurements that show a higher 
ring oxidation potential for TINP (1.03 volts vs. sce) than for T2NP 
(0.92 volts vs. sce). Also, substitution with 1’-naphthyl appears to 
cause distortion of the porphyrin ring. To investigate this possibility, 
the resonance Raman spectra of T1NP and T2NP in CH2Clo solu- 
tion with Soret excitation at 406.7 nm have been measured. The 
resonance Raman spectra show distinct differences between T1NP 
and T2NP both in the number of bands and in the vibrational 
progressions. This is particularly evident in the frequency region be- 
tween 1000 and 1300 cm-—" where contributions from the aromatic 
substituents are expected. Interestingly, unlike tetraphenyliporphine 
(TPP), both T1NP and T2NP were completely resistant to protona- 
tion of the pyrrole nitrogens under these conditions. 


30379 (BNL-52265, pp. 214) Multistep photoinitiated elec- 
tron transfer in molecular pentads and tetrads. Gust, D. 
(Arizona State Univ., Tempe (USA)); Moore, T.A.; Moore, A.L.; 
Lee, Seungjoo; Bittersmann, E.; Luttrull, D.K.; DeGraziano, J.; Xi- 
aochun C. Ma; Gao, Feng. Brookhaven National Lab., Upton, NY 
(United States). [1989]. (CONF-8906383-Summ.: 14. DOE solar 
photochemistry research conference, Lake Harmony, PA (United 
States), 3-7 Jun 1989). In Proceedings of the Fourteenth DOE so- 
lar photochemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

A variety of synthetic molecular devices which use a multistep 
electron transfer strategy similar to that of photosynthetic organ- 
isms to capture light energy and convert it to chemical potential in 
the form of long-lived charge separation have been prepared. For 
example, the synthesis of pentad consisting of two covalently linked 
porphyrin moieties, one containing a zinc ion and the other present 
as the free base has been completed. The metallated porphyrin 
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bears a carotenoid polyene and the other a diquinone species. Ex- 
citation of the free base porphyrin in a chloroform solution of the 
pentad has been studied. Irradiation of the free base form of the 
pentad, C-P-P-Q,-Qg, gives a charge separated state similar to 
the pentad but with a lower quantum yield. The artificial photosyn- 
thetic system preserves a significant fraction of the initial 1.9 eV 
excitation energy in the long-lived charge separated state. A series 
of related C-P-Q,-Qp tetrad molecules have also been prepared 
and studied using transient absorption and time-resolved fluores- 
cence emission techniques. The results suggest ways in which the 
structure of the pentad could be modified in order to increase the 
quantum yield of the initial C-Pz,-P’*-Q,°~-Qg state to near unity. 


30380 (BNL-52265, pp. 215) Characterization of one- 
electron reduced Ru(2) photosensitizers. Mulazzani, Q.G. 
(Istituto FRAE-CNR, Bologna (Italy)); Venturi, M.; D’Angelantonio, 
M.; Ciano, M.; Hoffman, M.Z. Brookhaven National Lab., Upton, 
NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE so- 
lar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

A very large number of complexes of Ru(Il) that possess a- 
diimine ligands (RuL2*+) have been synthesized and characterized 
with respect to their potentially for use as photosensitizers. The 
variations of the structures of, and substituents on, the ligands en- 
ables important photophysical properties, such as excited-state 
energies, lifetimes, redox potentials, and stabilities toward ligand 
labilization to be fine-tuned. The reductive quenching of the lowest 
excited states of the complexes (*RuL**) generates a one-electron 
reduced species that can be described as a_ligand-radical 
coordinated to the Ru(Il) center (RuL*). In order to utilize the pho- 
tosensitizers, and evaluate the energy gap dependence of the 
cage escape yield from the reductive quenching process, it is nec- 
essary to characterize the spectral, kinetic, and thermodynamic 
properties of the reduced complexes. Radiation chemical and elec- 
trochemical techniques have been used to effect the one-electron 
reduction in aqueous solution of ten Ru(ll) complexes of the form 
Ru(bpy)3_m—z(bpm)m(bpz)2** (mz = 0,1,2,.3 and m +z < 3) 
where bpy = 2,2’-bipyridine, bpm = 2,2'-bipyrimidine, and bpz = 
2,2'-bipyrazine. The following information has been obtained: rate 
constants of the reaction of CO2~ with RuL®* to produce RuL*; ab- 
sorption spectra of RuL* and their conjugate acids (RuLH?*); pKa 
of RuLH?*; stabilities and redox potentials of RuL+ and RuLH?*; 
rate constants of the electron transfer reactions of RuL* and 
RuLH* with MV2+, and the reverse processes between MV* and 
RuL?*. Correlations are made between the observed properties and 
the redox potentials; in particular, Marcus theory has been applied 
to the variation of the rate constants with the associated free en- 
ergy changes in order to obtain the electron transfer parameters. 


30381 (BNL-52265, pp. 217) Direct measurements of 
intramolecular electron transfer rates in ligand-bridged mixed- 
valence systems. Blackbourn, R. (Northwestern Univ., Evanston, 
IL (USA)); Bebel, J.; Dong, Yuhua; Doorn, S.; Roberts, J.; Hupp, J. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383-—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OST]; 
NTIS. 

A longstanding goal in redox and photoredox chemistry has 
been to obtain intramolecular electron transfer rate data for sys- 
tems which also exhibit optical intervalence transitions. The idea, 
of course, is to construct direct confrontations between electron 
transfer (ET) experiment and theory by using the optical interva- 
lence measurement to provide the necessary theoretical input 
parameters (i.e. Ha, A, AG, etc.). The direct measurement (by 
transient absorbance) of thermal intramolecular electron-transfer 
rate constants for a ruthenium bipyridine system is reported. This 
poster also presents preliminary results for the study of longer 
range intramolecular ET by microsecond mixing (puised- 
accelerated flow) methods. The mixing experiment relies upon 
selective solvation and an accompanying redox isomerization. 





30382 (BNL-52265, pp. 219) Surtace-modified and coupled 
semiconductor colloids. Kamat, P.V. (Univ. of Notre Dame, IN 
(USA)). Brookhaven National Lab., Upton, NY (United States). 
[1989]. (CONF-8906383—Summ.: 14. DOE solar photochemistry re- 
search conference, Lake Harmony, PA (United States), 3-7 Jun 
1989). In Proceedings of the Fourteenth DOE solar photochemistry 
research conference. 271p. Order Number DE91006617. Source: 
OSTI; NTIS. 

One of the limiting factors that control the efficiency of photo- 
catalysis is the rapid recombination between photoinduced charge 
carriers in semiconductor particulate systems. Modification of a 
semiconductor surface with a suitable redox couple can influence 
the charge carrier recombination at the surface and the interfacial 
charge transfer processes in colloidal semiconductor systems. 
Surface modifiers such as diethylidithiocarbamic acid and mercap- 
toethylamine have been employed in the present study to alter the 
photocatalytic properties of CdS and PbS colloids. These surface 
modifiers also enable size contro! of semiconductor colloids in the 
quantum size regime. Another interesting approach for achieving 
efficient charge separation involves coupling of two semicondutor 
particles with different energy levels. Coupling of a large bandgap 
semiconductor with a short bandgap semiconductor also extends 
the photoresponse of the large bandgap semiconductor. Charge in- 
jection processes in CdS-TiO2 and CdS-Agl coupled semiconductor 
systems have been investigated to study the rectifying properties of 
coupled semiconductor systems. The interaction between the two 
colloids leads to the quenching of CdS emission as indicated by 
the decrease in the CdS emission yield. The rate constants for in- 
jection from excited CdS into the conduction band of Agl and TiO2 
colloids were estimated to be 2.2 x 107 s—' and > 5. x 107 s—', 
respectively. The trapped charge at the TiO2 surface (Ti** site) was 
characterized from its broad absorption in the region of 500-760 
nm. The extended lifetime of these trapped charge carriers indi- 
cated an improved charge separation in the coupled semiconductor 
system. The rectification properties of such coupled semiconductor 
systems are important in designing integrated chemical systems for 
photoelectrochemical conversion of solar energy. 


30383 (BNL-52265, pp. 220) Diameter quantization in cylin- 
drical aggregates of chlorophylis. Worcester, D.L. (Argonne 
National Laboratory, IL (USA)); Michalski, T.J.; Bowman, M.K.; 
Katz, J.J. Brookhaven National Lab., Upton, NY (United States). 
[1989]. (CONF-8906383—Summ.: 14. DOE solar photochemistry re- 
search conference, Lake Harmony, PA (United States), 3-7 Jun 
1989). In Proceedings of the Fourteenth DOE solar photochemistry 
research conference. 271p. Order Number DE91006617. Source: 
OSTI; NTIS. 

Neutron small angle scattering measurements of several different 
chlorophyli/water micelles dispersed in n-octane-d,,/toluene-dg me- 
dia show that highly characteristic long, hollow cylinders are 
present. Clearly defined secondary maxima are evident in the scat- 
tering data, indicating that in an given sample, all of the cylinders 
have the same diameter. The cylinder diameters depend on the 
chlorophyll type. The large amount of data collected on numerous 
samples of the various chlorophylls provide convincing evidence 
that the cylinders have only discrete values for the diameters, 
which are very nearly in the ratio of small integers. The quantiza- 
tion of diameters can be accounted on structural grounds. The 
larger cylinders thus contain two different types of water coordi- 
nated to the macrocycie, and they must occur as homo-dimers or 
higher even numbered aggregates in order to permit the curvature 
needed for cylinders. The curvature of the small aggregates in or- 
der to permit the curvature needed for cylinders. The curvature of 
the small aggregates from which the surface of the cylinders is 
constituted is mainly due to the intrinsic macrocycle curvature in 
5-coordinated Mg. Water coordination on either face of the macro- 
cycles, together with regulation of macrocycle stacking by the 
steric hinderance by presence of the C-10 carbomethoxy group, 
can change the direction of curvature and prevent the formation of 
cylinders. Hence longer small macrocycle units are needed to com- 
plete a full turn and the cylinders have a larger diameter. Lastly, a 
necessary feature is that all chlorophyll macrocycles are equivalent 
in Chla cylinders, but in the larger structures, pairs of macrocycles 
are the smallest structural units. 
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30384 (BNL-52265, pp. 221) Resonance raman studies of 
the ground and *MLCT excited states of heteroleptic com- 
plexes of ruthenium 2 with bipyridine and bipyrazine. Danzer, 
G.D. (Marquette Univ., Milwaukee, WI (USA)); Kincaid, J.R. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383-—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

Interest in the reactivity and photophysics of excited states of 
ruthenium(2) complexes of bipyrazine provides impetus for detailed 
spectroscopic studies of such species. In the present work, a sys- 
tematic study of the resonance Raman (RR) spectra of the 
tris-ligated complexes comprised of bipyridine and bipyrazine is re- 
ported. The ground state RR spectral results verify assignments of 
the MLCT electronic absorption bands. The time resolved 
resonance Raman (TR®) spectrum of the °MLCT state of the tris- 
bipyrazine complex exhibits two sets of bands. One set exhibits 
frequencies and relative intensities which are comparable to the 
ground state RR spectrum, while the other bands are, in general, 
shifted to lower frequencies. This behavior is analogous to that ob- 
served for Ru(bpy);°* and indicative of a single-ligand localized 
3MLCT state. The analysis of the TR® spectra of the two bis- 
heteroleptic complexes provides unambiguous evidence for specific 
localization of the optical electron on the bipyrazine fragment in 
each complex. For example, in the case of Ru(bpy)3(bpz)**, fea- 
tures attributable to bpz~ and bpy° (but no features attributable to 
bpy- or bpz°) are observed. For both the ground and excited 
states, RR spectral features are shown to be sensitive to subtle 
alterations in the degree of dz-z° backbonding as the ligand com- 
position is varied. Finally, the extensive set of TR® data obtained 
for these complexes provided an opportunity to resolve a current 
controversy concerning the interpretation of the TR® spectra of this 
class of complexes. Thus, the present results provide unambiguous 
support for the original interpretation of the TR® spectrum of 
Ru(bpy)3** and are not consistent with a recently published alter- 
native interpretation of that spectrum. 


30385 (BNL-52265, pp. 222) Simultaneous electrochemical- 
electron spin resonance studies of carotenoid cation radicals 
and dications. Khaled, M. (Univ. of Alabama, Tuscaloosa (USA)); 
Hadjipetrou, A.; Xinhai Chen; Kispert, L. Brookhaven National Lab., 
Upton, NY (United States). [1989]. (CONF-8906383-—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

Carotenoids are present in the chloroplasts of photosynthetic 
green plants and serve as photoprotect devices and antenna pig- 
ments, and active role in the photosynthetic electron-transport 
chain with the carotenoid cation radical as an integral part of the 
electron-transfer process. The research reported herein has con- 
firmed that carotenoid cation radicals have a lifetime that is 
sensitive to solvent, being longest in CH2Clz and are best pre- 
pared electrochemically. Semiempirical AM1 and INDO caiculations 
of the trans and cis isomers of 6-carotene, canthaxanthin and 6- 
apo-8’-carotenal cation radicals predicted the unresolved EPR line 
whose linewidth varies to a measurable degree with carotenoid, 
which subsequent experimental observations affirmed. Simultane- 
ous electrochemical - electron spin resonance studies of carotenoid 
cation radicals and dications have shown the radicals detected by 
EPR are formed by the one electron oxidation of the carotenoid, 
that dimers are not formed upon decay of the radical cations and 
an estimate of the rate of comproportionation as a function of 
carotenoid can be given. The formal rate constant K’ for heteroge- 
nous electron transfer rate at the electrode surface has been 
deduced from rotating disc experiments. Upon deuteration, and in 
the presence of excess 6-carotene, the half-life for decay of the 
carotenoid radical cation increased an order of magnitude due to 
the reaction between diffusion carotenoid dications and carotenoids 
to form additional radical cations. The carotenoid diffusion 
coefficients deduced by chronocoulometry substantiates this mea- 
surement. The produces formed upon electrochemical studies are 
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being studied by HPLC and the isomers formed thermally are be- 
ing separated. Additional radical reactions are currently being 
studied by EPR and electrochemical methods. 


30386 (BNL-52265, pp. 223) Ground-state and excited- 
state electron transfer in metalloprotein complexes. Jian S. 
Zhou (Ames Lab., IA (USA)); Brothers, H.M. Il; Shanbag, V.M.; 
Kostic, N.M. Brookhaven National Lab., Upton, NY (United States). 
[1989]. (CONF-8906383—Summ.: 14. DOE solar photochemistry re- 
search conference, Lake Harmony, PA (United States), 3-7 Jun 
1989). In Proceedings of the Fourteenth DOE solar photochemistry 
research conference. 271p. Order Number DE91006617. Source: 
OSTI; NTIS. 

Complexes between cytochrome c, an iron heme protein, and 
plastocyanin, a blue copper protein, are well-suited for kinetic and 
mechanistic studies of elctron-transfer reactions because the metal 
atoms (the donor and the acceptor) in them are fixed in fully- 
characterized environments. The stability of the electrostatic 
diprotein complex, which is flexible, has been measured spectro- 
scopically in order to verify the rearragnement of the donor and the 
acceptor prior to electron transfer. Covalent complexes in which 
the donor and the acceptor are attached semirigidly to each other 
by tethers of different length have been prepared and character- 
ized. Kinetic studies of intracomplex ground-state reactions in 
these covalent complexes, under strict first-order conditions. will 
again show whether electron transfer requires a particular donor- 
acceptor orientation. Electron transfer from the triplet excited state 
of the zinc-substituted cytochrome c to the ground state of 
cupriplastocyanin is being studied by laser flash photolysis. This 
excited state decays by two electron-transfer reactions. The rate 
constant for the fast reaction is 2.5 x 105 s—' and does not de- 
pend on the acceptor concentration and on the ionic strength; this 
unimolecular reaction occurs within the electrostatically-stabilized 
donor-acceptor complex. The rate constant for the slow reaction 
depends on the acceptor concentration and on the ionic strength in 
the correct way; this bimolecular reaction involves formation of the 
transient donor-acceptor complex and subsequent electron trans- 
fer. Transient absorption spectra confirm that the excited state is 
quenched by electron transfer. 


30387 


(BNL-52265, pp. 224) Long distance electron trans- 
fer reactions in microporous solids. Kim, Yeong li (Univ. of 
Texas, Austin (USA)); Yonemoto, E.H.; Shear, J.B.; Krueger, J.S.; 


Mallouk, T.E. Brookhaven National Lab., Upton, NY (United 
States). [1989]. (CONF-8906383-Summ.: 14. DOE solar photo- 
chemistry research conference, Lake Harmony, PA (United States), 
3-7 Jun 1989). In Proceedings of the Fourteenth DOE solar photo- 
chemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

Two composite molecular/solid state systems in which long- 
distance electron transfer is mediated via oxide semiconductors are 
discussed herein. In one system a linear channel zeolite (L or mor- 
denite) is reacted with either titanium isopropoxide or TiCl, to give 
a zeolite/TiO2 composite. Bandgap excitation of these composites 
causes reduction of methylviologen (MV**) ion-exchanged into the 
zeolite. When the composite contains internally sited Pt° clusters, 
hydrogen evolution from aqueous EDTA solution occurs under 
steady state illumination in competition with back electron transfer 
from MV*-. to TiOz. Size-excluded photosensitizers, such as 
RuL,** (L = 4,4’-dicarboxy-2,2’-bipyridine), bind strongly to the ze- 
olite /TiO2 composites. The luminescence of RuLl3** is quenched 
at pH 4.0, and visible illumination of Rul3**+/M/TiO2/MV**/Pt in 
aqueous EDTA or triethanolamine suspensions gives hydrogen in 
about 0.3% quantum yield. Electron transfer from photoexcited 
RuL32* to MV** cannot be detected spectroscopically, but electron 
transter to dicyanomethyviologen (DCV**) is observed with 5-10% 
quantum efficiency. The oxidized sensitizer-DCV*-state decays with 
a lifetime of ca. 120 ys. It is postulated that electrons injected by 
the sensitizer are rapidly trapped in states positive of the TiO2 con- 
duction band edge. and that electron transfer to DCV** can occur 
from these traps. These results suggest a possible role of the 
semiconductor conduction band in mediating electron transfer be- 
tween the traps and electron acceptor molecules. In order to test 
this hypothesis, the rate of electron transfer between photoexcited 
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electron donors (bpy2Ru(bpy[COOH],)**, n = 0-2) and electron ac- 
ceptors (methyl- and benzylviologen) co-adsorbed on the surface 
of nonporous semiconductor particles was studied. 


30388 (BNL-52265, pp. 227) Studies of the bacteriochioro- 
phyll binding site by reconstitution of LH complex of 
Rhodospirillum rubrum with bacteriochlorophyll a derivatives. 
Michalski, T.J. (Argonne National Laboratory, IL (USA)); Parkes- 
Loach, P.S.; Loach, P.A. Brookhaven National Lab., Upton, NY 
(United States). [1989]. (CONF-8906383—Summ.: 14. DOE solar 
photochemistry research conference, Lake Harmony, PA (United 
States), 3-7 Jun 1989). In Proceedings of the Fourteenth DOE so- 
lar photochemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

Light energy is delivered to reaction centers of photosynthetic 
species through LH complexes. The core LH complex of R. rubrum 
has been isolated and its two membrane bound polypeptides, 
B881-a and B881-8 have been sequenced. Recently, reconstitu- 
tion of B873 LH complex to its in vivo absorbance from 
polypeptides and pigments has been achieved. How the reconstitu- 
tion assay can be used to probe the structure-function relationship 
of Bchl’s and their analogs in binding to proteins has been studied. 
The bacteriochlorophyli-protein complex is best characterized by 
the red shift in its absorption spectrum. The role of Mg, the struc- 
ture of ring V, C-2 carbonyl group and other nucleophilic functions, 
as well as the character of the esterifying alcohol, were examined. 
It was found that Bchl b (different from Bchi a by the presence of 
the ethylidine group) does reconstitute with a, 6-polypeptides from 
R. rubrum. This results in the red shift from 890 to 905 nm. The 
circular dichroism spectrum of this system is similar to that of Bchl 
a with the same proteins. Substitution of chlorophylls in such com- 
plexes by their derivatives modified at the propionic acid chain, or 
by chlorophylis possessing different functional groups, can help to 
understand pigment binding sites and requirements for complex 
formation. The Mg, atom, the carbomethoxy group of ring 5, and 
the C-2 acetyl group were shown in the reconstition experiments to 
be required for proper binding to protein. Changing the esterifying 
alcohol at the propionic acid chain from geranyligeranyl to phytyl or 
ethyl had only a small effect on complex stability. Bacteriochloro- 
phyll g does not reconstitute and is being further investigated. Also 
unreactive were 13°-hydroxybacteriochlorophyll a and 3- 
acetylchlorophyll a. 


30389 (BNL-52265, pp. 229) Electron relaxation and elec- 
tron transter processes in photoexcited semiconductor 
electrodes with quantum well structures. Szmyd, D. (Solar En- 
ergy Research Institute, Golden, CO (USA)); Levi, D.; Thacker, 
B.B.; Turner, J.A.; Nozik, A.J. Brookhaven National Lab., Upton, 
NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE so- 
lar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

Quantized semiconductors in the form of single quantum wells 
(SQWs), multiple quantum wells (MQWs), and supperlattices (SLs) 
have been studied as electrodes in photoelectrochemical cells. Of 
primary interest in these systems is the relative rates of electron 
relaxation versus electron transfer for photoexcited carriers that are 
created with excess kinetic energy (i.e., hot carriers). The presence 
of discrete states in quantum wells has been shown to reduce the 
rate at which the excess kinetic energy of hot carriers is dissipated 
as heat through phonon emission. The stages of carrier relaxation 
first involve formation (in the femtosecond time regime) of a carrier 
plasma with a Maxwellian distribution characterized by an electron 
temperature much higher than the lattice temperature in a time 
scale of 10’s to 100’s of psecs. These relaxation stages have been 
monitored using both time-resolved and time-integrated photolumi- 
nescence spectroscopy. A controversy concerning the relative 
relaxation rates between bulk and quantized GaAs structures has 
been addressed in detail. The effects on carrier relaxation of elec- 
tron delocalization through miniband formation in Sls produced by 
strong electronic coupling between quantum wells separated by 
thin barriers (17 A) have also been established; this is very impor- 
tant for hot carrier transport. Photoelectrochemical studies of 





quantum well electrodes are being conducted to examine the kinet- 
ics and energetics of electron transfer to redox species in solution. 
SQW electrodes were found to exhibit all the required experimental 
responses (such as, hot photoluminescence, photoreflectance, 
photocurrent spectra, wellbehaved Mott-Schottky data); the ability 
to work with SQWs for the photoelectrochemical studies greatly 
simplifies the analysis of the data. 


30390 (BNL-52265, pp. 233) A photochemically active self- 
assembled interfacial particulate chlorophyll model system. 
Seely, G.R. (Arizona State Univ., Tempe (USA)); Rehms, A.A. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

This model system is set up by absorbing chlorophyll and dode- 
cylpyridinium iodide to 1:3 polyethylene:tetradecane particles from 
aqueous methanol, next, one of a number of amphiphiles prepared 
by derivatizing histamine, some with oxidizing (nitro) substituents 
and some not, is added to a sample of the particles, and finally, 
5,5’-dithiobis (2-nitrobenzoate) (DTNB) and hydrazobenzene are 
added, and the chlorophyll-sensitized photochemistry of the parti- 
cles in a thickened aqueous suspension are examined. Ligation of 
chlorophyll by histamine-derived amphiphiles is indicated by 
changes in the absorption and fluorescence spectra. Analysis of 
fluorescence lifetimes, together with quantum yields, reveals that 
most of the chlorophyll singlet states are quenched rather quickly, 
while a small fraction (ca. 10%), are quenched slowly or not at all. 
When chlorophyll is ligated with oxidizing amphiphiles, the quantum 
yield of fluorescence correlates with the redox potential of the 
amphiphile. All preparations sensitize the reduction of DTNB by hy- 
drazobenzene, but at different rates. The products, a thiolate ion 
and azobenzene, concentrate in the water and the particulate 
phase respectively. In the presence of nonoxidizing amphiphiles, 
the lack of correlation between quantum yields of photoreaction 
and fluorescence suggests that an intermediate other than the 
triplet state is important. In the presence of mononitro substituted 
histamine amphiphiles, whose redox potentials are lower than that 
of DTNB, photoreduction of the latter begins right away. In the 
presence of dinitro substituted amphiphiles, whose redox potentials 
are higher than that of DTNB, reduction of the latter is suppressed 
until about half of the amphiphile is reduced. Rates of these reac- 
tions and their appropriate controls are more consistent with singlet 
state than with triplet state photochemistry. 


30391 


(BNL-52265, pp. 236) Ultrafast pump-probe spec- 
troscopy of photosynthetic antenna systems. Lyle, P.A. (Ames 
Lab., IA (USA)); Struve, W.S. Brookhaven National Lab., Upton, 
NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE so- 


lar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

The electronic excitation transport (EET) dynamics in several 
photosynthetic antennae are being studied. One system of interest 
is the 809 nm Qy system of the BChi a-protein from Prosthecochlo- 
ris aestuarii. Even though this isolated complex has a 
well-characterized chromophore organization which is thought to 
resemble the Chi a chromophore clustering in the PS | antenna, its 
polarized pump-probe spectroscopy (and also its spectral hole- 
burning behavior) exhibits unexpected complexity. Unlike the PS | 
Chi a core antenna, the P. aestuarii Q, photobleaching at early 
times (with ~1 ps resolution) exhibits a wavelength-dependent par- 
alleVperpendicular ratio of considerably less than 3. Other current 
projects in this program are a study of the temperature depen- 
dence of polarized photobleaching in native PSI-200 particles from 
spinach, and a dynamic EET study of PS II reaction centers. 


30392 (BNL-52265, pp. 237) Theoretical modeling of elec- 
tron spin polarization for interacting radical pairs in natural 
and artificial photosynthesis. Tang, J. (Argonne National Labora- 
tory, IL (USA)); Thurnauer, M.C.; Norris, J.R.; Morris, A.L. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
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conference, Lake Harmony, PA (United States). 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

A general theoretical description of electron spin polarization 
arising from interacting radical pairs will be presented. In previous 
treatments, the conventional vector model can only be applied to 
systems in which the electron spin-spin interaction is not operating 
at the time of examination by EPR. With the recent advancements 
in EPR time resolution such as this FT-EPR. radical pair photo- 
chemistry can be probed at much earlier stages where the diffusion 
or electron transfer process does not have sufficient time for full 
separation. Thus, the general assumption of isolated radicals in 
previous treatments is not always valid. For example, existing 
methods of calculating electron spin polarization are not fully appli- 
cable to describing the sequential electron transfer reactions of 
photosynthesis. In this treatment, a more general model using a 
vector diagram is formulated for calculating and visualizing the evo- 
lution of electron spin polarization. Both of the cases of singlet and 
triplet precursor chemistry are also included for consideration. This 
type of treatment has been applied to explore the interacting radical 
paris in natural and artificial photosynthesis. Of particular value is 
the ability of this approach in visualization of the process of electron 
spin polarization such that the experiments of natural and artificial 
photosynthesis can be better understood by the experimentalist. 


30393 (BNL-52265, pp. 238) Assembly of reaction center- 
cytochrome c electron transter complexes. Tiede, D.M. 
(Argonne National Laboratory, IL (USA)); Vashishta, A.C. J. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

Water-soluble c-cytochromes serve as the physiological electron 
donor to the photochemically generated cation in bacterial reaction 
centers. These reactions provide a model for polymer mediated as- 
sembly of energy and electron transfer complexes. Previous 
studies of the ionic strength dependence of electron transfer from 
cytochrome to the reaction center indicate that the electron transfer 
complex formation is predominantly driven by electrostatic forces. 
The complex kinetics and optical dichroism suggest that there are 
muttiple configurations for the reaction center-cytochrome complex 
with differing electron transfer kinetics. The mechanisms which 
drive the self-assembly of reaction center-cytochrome complexes 
are being examined in more detail by analyzing electron transfer 
as a function of structural or charge modification in the reaction 
center and cytochrome proteins. The efficiency of electron transfer 
between the Rhodobacter sphaeroides reaction center and a series 
of structurally homologous c-cytochromes has been measured. 
Electron transfer efficiency has been characterized by determining 
the equilibrium constant for the formation of the reaction center- 
cytochrome complex and the first order rate of electron transfer 
within this complex. These results are being compared to 
electrostatic models for molecular association. The following c- 
cytochromes were found to differ in the efficiency for electron 
transfer to the reaction center according to the order: tuna > Rb 
sphaeroides > horse > yeast, Rhodopseudomonas viridis, Rho- 
dospirillum rubrum. 


30394 (BNL-52265, pp. 239) Redox proteins as electron 
acceptors from chlorophyll triplet state in lipid bilayer 
vesicles: Kinetics of reduction of membrane reconstituted cy- 
tochrome c oxidase mediated by 2,5-Di-T-butylbenzoquinone 
and cytochrome c. Chamupathi, V.G. (Univ. of Arizona, Tucson 
(USA)); Moezzi, D.M.; Tollin, G. Brookhaven National Lab., Upton, 
NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE so- 
lar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

As part of a continuing effort to develop strategies for interfacing 
redox proteins to chlorophyli-containing lipid bilayers so as to pro- 
vide novel means for converting light energy into useful products, 
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experiments were carried out with the integral membrane protein 
cytochrome c oxidase. Laser flash photolysis was used to deter- 
mine the kinetics of electron transfer between membrane-bound 
triplet chlorophyll (°C), cytochrome c (cyt c) located in the external 
water phase. and vesicle-reconstituted cytochrome c oxidase 
(CCO). 2,5-Di-t-butyl benzoquinone (2,5 TBQ) was used as an 
electron transfer mediator between °C and cyt c. A light-induced 
cyclic electron transfer sequence between the redox components 
was observed to occur (°C — 2, 5 TBQ — cyt c — CCO — Cr). 
Under optimum conditions of membrane surface charge and ionic 
strength, the overall efficiency of CCO reduction (based on °C 
generated by the laser flash) was 14%. Under the anaerobic condi- 
tions used, CCO reoxidation (occurring via electron transfer to C*) 
was quite slow (halftime approximately 1 s at 75 mM ionic 
strength). The multicomponent system displayed a high level of 
stability, as indicated by its ability to undergo many cycles of re- 
duction and redoxidation without any apparent degradation of the 
components. These results demonstrate the feasibility of construct- 
ing complex electron transfer chains, including both soluble and 
membrane-bound redox proteins, in artificial lipid bilayers, whose 
properties can be readily controlled by manipulating parameters 
such as ionic strength and membrane composition. 


30395 (BNL-52265, pp. 241) Photoinduced spin-polarized 
radical ion pair formation in a fixed-distance photosynthetic 
model system at 5 K. Wasielewski, M.R. (Argonne National Labo- 
ratory, IL (USA)); Gaines, G.L.; O'Neil, M.P.; Svec, W.A.; 
Niemezyk, M.P. Brookhaven National Lab., Upton, NY (United 
States). [1989]. (CONF-8906383-Summ.: 14. DOE solar photo- 
chemistry research conference, Lake Harmony, PA (United States), 
3-7 Jun 1989). In Proceedings of the Fourteenth DOE solar photo- 
chemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

Photoinduced, multi-step charge separation in bacterial photo- 
synthetic reaction centers proceeds from the lowest excited singlet 
state of the dimeric bacteriochlorophyll electron donor in two steps 
to yield a weakly interacting dimer cation - quinone anion radical 
pair, P*-Q-, separated by 28 A. At long distances the electron- 
electron exchange interaction, J, between radicals within a charge 
separated ion pair is sufficiently week that differences in local mag- 
netic fields surrounding each radical result in S-To mixing of the 
radical pair spin sublevels. This mixing produces a non-spin- 
polarized EPR spectra. Such spectra have been reported 
extensively for both bacterial and green plant reaction centers, but 
have not been observed previously in rigid model systems. The 
synthesis of TAPD-ZP-NQ, which undergoes two-step, sequential 
charge separation at 5 K to yield a radical ion pair which possesses 
an overall 23 A center-to-center distance, a 3.8 ms lifetime, and 
spin-polarization as indicated by EPR is reported. Picosecond tran- 
sient absorption and emission measurements of the compound at 
cryogenic temperatures are reported. The time-resolved EPR spec- 
trum of TAPD-Zp-NO can be attributed to two radicals: TAPD* with 
a broad linewidth at lower g-factor and NQ~ with a narrow linewidth 
at higher g-factor. Spin polarization of TAPD*-ZP-NQ- can result 
from two mechanisms, which are explained. The spectrum that is 
observed is best described as a pair of partially overlapping anti- 
phase doublets as is expected for the correlated radical pair 
model. This mechanism gives rise to a polarization pattern similar 
to that observed for TAPD-ZP-NQ and for P*-Q~ in bacterial reac- 
tion centers. These results show that it is now possible to study 
charge separation over fixed distances and orientations using time 
resolved magnetic resonance in conjunction with optical studies. 


30396 (BNL-52265, pp. 243) Photoinduced electrocyclic 
1,5-closure of the radical cation of cyclooctatetraene to a 
bridged 1,4-bishomobenzene (bicyclo[3.3.0]octa-2,6-diene-4,8- 
diyl) radical cation. Sheng Dai (Univ. of Tennessee, Knoxville 
(USA)); Jih Tzong Wang; Williams, F. Brookhaven National Lab., 
Upton, NY (United States). [1989]. (CONF-8906383-Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 27 1p. 
Order Number DE91006617. Source: OSTI; NTIS. 

As a consequence of their open-shell structure, radical ions are 
easily promoted to a rich variety of electronically excited states 
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whose reactivity is the subject of increasing attention. While the 
ability to induce photochemical reactions of radical ions, especially 
by visible light, is naturally of direct interest to the goal of harness- 
ing solar energy, it is also relevant to the role of these species as 
transient intermediates in photoinduced transformations proceeding 
by electron transfer mechanisms. The photoinduced conversion of 
a monocyclic radical cation to a novel bicyclic species in rigid ma- 
trices at low temperatures is reported. On exposure to red light (A 
> 480 nm), the cycooctatetraene radical cation trapped in Freon 
matrices isomerizes by 1,5-closure to the bicyclo[3.3.0jocta-2,6- 
diene-4,8-diyl radical cation. The product radical cation was 
identified by comparison of both its ESR and electronic absorption 
spectra with authentic spectra derived from the radiolytic oxidation 
of semibullvaiene. This photoisomerization is accompanied by a 
striking photochromic effect, a strong absorption band at 507 nm 
being replaced by a broader band at 635 nm with the sample color 
changing from a bright red to a royal blue. The transformation can 
be represented as a symmetry-allowed electrocyclic reaction in 
which the lowest Koopmans (°E) excited state of the cyclooctate- 
traene radical cation correlates adiabatically with the ?B. ground 
state of the product radical cation. A feature of the isomerization is 
that the nonaromatic 7’ electrons of the reactant are converted 
into a c2x° occupancy in the product with bishomoaromatization of 
the 7° electrons. The product radical cation was characterized as a 
bridged 1,4-bishomobenzene structure by ESR and electronic ab- 
sorption spectroscopy. 


30397 (BNL-52265, pp. 244) Long-range electron transfer 
in ruthenium-modified cytochrome c. Therien, MJ. (California 
Inst. of Tech., Pasadena (USA)); Gray, H.B.; Chang, ljy; Winkler, 
J.R. Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OST]; 
NTIS. 

Experiments in several laboratories have shown that electron 
transfer (ET) can take place at appreciable rates over long 
distances (> 10 A) in organic and inorganic molecules and in pro- 
teins. In non-protein systems, the evidence suggests the ET rates 
depend upon the number of covalent bonds separating the donor 
and acceptor, rather than upon their direct separation distance. 
There is a bewildering array of ET pathways in proteins; interest- 
ingly the through-peptide routes generally involve so many bonds 
that they cannot possibly account for the observed rates. Pathways 
that include ionic contacts (e.g. hydrogen bonds) or small through- 
space jumps often can be found, and it has been postulated that 
such shortcuts greatly enhance the donor-acceptor electronic cou- 
pling. In order to assess the relative importance of various 
donor-acceptor coupling pathways in proteins, ruthenium amine 
derivatives of Zn-substituted cytochrome c (Zn-cyt c) from three 
different species: horse, Candida krusei yeast (C.k.), and Saccha- 
romyces cerevisiae yeast (S.c.) have been prepared. The rates of 
both excited state ET and thermal recombination are approximately 
three times greater in C.k. Ru(His-39)-Zn-cyt c than the rates of 
corresponding reactions in horse-heart Ru(His-33)-Zn-cyt c. Analo- 
gous reactions in S.c. Ru(His-62)-Zn-cyt ¢ are roughly two orders 
of magnitude slower than in the His-33 modified protein. Driving- 
force studies suggest that these wide variations in ET rates arise 
from differences in donor-acceptor electronic couplings. 


30398 (CONF-900512—Absts., pp. 1, Paper 12) Glutamate 
production from CO, and NO,~ by a new biosolar reactor us- 
ing immobilized marine cyanobacteria. Matsunaga, T. (Tokyo 
Univ. of Agriculture and Technology (Japan)); Nakamura, N.; 
Takeyama, H. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Recently, use of marine photosynthetic microorganisms has re- 
ceived much attention. Seawater in its natural state abounds with 
nutrients, including magnesium and potassium, which are essential 
for the growth of photosynthetic microorganisms. For several years, 
marine photosynthetic microorganisms have been isolated from the 





14 SOLAR ENERGY 


1405 Solar Energy Conversion 


coastal areas of Japan. Among more than 200 strains of marine 
cyanobacteria, Synechococcus sp. selectively produce glutamate 
under light irradiation in artificial seawater containing nitrate and 
carbon dioxide. It was found that 82.6% of the total amino acid 
production was glutamate. Synechococcus sp. was immobilized in 
calcium alginate gel. Glutamate production by immobilized cells 
was double that of native cells. Immobilized marine Synechococcus 
sp. produced 0.26 mg/cm gel of glutamate for 7 d. Then, immobi- 
lized marine Synechococcus sp. was used in a biosolar reactor 
consisting of a fiber optic light-diffusing unit. The upper end of the 
unit was formed into a light-receiving bundle, and the lower end 
was shaped into a bundle with a built-in light reflector. 


30399 (DOE/ER/13620—-4) Particulate models of photosyn- 
thesis: Final report, September 1, 1986—May 31, 1991. Seely, 
G.R. Arizona State Univ., Tempe, AZ (United States). Jun 1991. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG0O2-86ER13620. Order Number DE91016842. Source: 
OSTI; NTIS; GPO Dep. 

A chlorophyll mode! system for photochemical energy conversion 
has been developed. When irradiated with red light, reducing 
equivalents are transferred from hydrazobenzene in the hydrocar- 
bon particles to 5,5’-dithiobis (2-nitrobenzoate) in the aqueous 
phase. The primary photochemical step is transfer of an electron 
from singlet excited chlorophyll to a primary oxidant ligated to it, or 
to another chlorophyll to a primary oxidant ligated to it, or to an- 
other chlorophyll molecule, depending on the composition of the 
system. Evidence for the mode of operation derives from analysis 
of kinetics and quantum yields of reaction, and of fluorescence 
spectra, quantum yields and lifetimes. It was found that chlorophyll 
associates strongly with micelles of N-dodecylpyridinium iodide in 
toluene, its hydrate is maintained in a dispersed state by 
dodecyipyridinium alkanoates, and that it reacts with 2,2’- 
dithiobis(5-nitropyridine) by photoaddition of a_ nitropyridylthiyl 
group. Procedures for correcting fluorescence spectra and quan- 
tum yields in highly scattering media were worked out and applied 
to the characterization of the model system. 29 refs., 2 figs. 


30400 (DOE/ER/13791-—5) Photoinitiated electron transfer 
in multi-chromophoric species: Synthetic tetrads and pentads 
featuring diquinone moieties: Technical progress report, 
September 1, 1990—April 30, 1991. Arizona State Univ., Tempe, 
AZ (United States). Dept. of Chemistry. 30 Apr 1991. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-87ER13791. Order Number DE91017413. Source: OSTI; 
NTIS; GPO Dep. 

This research project is concerned with the design, synthesis 
and study of complex molecular devices containing combinations of 
four or five chromophores, electron donors and electron acceptors. 
Properly engineered molecules of this type can functionally mimic 
photosynthetic light harvesting, photoinitiated multistep electron 
transfer to generate charge separated states, and photoprotection 
from light-initiated singlet oxygen damage. New quinone-porphyrin 
linkages have been designed and synthesized in this reporting pe- 
riod. Details of the synthesis and spectroscopic properties of some 
of the molecules are reported. In addition, new photochemical and 
photophysical studies of the tetrads and pentads are under way, 
with some early results presented. Linkage of these compounds to 
a conducting or semiconducting surface may enhance their func- 
tion, and scanning tunneling microscopy is being used to examine 
the structural and photophysical properties of such a linkage. 17 
rets., 8 figs. (MHB) 


30401 (ECN-C-—91-029) Jointing techniques for photo- 
voltaic solar cells. Brieko, M.W. Netherlands Energy Research 
Foundation, Petten (Netherlands). Mar 1991. 46p. (In Dutch). Con- 
tract NOVEM 41.220-16.1. Order Number DE91524178. Source: 
OSTI; NTIS (US Sales Only). 

Within the framework of the National Research Program Photo- 
voltaic Conversion the title subject has been investigated in order 
to develop the most appropriate technique to manufacture electric 
contacts for photovoltaic cells. The aim of the study is to decrease 
the cost price of a solar cell. From a literature survey it appeared 
that four jointing techniques are applicated, of which one (ultra- 
sonic soldering) is discussed in detail. On seven different types of 


top layers (five back layers and two front layers) the ultrasonic sol- 
dering technique has been used to connect the electric contacts. 
The materials of the back layers are lead/tin (a reference cell), 
silver, aluminium, silicon + x% aluminium, and silver + 3% alu- 
minium. The materials of the front layers are silver, and silver + 
anti-reflection layer. Experimental results concerning electric prop- 
erties, mechanical properties and metallurgical research are 
presented. The main conclusion is that the ultrasonic soldering pro- 
cess appears to be a promising method to manufacture electric 
contacts on photovoltaic cells, but further research to improve the 
reproducibility of the process is recommended. Experimental and 
practical support to gain insight into the jointing techniques for the 
benefit of the manufacturers can be given by the Netherlands En- 
ergy Research Foundation ECN. 26 figs., 5 tabs., 7 refs. 


30402 (ECN-RX-91-031) Electricity from sunlight in the 
Netherlands. Sinke, W.C. Netherlands Energy Research Founda- 
tion, Petten (Netherlands). Apr 1991. 7p. (in Dutch). Order Number 
DE91524109. Source: OSTI; NTIS (US Sales Only). 

An overview is presented of scientific and technological develop- 
ments in the field of solar cells and solar modules with special 
attention for the Netherlands. Also an outline is given of photo- 
voltaic applications. Finally some future options of photovoltaics 
and the main barriers for a large-scale application of photovoltaics 
are discussed. 


30403 (SAND-91-0516) PC-1D installation manual and 
user’s guide: Version 3.1. Basore, P.A. Sandia National Labs.., 
Albuquerque, NM (United States). May 1991. 83p Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91018307. Source: OSTI; NTIS; 
GPO Dep. 

PC-1D is a software package for personal computers that uses 
finite-element analysis to solve the fully-coupled two-carrier semi- 
conductor transport equations in one dimension. This program is 
particularly useful for analyzing the performance of optoelectronic 
devices such as solar cells, but can be applied to any bipolar de- 
vice whose carrier flows are primarily one-dimensional. This User's 
Guide provides the information necessary to install PC-1D, define a 
problem for solution, solve the problem, and examine the results. 
Example problems are presented which illustrate these steps. The 
physical models and numerical methods utilized are presented in 
detail. This document supports version 3.1 of PC-1D, which incor- 
porates faster numerical algorithms with better convergence 
properties than previous versions of the program. 51 refs., 17 figs., 
5 tabs. 


30404 (SAND—91-7005) Conceptual design of a photocat- 
alytic wastewater treatment plant. Sandia National Labs.., 
Albuquerque, NM (United States); Bechtel Corp., San Francisco, 
CA (United States). Jul 1991. 102p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE91017922. Source: OSTI; NTIS; GPO Dep. 

This report describes the conceptual design of a demonstration 
project in which solar energy is used to detoxify contaminated 
water. Parabolic trough collectors are used to concentrate direct ul- 
traviolet insolation on a glass receiver tube containing a fixed 
catalyst. The study assesses the cost and schedule of the demon- 
stration program and includes a plan for obtaining the necessary 
permits. The results of this study should be in determining the eco- 
nomic potential of future commercial facilities treating groundwater 
to bring it to the standards of drinking water. The site selected for 
the study is in Colorado where on a clear day at noon, the facility 
treats groundwater at a flow rate of 0.0063 m®/sec (100 gpm). A 
complete design of the facility was developed, including the pre- 
and post-treatment necessary to maintain the required water chem- 
istry. 10 refs., 9 figs., 10 tabs. 


30405 (UCRL-102779) Visualizing photosynthesis through 
processing of chlorophyll fluorescence images. Daley, P.F. 
(Lawrence Livermore National Lab., CA (United States)); Ball, J.T.; 
Berry, J.A.; Patzke, J.; Raschke, K. Lawrence Livermore National 
Lab., CA (United States). Jan 1990. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-900230—2: SPIE/SPSE symposium and exhibition on elec- 
tronic imaging: science and technology, Santa Clara, CA (United 
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States), 11-16 Feb 1990). Order Number DE91017439. Source: 
OSTI; NTIS; GPO Dep. 

Measurements of terrestrial plant photosynthesis frequently ex- 
ploit sensing of gas exchange from leaves enclosed in gas-tight, 
climate controlied chambers. A photosynthesis visualization tech- 
nique is presented that uses images of leaves employing light from 
chlorophyll (Chi) fluorescence. Images of Chl fluorescence from 
whole leaves undergoing steady-state photosynthesis, photosyn- 
thesis induction, or response to stress agents were digitized during 
light flashes that saturated photochemical reactions. Use of saturat- 
ing flashes permitted deconvolution of photochemical energy use 
from biochemical quenching mechanism (qn) that dissipate excess 
excitation energy, otherwise damaging to the light harvesting appa- 
ratus. Simultaneous measurements with gas-exchange apparatus 
provided data for non-linear calibration filters for subsequent 
rendering of grey-scale “images” of photosynthesis. In several ex- 
periments significant non-homogeneity of photosynthetic activity 
was observed following treatment with growth hormones, or shifts 
in light or humidity, and following infection by virus. 15 refs., 4 figs. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 30418, 30420, 30717, 31232 


30406 (ALS/TR-91-009) Physical and operational status of 
the photovoltaic systems in the municipality of Pinotepa de 
Don Luis, Oaxaca, one year after their installation. Huacuz V., 
J.M. (Instituto de Investigaciones Electricas, Cuernavaca (Mexico)); 
Parkman C., P.; Martinez L., A.M. Sandia National Labs., Albu- 
querque, NM (United States). 13 May 1991. 66p. Translation of 
11E/10/14/2929/I-01/F, January 1991. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE91017637. Source: OSTI; NTIS; GPO Dep. 

In November 1990, an inspection visit was made to the residen- 
tial lighting photovoltaic systems that had been _ installed 
approximately one year before in the rural communities of the Mu- 
nicipality of Pinotepa de Don Luis, in the State of Oaxaca. The 
main purpose of the visit was to evaluate the physical and opera- 
tional status of these systems. The systems typically consist of a 
photovoltaic module with a capacity of 30 or 35 Watts, an automa- 
tive type battery, an indicator of the status of charge of the battery, 
3 fluorescent lamps and the corresponding installation, including 
cables, connection or outlet box and switches. It can be seen that 
the systems are in good physical condition and do not show any 
signs of intentionally caused damage. However, the incidence of 
failures is higher than what had been expected; therefore the oper- 
ational status of these systems is considered to be below a level 
that could be accepted, with a tendency to getting worse. The main 
problem that has been detected is the lack of automatic charge 
controllers. This problem has caused other important failures. Seri- 
ous deficiencies were appreciated in the installations, which show 
evidence of the poor workmanship of the installers. The lack of 
system standardization is evident, both regarding the components 
and the installation. As a consequence, there are technical factors 
which indicate that the installed systems will keep deteriorating at a 
rate faster than normal, and will stop operating in a short time un- 
less urgent preventive and corrective measures are taken. The 
attitude of the users with respect to the systems is generally posi- 
tive. However, there are elements that make the correct operation 
and maintenance of these systems a very difficult task. The users 
did not receive any training regarding the best way to operate and 
take sare of their systems, nor any other information in relation to 
their technical limitations. 35 figs. 


30407 


(ALS/TR-91-011) Recommendations for establishing 
local rural electrification programs using photovoltaic sys- 
tems. Huacuz V, J.M. (Instituto de Investigaciones Electricas, 
Cuernavaca (Mexico)); Martinez L, A.M. Sandia Nationa! Labs., Al- 
buquerque, NM (United States). 13 May 1991. 37p. Translation of 


11E/01/14/2929/1-03/F, January 1991. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE91017636. Source: OSTI; NTIS; GPO Dep. 
Photovoltaic (PV) technology is becoming one the best options 
for supplying electricity to rural communities far from electrical net- 
works and which have a small and disperse demand for electricity. 
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As the cost of the technology goes down and its development ad- 
vances, opportunities for applying it continue to grow. As a result, 
in the near future we will probably see an increase in massive 
application programs of this technology in rural Mexico. This docu- 
ment presents some of the most relevant problems needing 
immediate solution to increase the possibility of success in estab- 
lishing photovoltaic programs for rural electrification in Mexico. 
These problems are influenced by economic, technological, engi- 
neering, infrastructural, social and political issues. The paper 
presents the requirements for an industrial center based on PV 
technology, the accessibility of replacement parts and maintenance 
service, development of financial solutions, training of the users 
and introducing norms and technical regulations. The document 
summarizes the issue of rural electrification in Mexico, emphasizing 
the low population density in these areas. A brief description is 
given of photovoltaics showing different configurations that can be 
utilized for supplying electricity to the rural areas. The issues in- 
volved and recommendations for introducing PV systems to the 
rural area are described. 5 figs., 2 tabs. 


1407 Solar Thermal Power Systems 


30408 (DOE/NASA/33408-5) Status of the Advanced 
Stirling Conversion System Project tor 25 kW dish Stirling ap- 
plications. Shaltens, R.K.; Schreiber, J.G. National Aeronautics 
and Space Administration, Cleveland, OH (United States). Lewis 
Research Center. [1991]. 7p. Sponsored by National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract AT04-85AL33408. (NASA-TM-104528;CONF-91 0801-22: 
26. intersociety energy conversion engineering (IECE) conference, 
Boston, MA (United States), 3-9 Aug 1991). Order Number 
DE91018650. Source: OSTI; NTIS; GPO Dep. 

Under the Department of Energy's (DOE) Solar Thermal Tech- 
nology Program, Sandia National Laboratories is evaluating heat 
engines for terrestrial Solar Heat Receivers. The Stirling engine 
has been identified by Sandia as one of the most promising heat 
engines for terrestrial applications. The Stirling engine also has the 
potential to meet DOE’s performance and cost goals. The NASA 
Lewis Research Center is conducting technology development for 
Stirling convertors directed toward a dynamic power source for 
space applications. Space power requirements include high reliabil- 
ity with very long life, low vibration and high system efficiency. The 
free-piston Stirling engine has the potential for future high power 
space conversion systems, either nuclear or solar powered. 
Although both applications appear to be quite different, their re- 
quirements complement each other. NASA Lewis is providing 
management of the Advanced Stirling Conversion System (ASCS) 
Project through an Interagency Agreement (IAA) with the DOE. 
Parallel contracts continue with both Cummins Engine Company 
(CEC), Columbus, Indiana, and Stirling Technology Company 
(STC), Richland, Washington for the designs of an ASCS. Each 
“system” design features a solar receiver/liquid metal heat transport 
system, and a free-piston Stirling convertor with a means to pro- 
vide nominally 25 kW of electric power to a utility grid while 
meeting DOE’s performance and “long-term” cost goals. The Cum- 
mins free- piston Stirling convertor incorporates a linear alternator 
to directly provide the electrical output, while the STC design gen- 
erates electrical power indirectly through a hydraulic pump/motor 
coupled to an induction generator. Both the Cummins and STC 
ASCS designs will use technology which can reasonably be ex- 
pected to be available in the early 1990's. 17 refs., 7 figs., 3 tabs. 


30409 (SAND-91-1890C) Today’s central receiver power 
plant. Alpert, D.J.; Kolb, G.J.; Chavez, J.M. Sandia National Labs.., 
Albuquerque, NM (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910802-2: World congress of the International 
Solar Energy Society, Denver, CO (United States), 19-23 Aug 
1991). Order Number DE91017998. Source: OSTI; NTIS; GPO 
Dep. 

For 15 years, the United States Department of Energy has 
worked with industry, both utilities and manufacturers, to develop 
the technology of solar central receiver power plants. In this type of 
plant, sunlight is concentrated by a field of sun-tracking mirrors, 





called heliostats, onto a centrally located receiver. The solar en- 
ergy is collected in the form of a heated fluid, which is used to 
generate steam to power a conventional turbine generator. For a 
number of reasons, molten nitrate salt is now the preferred heat 
transfer fluid. Commercial plants will be sized between 100 and 
200 MW. The impetus for developing central receivers comes from 
their unique advantages: (1) They produce clean, reliable, low-cost 
electricity; (2) they have practical energy storage that provides a 
high degree of dispatchability (annually up to 60%) — without fossil 
fuels; and, (3) they are environmentally benign. Development ef- 
forts around the world have brought the technology to the brink of 
commercialization: The technical feasibility has been proven, and 
cost, performance, and reliability can be confidently predicted. 
Plans are currently being developed for the final steps toward com- 
mercial central receiver power plants. 24 refs., 7 figs. 


1409 Solar Thermal Utilization 
Refer also to citation(s) 31207 


30410 (EUR-13078) Workshop on passive cooling. Ara- 
novitch, E. (ed.) (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre); de Oliveira Fernandes, E. (ed.); 
Steemers, T.C. (ed.). Commission of the European Communities, 
Ispra (Italy). Joint Research Centre. 1990. 304p. Sponsored by 
Commission of the European Communities, Brussels (Belgium). 
(CONF-9004333—: Workshop on passive cooling, Ispra (Italy), 2-4 
Apr 1990). Source: OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 2, rue Mercier, L-2985 
Luxembourg; Price: ECU 23,75. 

The development of bioclimatic architecture is becoming a sub- 
ject of increasing attention and interest the world over. This field 
not only has an enormous potential for energy savings and pollu- 
tion reduction but is also an example where technology and 
architecture interact for the greater benefit of our society. In that 
context DG 12 and JRC have organized together this Workshop on 
a specific topic “Passive Cooling” which has attracted to Ispra both 
architects and engineers. The subject is of course of major interest 
for climatic regions typical of the Mediterranean Basin where air- 
conditioning power, in summer, is increasingly rapidly to meet with 
modern standards of comfort both in dwellings and working places. 
For instance in Greece the new-installed air conditioning power has 
increased 9-fold the last three years. The electricity load of the Ital- 
ian electricity grid reached, for the first time, its yearly maximum in 
the summer of 1988 most likely because of power supplied to air 
conditioning equipment. Similar trends are observed in Spain and 
Portugal. An important fraction of the cooling load in the building 
sector could be saved by applying passive cooling techniques. 
However, it should be recognized that this field has not reached 
the same level of knowledge and maturity as solar passive heating 
because of a late start and the complexities due to interactions 
with the problems of human comfort. It has seemed therefore 
indicated to give now a higher priority in the European R&D pro- 
grammes to “Passive Cooling” in an attempt to close that gap. The 
aims of this workshop have not only been to assess that state of 
the art but also to identify areas where future research is needed, 
to prepare actions which could contribute to prenormative and nor- 
mative activities, to stimulate future collaborations. 


30411 (NEI-DK-591) Glass extensions: Heat storage and 
ventilation. Morsing, S. Dansk Teknologisk Inst., Taastrup (Den- 
mark). Energiteknologi. Jul 1990 37p. (In Danish). Contract 
EM-1353/86-8. Order Number DE91527060. Source: OSTI; NTIS 
(US Sales Only). 

EFP-86. 

The building of glass extensions is becoming increasingly popu- 
lar because they contribute to energy conservation and increase 
the size of the living area. Their use also prolongs the joys of the 
summer season and even in winter the temperature can be very 
pleasant when the sun shines. There is one problem connected 
with life in glass extensions however, and that is that they are of- 
ten too hot during the summer. This excessive heat is often 
caused by poor ventilation and the lack of any satisfactory means 
of shading from the heat of the sun. The aim of the report was to 
find a satisfactory method of storing heat during the winter so that 
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some of the heat given out by the sun during the day can be 
stored in such a way that it can be used during the night. in 
addition to methods for reducing summer heat in these glass ex- 
tensions. Measurements were taken on several extensions and it 
was concluded that extensive ventilation was necessary in the 
summer. A design for a ventilation system is described. Earth heat 
storage was found to regulate the temperature satisfactorily. The 
measuring results are presented. (AB). 


30412 (NEI-DK-594) Prefabricted ventilated solar walls in 
residential buildings: Phase 1. Development of prototype, 
measurements and efficiency calculations. Andersen, N. (Ener- 
giteknologi, Dansk Teknologisk Institut (DK)); Clausen, |.-L.; 
Lilholm, J.; Madsen, J.B. Dansk Teknologisk Inst., Taastrup (Den- 
mark). Energiteknologi; Hvidbjerg Vinduet A/S (Denmark); 
Samfundsteknik A/S, Odense (Denmark). Apr 1991 44p. (in Dan- 
ish). Contract TR-89.0619:Contract ENS-UVE-90.0220. Order 
Number DE91527062. Source: OSTI; NTIS (US Sales Only). 

The aim was to develope a prefabricated and durable ventilated 
solar wall. The principle of the design is that the solar heat is ab- 
sorbed by a thin absorbtion surface behind the front of the wall, 
this surface plate then heats the air between itself and the insu- 
lated back part of the solar wall. Driven by the convection of this 
warm air, the air in the room circulates out through the solar wall 
and transfers in this way the air heated by the sun to the building 
The total weight of the wall is 110kg, the bearing construction is 
made of aluminium, and it is cheap to produce. The annual yield of 
heat was shown to be 125-155 kWh per square meter of absorb- 
tion surface. The breadth of the space through which the 
ventilating air flows is 40 mm. The design and the construction of 
this newly developed form of solar wall, and the relevant measure- 
ments taken, are described in detail. (AB). 


30413 (NEI-DK-602) Modular system for solar walls. Part 
2: Examples. Final report. Cowiconsult Raadgivende Ingenioerer 
A/S, Virum (Denmark); KHR A/S, Virum (Denmark); Hansens 
(H.S.) Fabrikker A/S, Lem (Denmark). Mar 1991 50p. (in Danish). 
Order Number DE91525311. Source: OSTI; NTIS (US Sales Only). 

Solar walls can contribute significantly to energy conservation. In 
the case of outer walls in older apartment buildings unventilated 
solar walls will give 125-200 kWh per square meter per year extra 
heat, whereas thermal insulation with mineral wool would give 75- 
110kWh per square meter per year, - depending on the nature of 
the actual wall. Installation requires extensive retrofitting with re- 
gard to the buildings ventilation system, which must be a combined 
system serving both the solar wall and the building itself. Sugges- 
tions for the construction and architectural design of a modular 
system of solar walls are presented and illustrated with drawings 
and diagrams. (AB). 
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30414 (BFR-R-18-91) Vacuum solar collector: Preliminary 
study. Joensson, B. (Studsvik Energy, Nykoeping (SE)). Swedish 
Council for Building Research, Stockholm (Sweden). [1991]. 17p. 
(In Swedish). Project BFR-900205-0. Order Number DE91527151. 
Source: OSTI; NTIS (US Sales Only). 

A new type of CPC solar collector has been studied. Use of 
medium vacuum (10-100 mbar) evacuated collectors will ensure 
high efficiency at a low cost. Simulations give a cost advantage of 
30-35 per cent compared to flat collectors. Ten percent higher effi- 
ciency can be achieved when carbon dioxide is used as isolating 
gas in the collector. (L.E.). 


30415 (BFR-R-19-91) Solar heating plant: Preliminary 
study Saeter. Bolin, G. (Solsam Sunenergy AB, Stockholm (SE)); 
Nordliander, S. Swedish Council for Building Research, Stockholm 
(Sweden). 1991. 16p. (in Swedish). Project BFR-900244-9. Order 
Number DE91527152. Source: OSTI; NTIS (US Sales Only). 

The possibilities are examined for incorporating a system of solar 
collectors into the district heating system at Saeter, Sweden. The 
present district heating system delivers about 40 GWh of heat/year, 
and uses fuel oil, wood chips and electricity for heat production. In 
the future, the annual heat consumption will increase by at least 3 
GWh. In computer simulations, a solar collector system of 6000 m* 
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and a hot water accumulator of 800 m® were found to be optimal 
for the district heating system. The collectors could be built at the 
site. from prefabricated elements of the flat plate type. (L.E.). 


30416 (ETDE-mf-1531660) Technical use of solar energy. 
Part project 'Selective surfaces’. Final report. Gindele. K.: Hon- 
stetter, K.; Koehl. M.: Lehner, G. Stuttgart Univ. (Germany). Inst. 
fuer Theorie der Elektrotechnik; Bundesministerium fuer Forschung 
und Technologie. Bonn (Germany). Sep 1989 191p. (In German). 
Contract BMFT 03E8020B. Order Number DE91531660. Source: 
OSTI: NTIS (US Sales Only) 

The main topic was the development and the operation of the 
characterisation techniques and test procedures for solar absorber 
coatings. The development of the measurements of the optical 
properties in the infrared spectral range was continued. In addition 
to the measurement of the hemispherical reflectance with an inte- 
grating sphere, the same Fourier spectrometer can be used for the 
radiometric determination of the directional emittance of heated 
samples. The numerical analysis of scanning electron micrographs 
as well as the evaluation of the diffuse fraction of the reflection 
were developed and applied to the characterisation of the micro- 
roughness of textured absorber coatings. The evaluation of 
methods for the investigation of the durability of solar absorbers 
using accelerated ageing tests was carried out mainly within inter- 
national cooperation programmes (e.g. as part of Task X of the 
Solar Heating and Cooling Programme of the International Energy 
Agency). Notable optical properties of cermet solar absorbers could 
be achieved by co-evaporation of metals and dielectric materials. 
(orig.) With 98 refs., 3 tabs., 106 figs. 


30417 Passivation coating for flexible substrate mirrors. 
Tracy, C.E.; Benson, D.K. To US Dept. of Energy. 19 Oct 1988. 
USA Patent patent application 7-259,634. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE91017137. Source: OSTI; NTIS; 
GPO Dep. 

A protective diffusion barrier for metalized mirror structures is 
provided by a layer of coating of silicon nitride which is a very 
dense, transparent, dielectric material that is impervious to water, 
alkali, and other impurities and corrosive substances that typically 
attack the metal layers of mirrors and cause degradation of the 
mirrors’ reflectivity. The silicon nitride layer can be deposited on 
the substrate before metal deposition thereon to stabilize the 
metal/substrate interface, and it can be deposited over the metal to 
encapsulate it and protect the metal from corrosion or other degra- 
dation. Mirrors coated with silicon nitride according to this invention 
can also be used as front surface mirrors. Also, the silver or other 
reflective metal layer on mirrors comprising thin, light-weight, flexi- 
ble substrates of metal or polymer sheets coated with glassy layers 
can be protected with silicon nitride according to this invention. 13 
figs. 


30418 (SAND-90-1471) The SolarTrak solar array tracking 
controller. Maish, A.B. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1991. 328p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE91017721. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories has developed an advanced self- 
contained tracking control system for use with one- or two-axis 
tracking solar arrays. The SolarTrak system computes the sun's 
position based on the time and stored position data, and then con- 
trols two motors to point the tracker at the sun without using sun 
sensors. When used with a photovoltaic concentrator array, the 
system initially performs a_ self-alignment routine using array- 
generated current to locate the sun. The routine computes six 
numbers that are used during the normal operation to correct the 
array pointing for the tracker’s installation misalignment. This 
enables the tracker to point accurately even with installation mis- 
alignments of up to several degrees. The SolarTrak system 
consists of a control board, which contains a Motorola 68HC11 mi- 
crocontroller, a power supply board, motor-interface boards, and a 
hand-held user interface board, which contains a liquid-crystal 
display and an input keypad. This report contains a thorough dis- 
cussion of the controller software and hardware, including control 
algorithms, parts lists and estimated costs (about $300 per system). 
The performance measured on two trackers is reviewed. Tracking 
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accuracy was better than +0.1° over a full day on one system. A 
thorough user's manual is included. Companies interested in li- 
censing the technology should contact the Technology Transfer 
Division of Sandia National Laboratories. 20 refs., 53 figs., 5 tabs. 


30419 (SAND-90-7036) Development of a_ stretched- 
membrane dish: Phase 2, Task 2. Sandia National Labs., 
Albuquerque, NM (United States): Solar Kinetics, Inc., Dallas, TX 
(United States). Jul 1991. 79p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE91016499. Source: OSTI: NTIS: GPO Dep. 

Solar Kinetics. Inc., successfully designed and constructed the 
optical element of a 7-meter diameter stretched-membrane dish as 
Task 2 of the second phase of a contract directed by Sandia 
National Laboratories. Earlier work on this project defined the con- 
figuration of the optical element and demonstrated the 
membrane-forming process on 1.4- and 3.7-meter diameter mem- 
branes. In Task 2, the membrane-forming process was successfully 
scaled to 7-meters in diameter, and an innovative hub-and-spoke 
structure optical element was fabricated. The slope error, as mea- 
sured with Solar Kinetics’ laser-ray-trace system, was within 3.6 
mrad of a perfect parabola. Four major technical issues were suc- 
cessfully addressed in this work: (1) The technique of large-scale 
membrane forming was shown to be predictable, accurate, and re- 
peatable. Three 7-meter membranes were formed without any 
contoured tooling. (2) A tensioned hub-and-spoke structure was 
demonstrated to be practical to fabricate. This innovative structure, 
like a bicycle wheel, was shown to be very stiff. Optical effects from 
ring distortion were not apparent. (3) The use of field-replaceable, 
unattached polymer reflective membrane was demonstrated. This 
approach allows for the practical field replacement of the reflective 
membrane when it has degraded due to weathering. (4) A tech- 
nique was developed and demonstrated to ship the formed 
membranes from the factory to the dish-installation site. This allows 
the critical forming of the membrane to be performed in a con- 
trolled factory environment, and the membrane then to be shipped 
using standard-dimension shipping containers. This development 
further reduces manufacturing and installation costs of the com- 
pleted dish. This effort indicates that the stretch-membrane dish 
concept is a promising approach for solar concentration. The proto- 
type optical element is a significant step in the development of the 
complete, full-sized dish. 9 refs., 53 figs., 2 tabs. 


30420 (SAND-91-7010) A generic guide for the preparation 
of a quality assurance/quality control manual for the design, 
production, and installation of photovoltaic concentrator sys- 
tems. Murty, V.S. (Texas Southern Univ., Houston, TX (United 
States). Samuel N. Nabrit Science Center). Sandia National Labs., 
Albuquerque, NM (United States); Texas Southern Univ., Houston, 
TX (United States). Samuel N. Nabrit Science Center. Jul 1991. 
42p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91017716. Source: 
OSTI; NTIS; GPO Dep. 

The United States National Photovoltaic (PV) program considers 
the production of energy using PV concentrator systems a viable 
renewable energy technology. To this end it has launched the 
National Photovoltaic Concentrator Initiative. One of the main ob- 
jectives of the initiative is to achieve an energy price goal of $0.06/ 
kwh by the year 2000. These cost goals involve calculations that 
assume the systems are operating with the minimum of mainte- 
nance for periods of twenty to thirty years. This rigid reliability 
requirement necessitates, the implementation of a strict Quality As- 
surance/Quality Control plan in all phases of design, development, 
manufacturing, testing, installation and operation. This document is 
intended as a guide for any company involved in design and man- 
ufacture of PV concentrator modules and systems. The contents of 
this document incorporate the collective input of representatives of 
the PV industry and the Sandia Photovoltaic Technology Research 
Division. 10 refs., 1 fig. 


30421 (SERI/TP-254-3457) Desiccant contamination re- 
search: Report on the desiccant contamination test facility. 
Pesaran, A.A.; Bingham, C.E. Solar Energy Research Inst., Golden, 
CO (United States). Jul 1991. 105p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002193. Source: OSTI; NTIS; GPO Dep. 





The activity in the cooling systems research involves research on 
high performance dehumidifiers and chillers that can operate effi- 
ciently with the variable thermal outputs and delivery temperatures 
associated with solar collectors. It also includes work on advanced 
passive cooling techniques. This report describes the work con- 
ducted to improve the durability of solid desiccant dehumidifiers by 
investigating the causes of degradation of desiccant materials from 
airborne contaminants and thermal cycling. The performance of a 
dehumidifier strongly depends on the physical properties and dura- 
bility of the desiccant material. To make durable and reliable 
dehumidifiers, an understanding is needed of how and to what de- 
gree the performance of a dehumidifier is affected by desiccant 
degradation. This report, an account of work under Cooling Sys- 
tems Research, documents the efforts to design and fabricate a 
test facility to investigate desiccant contamination based on 
industry and academia recommendations. It also discusses the ex- 
perimental techniques needed for obtaining high-quality data and 
presents plans for next year. Researchers of the Mechanical and 
Industrial Technology Division performed this work at the Solar En- 
ergy Research Institute in FY 1988 for DOE's Office of Solar Heat 
Technologies. 7 refs., 19 figs., 1 tab. 


1420 Heat Storage 
Refer also to citation(s) 31074, 31077 


30422 (STEV-SOL-91-3) Technical and economical basis 
for research and technology development concerning heat 
storage in ground and water. Magnusson, C. (Swedish Geotech- 
nical Institue, Lindkoeping (SE)); Lehtmets, M. Statens Energiverk, 
Stockholm (Sweden). May 1990. 97p. (In Swedish). Project STEV- 
656-111. (SGI-VARIA-271). Order Number DE91527189. Source: 
OSTI; NTIS (US Sales Only). 

The aim of this report has been to give a compilations of recent 
technology for storage of solar heating, primarily in ground and wa- 
ter. This compilation will form the basis for future research and 
development proposals. (au). 


1440 Legislation and Regulations 
Refer also to citation(s) 30404 
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1501 Resources and Availability 


30423 (LA-UR-91-2292) The Clearlake Hot Dry Rock 
geothermal project: Institutional policies, administrative is- 
sues, and technical tasks. Burns, K.L. Los Alamos National Lab., 
NM (United States). [1991]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9110151—4: Geothermal Resources Council annual meet- 
ing and trade show, Reno, NV (United States), 6-9 Oct 1991). 
Order Number DE91016037. Source: OSTI; NTIS; GPO Dep. 

The Clearlake Project is a three-party collaboration between the 
California Energy Commission, City of Clearlake, and Los Alamos 
National Laboratory. It aims to develop a deep hot, dry geothermal 
resource under the city. The project is funded by the Commission, 
and administered by the City. Technical operations are conducted 
by Laboratory staff and resources seconded from the Hot Dry Rock 
program. In addition to the normal geothermal exploration problems 
of predicting geological and geophysical properties of the subsur- 
face, there are uncertainties as to what further material and 
environmental parameters are relevant, and how they might be 
measured. In addition to technical factors, policy objectives are an 
influence in choosing the most appropriate development scenario. 
11 refs., 4 figs. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 30424 
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1503 Geothermal Exploration and Exploration 
Technology 


30424 (LBL-30583) The LBL geothermal reservoir technol- 
ogy program. Lippmann, M.J. Lawrence Berkeley Lab., CA 
(United States). Mar 1991. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9103105-10: 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s, San Francisco, CA (United States), 19-21 Mar 
1991). Order Number DE91017069. Source: OSTI; NTIS; GPO 
Dep. 

The main objective of the DOE/GD-funded Geothermal Reservoir 
Technology Program at Lawrence Berkeley Laboratory is the devel- 
opment and testing of new and improved methods and tools 
needed by industry in its effort to delineate, characterize, evaluate, 
and exploit hydrothermal systems for geothermal energy. This pa- 
per summarizes the recent and ongoing field, laboratory, and 
theoretical research activities being conducted as part of the 
Geothermal Reservoir Technology Program. 28 refs., 4 figs. 


1509 Geothermal Engineering 


30425 (STEV-GT-91-1) Circulation experiments in 1989 at 
Fjaellbakca HDR test site. Eliasson, T. (Chalmers Univ. of Tech- 
nology and Goeteborg Univ. (SE). Dept. of Geology); Sundquist, 
U.; Waliroth, T. Statens Energiverk, Stockholm (Sweden). 1990. 
56p. Project STEV-656-082. (CTH-HDR-P-—90-10). Order Number 
DE91527205. Source: OSTI; NTIS (US Sales Only). 

In 1984, Hot Dry Rock experiments started at the test site in 
Fjaellbacka. By downhole percussion drilling the 500 m deep well 
Fjb1 was drilled. An HDR reservoir was generated at 450-460 m 
depth by massive hydraulic injections. The progressive displace- 
ment of the pressurised fluid was followed by passive microseismic 
monitoring. A second well, Fjb3, was drilled inclined into the stimu- 
lated fracture zone at a lateral distance of 100 m from Fjb1 and 
roughly horizontal hydraulic contract between the wells was 
achieved. A stimulation out in the well Fjb3 at reservoir depth im- 
proved the flow capacity. In this report the results of the circulation 
test carried out in 1989 between Fjb3 and Fjb1 are presented. The 
total pumping time was 846 hours and a total volume of 5600 m® of 
water was injected. Flow rate was kept constant at 1.8 Vs and the 
maximum injection pressure was 5 MPa. The recovery rate was 
continuously increasing during the circulation, to a maximum of 51 
per cent of the injection flow rate. Hydraulic analysis has shown 
that highly conductive fractures exists near both wells. Altough the 
flow path between the wells probably consists of a fracture net- 
work, the HDR reservoir can hydraulically be defined as one single 
fracture interlinking the wells. The circulation test displayed that 
this fracture has a pressure dependent behaviour. A higher over- 
pressure yielded increased fracture radius and fracture aperture. 
When the applied pressure exceeded 4-4.5 MPa a "high conductiv- 
ity’ fracture was extended to the recovery well. The hydrochemical 
data of the recovered water showed that dilution due to mixing of 
injected water and pre-circulation reservoir fluid was dominating, 
with no significant water-rock reactions taking place. The tempera- 
ture of the recovery water increased throughout the test. (au). 


1510 Direct Energy Utilization 


30426 (LA-12180-MS) Geothermal demonstration: Zunil 
food dehydration facility: Central American Energy and Re- 
sources Project. Maldonado, O. (Consultecnia, Guatemala City 
(Guatemala)); Altseimer, J.; Thayer, G.R.; Cooper, L.; Caicedo, A. 
Los Alamos National Lab., NM (United States). Aug 1991. 52p. 
Sponsored by Agency for International Development, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE91017467. Source: OSTI; NTIS; GPO Dep. 

A food dehydration facility was constructed near the town of Zu- 
nil, Guatemala, to demonstrate the use of geothermal energy for 
industrial applications. The facility, with some modifications to the 
design, was found to work quite satisfactorily. Tests using five dif- 
ferent products were completed during the time geothermal energy 
was used in the plant. During the time the plant was not able to 
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use geothermal energy, a temporary diesel-fueled boiler provided 
the energy to test dehydration on seven other crops available in 
this area. The system demonstrates that geothermal heat can be 
used successfully for dehydrating food products. Many other indus- 
trial applications of geothermal energy could be considered for 
Zunil since a considerable amount of moderate-temperature heat 
will become available when the planned geothermal electrical facil- 
ity is constructed there. 6 refs., 15 figs., 7 tabs. 


1540 Waste Management 
Refer also to citation(s) 32662 


30427 (BNL-46301) Geothermal waste treatment biotech- 
nology. Premuzic, E.T.; Lin, M.S. Brookhaven National Lab., 
Upton, NY (United States). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-910988-1: 8. international conference on heavy metals in 
the environment, Edinburgh (United Kingdom), 16-20 Sep 1991). 
Order Number DE91014796. Source: OSTI; NTIS; GPO Dep. 

Technical feasibility of a biotechnology based on biochemical 
reactions for detoxification of geothermal brines has been demon- 
strated. Laboratory-scale studies have shown that the emerging 
biotechnology is versatile and is applicable to a variety of geother- 
mal sludges and materials with similar geochemical properties. 
Materials suitable for treatment are those which may contain few or 
many metals in concentrations exceeding those allowed by regula- 
tory agencies. Comparison of several possible types of bioreactors 
and processes have led to the conclusion that a number of vari- 
ables have to be considered in the design and development of a 
biochemical plant for the detoxification of geothermal type sludges. 
These include reactor size, effects of agitation, mixed cultures, 
state of the biomass, pH and dissolved oxygen, concentration of 
residual sludge, residence time, and temperature. Under optimum 
conditions, high rates of metal removal can be achieved. Some 
recent studies, dealing with the process variables and their opti- 
mization, will be discussed. 6 refs., 3 figs. 


16 TIDAL AND WAVE POWER 


1608 Wave Energy Converters 


30428 (NEI-DK-600) Resume of a meeting held at the Dan- 
ish Maritime Institute on the construction, mounting and 
utilization of passive "foilers” on fishing boats, trading ships 
etc. Skibsteknisk Laboratorium, Lyngby (Denmark); Hundested 
Motor- og Propelierfabrik A/S (Denmark); Business Consultants 
ApS, Frederiksberg (Denmark). Feb 1988 17p. (In Danish). 
Contract EM-151/87-1. (CONF-8802173-: Meetings on the con- 
struction, mounting and utilization of "foilers” on fishing boats, 
trading ships etc, Lyngby (Denmark), 19 Feb 1988). Order Number 
DE91525296. Source: OSTI; NTIS (US Sales Only). 

Report no. 3; EFP-87. 

A resume of a seminar held on February 9th, 1988, in Denmark 
(for both Danes and Norwegians) on the construction, mounting 
and utilization of passive "foils" on fishing cutters, trading ships etc. 
A "foil" is a supplementary form of propulsion which converts part 
of the energy from the orbital motion of the waves, and from the 
movement of the ship itself, into a driving force. At the seminar the 
potentials for further development of this technological innovation, 
its design and construction, and the general view of the current 
status of development and utilization of foil” propellars, were dis- 
cussed. (AB). 


17 WIND ENERGY 


30429 (RISO-R-587) Meteorology and Wind Energy De- 
partment annual progress report: 1 January - 31 December 
1990. Petersen, E.L.; Skrumsager, B. (eds.). Risoe National Lab., 
Roskilde (Denmark). Meteorology and Wind Energy. May 1991. 
33p. Order Number DE91525292. Source: OSTI; NTIS (US Sales 
Only). 
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The research in the Meteorology and Wind Energy Department 
is directed towareds two major applicaltions: wind energy and 
modeling air pollution dispersion. In order to maintain a high level 
of technical competence within these applications, the department 
has carried out both theoretical and experimental basic studies. 
The subjects range from surface energy balance research of the 
general spatial and temporal structure of atmospheric turbulence to 
wind engineering investigations of dynamic loads on buildings, 
bridges, and other structures. Very important parts of the applied 
work are the testing and licensing of wind turbines for the Danish 
market and providing consultative services for Danish wind turbine 
manufacturers. (author). 


1701 Resources and Availability (Climatology) 


30430 (PNL-SA-19257) Wind energy potential in the United 
States considering environmental and land-use exclusions. El- 
liott, D.L.; Wendell, L.L.; Gower, G.L. Pacific Northwest Lab., 
Richland, WA (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-910802-1: World congress of the International Solar En- 
ergy Society, Denver, CO (United States), 19-23 Aug 1991). Order 
Number DE91017535. Source: OSTI; NTIS; GPO Dep. 

In support of the US Department of Energy's National Energy 
Strategy, estimates of the land area with various levels of wind 
energy resource have been developed for each state in the con- 
tiguous United States. The estimates are based on published wind 
resource data and account for the exclusion of some land owing to 
environmental or land-use considerations. These exclusions as- 
sume that 100% of the environmentally protected land and various 
percentages of land designated as urban, agricultural or range 
would be unavailable for wind energy development. Despite these 
exclusions, the amount of wind resource thus estimated is surpris- 
ingly large. For example, estimates of available wind resource and 
resultant wind electric potential from advanced turbine technology 
show that a group of 12 states in the midsection of the country 
could produce more than three times the nation’s 1987 electric en- 
ergy consumption. 2 refs., 4 figs. 


1703 Legislation and Regulations 
Refer also to citation(s) 30435 


1706 Wind Energy Engineering 
Refer also to citation(s) 30430, 31471 


30431 (AUC-IBT-R-9105) Fatigue experiment conducted on 
glued laminated wooden beams: Partial report 2: Testing of 
series A. Pilegaard Hansen, L.; Rathkjen, A. Niro Atomizer A/S, 
Soeborg (Denmark). Mar 1991. 74p. (in Danish). Contract TR- 
88.1040. Order Number DE91525369. Source: OSTI; NTIS (US 
Sales Only). 

A short description of methods for testing glued laminated 
wooden beams, which are to be used for the construction of wind 
turbine blades, for fatigue limits. (AB). 


30432 (AUC-IBT-R-9110) Fatigue experiment conducted on 
glued laminated wooden beams: Partial report 1: Description 
of experiment. Pilegaard Hansen, L.; Rathkjen, A. Aalborg Univer- 
sitetscenter (Denmark). Inst. for Bygningsteknik. Apr 1991. 6p. (In 
Danish). Order Number DE91525367. Source: OSTI; NTIS (US 
Sales Only). 

A short description of methods for testing glued laminated 
wooden beams, which are to be used for the construction of wind 
turbine blades, for fatigue limits. (AB). 


30433 (AUC-IBT-R-9117) Fatigue experiment conducted on 
glued laminated wooden beams: Partial report 3: Testing of 
series B. Pilegaard Hansen, L.; Rathkjen, A. Aalborg Universitets- 
center (Denmark). Inst. for Bygningsteknik. May 1991. 44p. (in 
Danish). Contract TR-88.1040. Order Number DE91525371. 
Source: OSTI; NTIS (US Sales Only). 





A short description of methods for testing glued laminated 
wooden beams, which are to be used for the construction of wind 
turbine blades, for fatigue limits. (AB). 


30434 (ECN-C—91-026) Test of rotor blades with passively 
controlled tips: Phase 2: Normal and abnormal operation. 
Dekker, J.W.M.; De Groot, C.M.; Rieffe, H.C.; Spaeth, M. Nether- 
lands Energy Research Foundation, Petten (Netherlands). May 
1991. 142p. Contract NOVEM 24.300/1920:Contract CEC EN3W- 
0064-NL. Order Number DE91524111. Source: OSTI; NTIS (US 
Sales Only). 

A wind turbine rotor with two blades and equipped with passively 
controlled tips (20-WPX-PRT1) has been tested at the 25 m HAWT 
rotor test facility of ECN, Petten, Netherlands, in the period July 1, 
1989, until March 31, 1990. The rotor was designed by Stork Prod- 
uct Engineering, Amsterdam and manufactured by AERPAC, 
Hengelo. The test has shown that the output power can be limited 
effectively in a broad range of operational conditions by means of 
passively controlled rotor tips in combination with a variable speed 
generator. The present report describes the second phase, con- 
cerning normal and abnormal operation. During this phase of the 
test blade loads were determined in a rotor configuration with a 
cone angle of 5 degrees. The observed loads were close to the 
design limits. Therefore it was decided to remove the cone angle 
during the third phase of the test, being an endurance test for at 
least 1000 hrs. The results of this last phase will be given sepa- 
rately in a future report. 87 figs., 11 refs., 13 tabs. 


30435 (ECN-C—91-028) Load cases and loads: Recommen- 
dation tor a European wind turbine design standard. Van Hulle, 
F.J.L. (ed.). Netherlands Energy Research Foundation, Petten 
(Netherlands). Apr 1991. 52p. (in Dutch). Contract CEC 
XVII/7030/ETD/89/2. Order Number DE91524127. Source: OSTI; 
NTIS (US Sales Only). 

International agreement on rules for safety and performance 
evaluation of wind turbines has been a long-standing goal for the 
wind energy community. With this goal in mind, several activities 
have been initiated by the Commission of the European Communi- 
ties (CEC). The objective of the title subject is to provide, based on 
consensus among European Community wind energy test stations 
(ECWETS): input towards the creation of a European wind turbine 
standard, and recommendations for verification of safety and 
design loads in the framework of a harmonized wind turbine certifi- 
cation. Therefore this document is divided into two parts: Part 1: 
Principles for safety and loads; Part 2: Recommendations for the 
verification of safety and design loads. Part 1 contains principles 
and rules for design situations, load cases and loads to be taken 
into account for wind turbine structural design and safe operation, 
maintenance and installation. Part 2 contains the minimum set of 
rules concerning the verification of the structural strength and sta- 
bility. Section 2 summarizes the relevant definitions. Where 
applicable the basic principles of Eurocode 3 and relevant interna- 
tional standards are incorporated in the document. Also available 
documents of IEC TC-88 working groups have been used as back- 
ground material. The document is intended to be applicable in all 
countries in the European Community. It applies to electricity pro- 
ducing grid connected wind turbines with a swept rotor area 
greater than 40 m*. 3 refs. 


30436 (ECN-RX-91-042) The FLEXHAT programme: Tech- 
nology development and testing of flexible rotor systems with 
fast passive pitch control. Van Kuik, G.A.M. (Stork Product Engi- 
neering, Amsterdam (Netherlands)); Dekker, J.W.M. Netherlands 
Energy Research Foundation, Petten (Netherlands). May 1991. 9p. 
Order Number DE91524149. Source: OSTI; NTIS (US Sales Only). 

The FLEXHAT programme aims at the development of compo- 
nents for the next generation of wind turbines. The objective of the 
program is diminishing internal peak loads, by employing the 
dynamics of the rotor instead of withstanding them. Flexibility is in- 
troduced in the four main degrees of freedom of the rotor, resulting 
in the following components:(a) a variable speed conversion sys- 
tem with soft characteristics;(b) rotor control by means of passive 
activation of the tip in combination with a variable speed;(c) an 
elastomeric teeter with elastomeric teeter limiters (bumpers); and 
(d) a flexbeam which is moderately flexible in flapwise direction 
and stiff in torsional direction. All components are or will be tested 
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on the 25m research turbine. located at ECN in Petten, Nether- 
lands. The test of the first version of passive tip control combined 
with the variable speed conversion system has been finished suc- 
cessfully. The rotor with the teeter, the teeter bumpers and the 
flexbeam will be operational in autumn 1991. Finally a test and 
demonstration of an integrated approach will be performed on a re- 
designed existing 250 kW turbine. 5 figs., 9 refs. 


30437 (ECN-RX-91-053) Verification of the Dutch Hand- 
book Wind Data tor wind turbine design: (Version 2 and 3). 
Rademakers, L.W.M.M. (Netherlands Energy Research Foundation 
ECN, Petten (Netherlands)); Curvers, A.P.W.M.; Foellings, F.J.; 
Verheij, F.J. Netherlands Energy Research Foundation, Petten 
(Netherlands). May 1991. 7p. Order Number DE91524183. Source: 
OSTI; NTIS (US Sales Only). 

The Dutch Handbook Wind Data has been verified. The second 
version of the Handbook appeared to underestimate the lead-lag 
and flapwise fatigue bending moments in the blade root with re- 
spect to the measurements. Verification of the third and improved 
Handbook version showed a good agreement between calculations 
and measurement for wind turbines operating at constant rotor 
speed. Limited modelling within the Handbook method of the power 
control system of variable rotor speed machines caused deviations 
with respect to the measurements. 6 figs., 2 tabs., 10 refs. 


30438 (ETSU-WN-6031) Feasibility study of an innovative 
control device for a HAWT. Havard, M. AEA Environment and 
Energy, Harwell (United Kingdom). 1990. 96p. Order Number 
DE91527283. Source: OSTI; NTIS (US Sales Only). 

High frequency fluctuations in torque at the rotor of a wind tur- 
bine can contribute to fatigue of the structural and mechanical 
components. The usual aerodynamic power control devices cannot 
act rapidly enough to remove such fluctuations. A new type of con- 
trol device, a “sledge” (a sliding mass moved by hydraulics on the 
surface of a blade) has the potential to be more useful. The pur- 
pose of this study was to establish whether the Coriolis torque 
produced by moving a sliding mass might be exploited cost- 
effectively to reduce high frequency vibrations in the torque at the 
rotor. It involved: (a) investigation of the use of this moving mass 
device to control the power output and reduce the high frequency 
torque vibrations on a three bladed, horizontal axis wind turbine. To 
do this, a control system was designed which exploits the Coriolis 
force produced when a mass is moved radially to reduce the signif- 
icant torque fluctuations around frequencies of 3-P (3 x rotor 
frequency); and (b) investigation of the characteristics of the sledge 
movement necessary to optimise the reduction of high frequency 
torque variations and assessment of whether it is feasible to engi- 
neer such characteristics at reasonable cost. (author). 


30439 (RISO-M-2905) Comparison of blade loads on stall! 
and pitch controlled wind turbines. Thomsen, K. Risoe National 
Lab., Roskilde (Denmark). Test Station for Wind Turbines. Jun 
1991. 48p. (In Danish). Order Number DE91525288. Source: 
OSTI; NTIS (US Sales Only). 

As a pait of the discussion on the power control strategy of wind 
turbines, this report deals with blade loads on stall and pitch con- 
trolled turbines. The background of the report is a comprehensive 
amount of data collected at the Test Station for Wind Turbines, 
Risoe in the autumn 1989. The comparison is based only upon 
flapwise blade moments, although it is well known that the edge- 
wise blade moments has major influence on the lifetime of a 
turbine. The reason that the edgweise loading is not considered is 
that no simultaneous measurement of this loading is accomplished 
at the Test Staion on the two types of turbines. At several wind 
speeds the time variation of the flapwise loadings are compared 
and the Power Spectral Density functions are calculated. In the 
statistical treatment of the loads, the work is concentrated on stan- 
dard deviation of the signals and the influence of turbulence. 
Rainflow counting is performed and the lifetime consumption of the 
two turbines is compared at relatively low and relatively high wind 
speeds. The conclusion is that at high wind speeds the lifetime 
consumption in the flapwise direction of the blades is somewhat 
higher for the pitch controlled turbine. It should be noted that it is 
necessary to consider a large number of other factors in the dis- 
cussion of power control of wind turbines. (author) 22 ills., 3 refs. 
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30440 Electric generator type windmill. Olorenshaw. J.K. 12 
Jun 1991. Filed date 12 Dec 1989. Canada Patent patent applica- 
tion 2005292. 24p. Source: Micromedia Ltd., Technical Information 
Centre. 165 Hotel de Ville. Place du Portage, Phase 2, Hull. Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A vertical axis windmill is disclosed which is relatively simple in 
construction and designed for efficient operation at relatively low 
speeds, with means for automatically shutting down operation 
when wind speeds become too high. According to the invention. a 
vertically positioned rotor journalled for rotation within a supporting 
structure has a vertically positioned central shaft and a plurality of 
impeller blades extending radially outwardly from and spaced 
equidistantly around the shaft. A cylindrical enclosure around the 
rotor includes upper and lower end plates, means supporting the 
enclosure for movement around the rotor, a wind intake port in the 
surrounding wall of the enclosure. and a wind outlet port diametri- 
cally opposite the intake port. A wind vane on the upper end plate 
orients the wind intake port into the wind. A closure panel for the 
intake port is provided with means controlled by the rotor speed to 
move the panel across the intake port as the wind speed 
increases, and to uncover the intake port as the wind speed de- 
creases. 7 figs. 


1707 Health and Safety 


Refer also to citation(s) 30435 


20 FOSSIL-FUELED POWER PLANTS 


2001 Power Plants and Power Generation 


Refer also to citation(s) 29608, 29671, 29672, 29673, 29677, 
29678, 29679, 29757, 29763, 30451, 30457, 31163, 31936, 32348 


30441 (DOE/MC/22133-3000) Fluidized bed boiler convec- 
tive zone tube replacement: Final report on boiler tube 
erosion. Georgetown Univ., Washington, DC (United States). 21 
Mar 1991. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-85MC22133. Order Number 
DE91017065. Source: OSTI; NTIS; GPO Dep. 

A major problem with the Georgetown University Atomspheric- 
Pressure, Fluidized-Bed Combustor-Boiler (GU AFBC) experienced 
during the first six years of operation was tube erosion. Previous 
corrective measures for in-bed tube erosion appeared to be effec- 
tive, but excessive wear of the convective zone tubes was still 
occurring, and the entire heat transfer tube bundle in the boiler re- 
quired replacement. In the planned project,the eroded tubes would 
be replaced, and the convective zone modified to eliminate the 
problem. Progress is discussed. 


30442 (DOE/PC/88697-T3) Superclean coal-water slurry 
combustion testing in an oil-fired boiler: Semiannual technical 
progress report, August 15, 1990-February 15, 1991. Miller, 
B.G.; Morrison, J.L.; Elston, J.T.; Walsh, P.M.; Schobert, H.H.; 
Scaroni, A.W. Pennsylvania State Univ., University Park, PA 
(United States). Combustion Lab. 15 May 1991. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
89PC88697. Order Number DE91016817. Source: OSTI; NTIS; 
GPO Dep. 

The Pennsylvania State University is conducting a superclean 
coal- water slurry (SCCWS) program for the United States Depart- 
ment of Energy (DOE) and the Commonwealth of Pennsylvania 
with the objective of determining the capability of effectively firing 
SCCWS in an industrial boiler designed for oil. Penn State has en- 
tered into a cooperative agreement with DOE to determine is 
SCCWS (a fuel containing coal with less than 3.0% ash and 0.9% 
sulfur) can effectively be burned in a oil-designed industrial boiler 
without adverse impact on boiler rating, maintainability, reliability, 
and availability. The project will provide information on the design 
of new systems specifically configured to fire these clean coal- 
based fuels. The project consists of three phases: (1) design, 
permitting, and test planning, (2) construction and start up and (3) 
demonstration and evaluation. The boiler testing will determine if 
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the SCCWS combustion characteristics, heat release rate, fouling 
and slagging behavior. corrosion and erosion limits, and fuel trans- 
port, storage. and handling characteristics can be accommodated 
in an oil-designed boiler system. In addition, the proof-of-concept 
demonstration will generate data to determine how the properties 
of SCCWS and its parent coal affect boiler performance. Economic 
factors associated with retrofitting and operating boilers will be 
identified to assess the viability of future oil-to-coal retrofits. 6 refs., 
17 figs., 3 tabs. 


30443 (LUTMDN-TMVK-5200-1-72-91) Second law analysis 
of a combined power plant. Mathiasson, Urban: Olsson, Torbjo- 
ern. Lund Univ. (Sweden). Dept. of Heat and Power Engineering. 
Apr 1991. 66p. Order Number DE91527223. Source: OSTI; NTIS 
(US Sales Only): Examination paper. 

This thesis is an examination of a combined power plant, based 
on an exergy analysis. The analysis contains both measured values 
and theoretical ones for the power plant. It also contains theoretical 
calculations for the origin of the exergy losses. Calculation and 
comparison between the measured and the theoretical values 
shows no significant difference. The calculations show that nearly 
90 per cent of the exergy losses derives from the gas turbine and 
the rest of the exergy losses are equally divided between the heat 
recovery boiler and the steam turbine. In the gas turbine the main 
exergy loss derives from the combustion chamber (77 per cent). In 
the combustion chamber is it only 23 per cent of the exergy loss 
that is affectable. In the heat recovery boiler, the results show that 
the advantage of using a low pressure superheater is limited. They 
also show that the back pressure of the heat recovery boiler has a 
great effect on the useful power and it should be as low as possi- 
ble. It is important to point out that a reduction of the exergy loss in 
a part of a process, does not give the same amount back in useful 
power. What happens is that you will receive a better state after 
this part of the process. From that state is it necessary to continue 
with a new first-law calculation for the rest of the process to see 
how the changes of the exergy loss affect the useful power. The 
total exergy efficiency for the power piant is 51.54 per cent. (au). 


30444 (LUTMDN-TMVK-5204-1-49-91) Comparison of a 
combined cycle with a chemically recuperated cycle. Ottars- 
son, Kari. Lund Univ. (Sweden). Dept. of Heat and Power 
Engineering. Jun 1991. 45p. Order Number DE91527222. Source: 
OSTI; NTIS (US Sales Only); Examination paper. 

The study shows that the chemically recuperated intercooled re- 
heated gas turbine cycle will never be a potential competitor to the 
intercooled reheated gas turbine combined cycle. The best effi- 
ciency for the intercooled reheated gas turbine cycle is about 
60-61 per cent and for the chemically recuperated intercooled re- 
heated gas turbine cycle it is about 58 per cent. The study also 
shows that the chemically recuperated intercooled reheated gas 
turbine cycle is very similar to a higher STIG configuration (com- 
bined STIG cycle) and even if the main purpose of the Chemical 
Recuperation is to decrease the NO, production, it would be an 
expensive way of doing it. In the study we can also see that the 
intercooled reheated gas turbine combined cycle will be a good al- 
ternative to the standard combined cycle. Even if we can not go 
higher than 30-35 in pressure ratio (because of the NO, formation) 
we should be able to get an efficiency of 57-59 per cent with a 
configuration made of existing components. (au). 


30445 (NEI-Fl-144) The wear parts of coal pulverizing 
mills. Blomster, K. (Fermater Oy, Espoo (Finland)). Kauppa-ja 
Teollisuusministerio, Helsinki (Finland). Energiaosasto. 1990. 65p. 
(In Finnish). Order Number DE91527112. Source: OSTI; NTIS (US 
Sales Only). 

This investigation concerns the coal mills of pulverized coal 
boiler plant and their wear parts. The mill practice was studied by 
visiting the main coal boiler plants in Finland. In a ful scale experi- 
ment a set of grinding parts made of selected wear resistant 
materials was placed in a Claudius-Peters-mill and the wear was 
measured. The common materials of the grinding parts were exam- 
ined by analysis, hardness measurement and microscopy. The 
fracture toughness of the four wear resistant, chrome and nickel al- 
loied cast white iron was determined. The wear resistance of the 
same, four cast white irons was studied by laboratory testing with a 
rotating rubber wheel and dry quartzose sand. The manufacture of 
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the grinding parts was developed and a basic quality assurance 
system was grounded. The results of the field and laboratory tests 
were used to select recommended material combinations for the 
wear parts of the coal mills. The economy of the grinding was cal- 
culated from available references. Of the direct grinding costs the 
wear parts make 10 %, grinding electricity 40 %, and unburnt extra 
coal in fly ash 50 %. As an important result of this investigation 
was considered that the new firing technics in boilers combined 
with fine grinding of coal in mills gives the possibility of lowering 
the NO,-pollution and unburnt char in fly ash. Fine grinding in ex- 
isting mills is possible without any capasity problems if the static 
classifiers of the mills are replaced with rotating classifiers. 


30446 (ORNL-6629/P2) Evaluation of advanced austenitic 
alloys relative to alloy design criteria for steam service: Part 
2, 20 to 30 % chromium alloys. Swindeman, R.W.; Maziasz, P.J. 
Oak Ridge National Lab., TN (United States). Jun 1991. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91017800. Source: 
OSTI; NTIS; GPO Dep. 

The results are summarized for a task within a six-year activity 
to evaluate advanced austenitic alloys for heat recovery systems. 
Commercial, near-commercial, and development alloys were evalu- 
ated relative to criteria for metallurgical stability, fabricability, 
weldability, mechanical properties, and corrosion in fireside and 
steamside environments. Alloys that were given special attention in 
the study were 800HT®, NF709®, HR3C@, and a group of 20/25% 
chromium-30% nickel-iron alloys identified as HT- UPS (high- 
temperature, ultrafine-precipitation strengthened) alloys. Excellent 
metallurgical stability and creep strength were observed in the 
NF709 and HRSC steels that contained niobium and nitrogen. One 
group of HT-UPS alloys was strengthened by solution treating to 
temperatures above 1150°C and subsequent cold or warm work- 
ing. Test data to beyond 35,000 h were collected. The ability to 
clad some of the alloys for improved fireside corrosion resistance 
was demonstrated. Weldability of the alloys was a concern. Hot 
cracking and heat-affected-zone (HAZ) liquation cracking were po- 
tential problems in the HRSC stainless steel and HT-UPS alloys, 
and the use of dissimilar metal filler wire was required. By the 
reduction of phosphorous content and selection of either a nickel- 
base filler metal or alloy 556 filler metal, weldments were produced 
with minimum HAZ cracking. The major issues related to the devel- 
opment of the advanced alloys were identified and methods to 
resolve the issues suggested. 56 refs., 19 figs., 8 tabs. 


30447 (STEV-FBT-91-9) Process controi and emissions: A 
pilot study on Man-machine interaction in Swedish waste in- 
cineration plants. Olsson, G. (Uppsala Univ. (SE). Center for 
human computer studies); Brehmer, B. Statens Energiverk, Stock- 
holm (Sweden). [1991]. 67p. (In Swedish). Project STEV-276-461. 
(CMD-7-91). Order Number DE91527202. Source: OSTI; NTIS 
(US Sales Only). 

With English summary. 

This pilot study is a feasibility study on human-process interac- 
tion in waste incineration plants in Sweden. The background of the 
project is that new governmental requirements are proposed on 
emissions from these plants related to air pollution, where an im- 
portant question is whether a more strict dynamic control of the 
combustion processes can decrease exhaustions of toxic pollutions 
or even prohibit certain toxins from being generated in the pro- 
cesses. If so, the control systems, the human-machine interfaces, 
and the training of the operators must fit into ergonomic principles 
of information perception and processing and decisionmaking. To 
study if further research in human-process interaction and so- 
ciotechnology is needed in waste incineration plants a survey has 
been made in five plants with differences in production scales, in- 
cineration technology and control systems. A main result is that the 
emissions are mainly determined by a controlled composition of the 
fuel and the design of furnaces and emissions treatment plants. 
Control of the incineration processes is mostly limited to a control 
of the furnace temperature, and in most plants no on-line measure- 
ments are made on toxic components of the exhaustions. Still, 
some improvements could be done on computerized control sys- 
tems in terms of operator interface design. Implementation of these 


systems also calls for more advanced training programmes for pro- 
cess operators and a higher degree of operator involvment in 
system design activities. (au). 
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Refer also to citation(s) 29711, 29717, 29718, 29719, 29721, 
29722, 29723, 29752, 29757, 30229, 31322, 31435 


30448 (CONF-900512—Absts., pp. 1, Paper 86) Microbial re- 
moval of sulfur dioxide (SO2) and nitric oxide (NO) from a gas. 
Sublette, K.L. (Univ. of Tulsa, OK (USA)); Lee, K.H. Oak Ridge Na- 
tional Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

A project is under way at the University of Tulsa to develop a vi- 
able process concept whereby a microbial process can impact on 
the problem of flue gas desulfurization and NO, removal. The au- 
thors have previously reported studies of SO. reduction by 
Desulfovibrio desulfuricans and NO, reduction by Thiobacillus deni- 
trifcans. One potential process concept is the simultaneous 
removal of SO2 and NO, from cooled flue gas by contact with cul- 
tures of sulfate-reducing bacteria (SO2 — H2S) and T. denitrificans 
(H2S — SO,~) as cultures-in-series or in co-culture in a single 
contacting stage. Each of these contacting schemes has been in- 
vestigated. In the reactors-in-series cheme, the first stage was a 
mixed culture of D. desulfuricans and fermentative heterotrophs op- 
erated on a SO>p-limited basis. The second stage was a septic 
culture of T. denitrificans operated on an H2S-limited basis. Sulfur 
dioxide (1% in Nz) was completely reduced in the first stage to 
H2S which was completely oxidized to sulfate in the second stage. 
The introduction of NO to the feed gas produced inhibition of SO2 
reduction at concentrations of 1,000 to 1,500 ppm (1 to 1.5 ml/l). 
Prior to the onset of upset conditions, about 50% removal of NO 
was observed with apparent reduction to No. Similar results were 
obtained with co-cultures of D. desulfuricans and T. denitrificans. 


30449 (CONF-900512—Absts., pp. 1, Paper 87) An economic 
analysis of the microbial reduction of sulfur dioxide (SO2) as a 
means of by-product recovery from regenerabie processes for 
flue gas desulfurization. Sublette, K.L. (Univ. of Tulsa, OK 
(USA)); Gwozdz, K. Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 

The authors have previously reported a study of SO2 reduction 
to H2S by mixed cultures of Desulfovibrio desulfuricans and fer- 
mentative heterotrophs in which glucose served as the ultimate 
source of carbon and energy. They have also proposed that a con- 
centrated stream of SO2 (as may be obtained from a regenerable 
process for flue gas desulfurizatino (copper oxide process, for ex- 
ample)) could be split with two-thirds of the SO. reduced to HS 
by contact with a microbial culture and then combined with the re- 
maining SO,z to use as feed to a Claus reactor to produce 
elemental sulfur. Based on a laboratory data, the authors have de- 
signed and sized a microbial SOz hydrogenation plant for the case 
of a 1,000 MW power plant burning 3.5% sulfur coal. The capital 
investment and operating costs of a microbial hydrogenation pro- 
cess have been estimated and compared to conventional catalytic 
hydrogenation. These analyses indicate that in terms of capital in- 
vestment, microbial and conventional catalytic hydrogenation of 
SO, are comparable. However, the operating costs of the microbial 
process are much higher, due almost entirely to the high cost of 
starch hydrolyzate as a carbon and energy source for the process 
culture. Other, more economical, carbon and energy sources for 
the process culture are discussed. 


30450 (CONF-900512—Absts., pp. 1, Paper 112) Bioprocess 
for CO2-elimination trom power plant flue gas: The possible 
use of macroaigae and seawater. Negoro, M. (Mitsubishi Heavy 
Industry, Ltd., Hyogo (Japan)); Shioji, N.; Miyamoto, K.; Miura, Y. 
Oak Ridge National Lab., TN (United States). [1990]. From 12. 
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symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
(United States); 7-11 May 1990. In Twelfth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p. 
Order Number DE91000602. Source: OSTI. 

The exhaust gas of the combustion processes at power plants is 
considered to be a cause of impending greenhouse warming; but 
at the same time, it is a useful source of carbon dioxide for mass 
cultures of microalgae. In order to develop a bioprocess for both 
the efficient fixation of CO2 in flue gases and the conversion of the 
resulting biomass to useful chemicals, the authors investigated the 
fundamental growth characteristics of microalgae under high COz 
conditions. More than 10 strains of microalgae, mostly from a SERI 
Collection, were cultured semicontinuously in a 16-h light/8-h dark 
cycle at an elevated CO> level in sparging air (15% COz). The ef- 
fects of high CO. on algal growth in an artificial seawater (f/2 
medium with Instant Ocean®) were as follows: half of them exhib- 
ited no growth, and the others grew with extended lag periods or 
decreased growth rates. Nannochloris sp. NANNO2 and Nan- 
nochloropsis sp. NANNP2 showed the most stable growth at high 
CO, levels. The high CO, conditions had no negative effects on 
lipid production of these algae. Prospects for a CO2-bioconversion 
process based on the usage of microalgae and seawater will be 
discussed after evaluating the effects of other environmental fac- 
tors combined with the high COz stress. 


30451 (CONF-910442-1) The Healy Clean Coal Project. 
Oslon, J.B. (Alaska Industrial Development and Export Authority, 
Anchorage, AK (United States)); Abegg, F.; Wilbur, J.T. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1991]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-91PC90544. From 16. international conference on 
coal and slurry technologies; Clearwater, FL (United States); 22-25 
Apr 1991. Order Number DE91016799. Source: OSTI; NTIS; GPO 
Dep. 

The Healy Clean Coal Project will utilize 300,000 tons/yr of 
blended Alaskan sub-bituminous and waste coal having 0.2% sul- 
fur and 18% ash, and will produce 50 MWe net of electrical power. 
In the demonstration phase, additional Alaskan coals of various 
quality will also be tested. The emission levels are expected to be 
equal to or lower than any other coal combustion based power 
system; SO2, NOx, and particulate of less than 0.04 Ib/MMBtu, 0.2 
lb/MMBtu, and .01 Ib/MMBtu, respectively. The primary equipment 
elements comprising this new power plant design include two 350 
MMBtw/hr TRW Entrained Combustors coupled with a specially de- 
signed boiler which will produce low NO, levels, function as a 
limestone calciner and first stage SO. remover in addition to its 
heat recovery function, a single spray dryer absorber vessel for 
second stage sulfur removal, a baghouse for third stage sulfur and 
particulate removal and a lime activation system which recovers 
unused reagent from particulate collected by the baghouse. The 
attached schematic depicts the proposed technology. After demon- 
stration, this new power plant technology is expected to provide an 
economically attractive and environmentally superior power 
generation alternative for retrofit, repowering, and new capacity in- 
stallations for both electric utility and industrial plants. 2 figs., 1 tab. 


30452 (DOE/FE-0242P) Clean Coal Technology Demon- 
stration Program: Project status as of June 30, 1991. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Jun 1991. 84p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE91018648. Source: OSTI; NTIS; 
GPO Dep. 

The Clean Coal Technology Demonstration Program (also 
referred to as the CCT Program) is a government and industry co- 
funded technology development effort to demonstrate a new 
generation of innovative coal utilization processes in a series of 
full-scale “showcase” facilities built across the country. The pro- 
gram will take the most promising of the advanced coal-based 
technologies and, over the next decade, move them into the com- 
mercial marketplace through demonstration. These demonstrations 
will be on a scale large enough to generate all the data, from de- 
sign, construction, and operation, that are necessary for the private 
sector to judge their commercial potential and make informed confi- 
dent decisions on commercial readiness. This report is a review of 
the projects currently underway in the Clean Coal Technology 
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Demonstration Program. It is intended to be amid-year companion 
report to the annual Program Update. It will be published midway 
between successive Program Updates and focus exclusively on the 
projects themselves. The reader is presented with the most current 
information available on these projects. This information includes 
the process flow diagrams, significant project features, project ob- 
jectives, a description of the process and its performance 
attributes, progress and accomplishments, NEPA status, and com- 
mercial applications. 


30453 (DOE/PC/79796-T14) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 15, April 
1—June 30, 1991. Energy and Environmental Research Coprp., 
Irvine, CA (United States). 15 Jul 1991. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE91018075. Source: OSTI; NTIS; 
GPO Dep. 

This clean coal technology project will demonstrate a combina- 
tion of two developed technologies to reduce both NO, and SO, 
emissions: gas reburning and calcium based dry sorbent injection. 
The demonstrations will be conducted on two pre-NSPS utility boil- 
ers representative of the US boilers which contribute significantly to 
the inventory of acid rain precursor emissions: tangentially fired 
and cyclone fired units. Gas reburning is a combustion modification 
technique that consists of firing 80-85 percent of the fuel corre- 
sponding to the total heat release in the lower furnace. Reduction 
of NO, to molecular nitrogen (N2) is accomplished via the down- 
stream injection of the remaining fuel requirement in the form of 
natural gas (which also reduces the total SO, emissions). In a third 
stage, burnout air is injected at lower temperatures in the upper 
furnace to complete the combustion process without generating 
significant additional NO,. Dry sorbent injection consists of injecting 
calcium based sorbents (such as limestone, dolomite, or hydrated 
lime) into the combustion products. The sorbent may be injected at 
different locations, such as with the burnout air, at the exit from the 
superheater, or into the ducting downstream of the boiler with H2O 
added for humidification. The calcium sulfate and sulfite products 
are collected together with unreacted sorbent by the particulate col- 
lection device, usually an electrostatic precipitator or bag filter. 
Host Site Agreements have been signed with three utility compa- 
nies in the State of Illinois: Illinois Power Company (Test Site A, 
Hennepin Unit 1, 71 MWnre; tangentially fired boiler in Hennepin), 
Central Illinois Light Company (Test Site B, Edwards Unit 1, 117 
MWnret front wall fired boiler in Bartonville), and City Water Light 
and Power (Test Site C, Lakeside Unit 7, 33 MWne: cyclone fired 
boiler in Springfield). Progress is discussed. 


30454 (DOE/PC/79798-T13) Environmental monitoring tor 
the DOE coolside and LIMB demonstration extension projects: 
Final report, May-July 1990. White, T. (Radian Corp., Research 
Triangle Park, NC (United States)); Contos, L.; Furr, A. Babcock 
and Wilcox Co., Barberton, OH (United States). Domestic Fossil 
Operations; Radian Corp., Research Triangle Park, NC (United 
States). May 1991. 235p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-87PC79798. Order Number 
DE91016800. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to present environmental moni- 
toring data collected during the U.S. Department of Energy 
Limestone Injection Multistage Burner (DOE LIMB) Demonstration 
Project Extension at the Ohio Edison Edgewater Generating Sta- 
tion in Lorain, Ohio. The objective of the LIMB program is to 
demonstrate the sulfur dioxide (SO2) and nitrogen oxide (NO,) 
emission reduction capabilities of the LIMB system. The LIMB sys- 
tem was operated this reporting period to evaluate two types of 
lime-based sorbents with two different sulfur content coals. The air 
quality monitoring data presented in this report are based on emis- 
sion data that are specific to the coal/sorbent combination utilized 
during a specific injection period and the combination of combus- 
tion and air pollution control equipment used at the Lorain facility. 
To determine LIMB operating efficiencies and environmental im- 
pacts, monitoring data collected during the sorbent/coal injection 
periods were compared to Baseline data. For this reporting period, 
wastewaters monitoring and fly ash sampling were undertaken; the 
environmental impact of fly ash disposal was also investigated. Air 
dispersion modeling was conducted using Coolside data, Baseline 





data, and data generated during the two sorbents/nominal 3.0 
percent sulfur coal combinations. Employee health and safety mon- 
itoring was conducted. The facility's compliance monitoring status 
was received for this period. 5 figs.,16 tabs. 


30455 (DOE/PC/79798-T14) LIMB Demonstration Project 
Extension: Quarterly report No. 16, February—April 1991. Bab- 
cock and Wilcox Co., Barberton, OH (United States). 15 Jun 1991. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-87PC79798. Order Number DE91018082. Source: 
OSTI; NTIS; GPO Dep. 

The DOE LIMB Demonstration Project Extension is a continua- 
tion of the EPA Limestone injection Multistage Burner (LIMB) 
Demonstration. The current EPA Wall-Fired LIMB Demonstration is 
a four-year project that includes design and installation of a LIMB 
system at the 105-MW Unit 4 boiler at Ohio Edison’s Edgewater 
Station in Lorain, Ohio. The project plan calls for a full year of op- 
erating and testing to demonstrate its capabilities. The basic goal 
of the LIMB demonstration is to extend LIMB technology develop- 
ment to a full-scale application on a representative wall-fired utility 
boiler. The successful retrofit of LIMB to an existing boiler is ex- 
pected to demonstrate that (a) reductions of 50 percent or greater 
in SO, and NO, emissions can be achieved at a fraction of the 
cost of add-on FGD systems, (b) boiler reliability, operability, and 
steam production can be maintained at levels existing prior to 
LIMB retrofit, and (c) technical difficulties attributable to LIMB oper- 
ation, such as additional slagging and fouling, changes in ash 
disposal requirements, and an increased particulate load, can be 
resolved in a cost-effective manner. The primary fuel to be used 
will be an Ohio bituminous coal having a nominal sulfur content of 
3 percent or greater. Progress is discussed. 3 figs. 


30456 (DOE/PC/88850—-T4) Fundamental investigation of 


duct/ESP phenomena: Topical reports 4 and 5: 1.7 MW pilot 
ESP testing, results, and upgrade strategies. Durham, M.D.; 
Ebner, T.G.; Holstein, D.B. ADA Technologies, Inc., Englewood, 
CO (United States). 7 Mar 1991. 215p. Sponsored by USDOE, 


Washington, DC (United States). DOE Contract AC22-88PC88850. 
(ADA-214-91-T4T5). Order Number DE91013468. Source: OSTI; 
NTIS; GPO Dep. 

This report describes the results of pilot plant tests to character- 
ize the performance of an electrostatic precipitation (ESP) 
operating downstream of an in-duct scrubbing system. The test 
program was conducted at a 1.7 MW duct injection/ESP pilot plant 
that was located at the Central Illinois Public Service Company's 
Meredosia Station. The pilot plant was installed during the summer 
of 1989 and testing was conducted from September, 1989 to Octo- 
ber, 1990. In addition to the tests to characterize the ESPs, a 
parametric evaluation of sulfur dioxide removal by duct sorbent in- 
jection was conducted concurrently. Another aspect of this program 
related to ESP performance was the development of a mathemati- 
cal model to predict ESP performance at duct injection conditions. 
Air load and gas load tests were conducted to demonstrate that 
the ESP was functioning properly. The ESP was then evaluated at 
flyash conditions to establish baseline operation. A series of tests 
were than conducted at duct injection conditions. Different humidifi- 
cation configurations were investigated and both lime only and lime 
with recycle injection were tested. A final set of tests were directed 
at evaluating different ESP upgrade technologies that could im- 
prove performance under duct injection conditions. In addition to 
the Meredosia pilot plant tests, tests were conducted to character- 
ize the performance of the ESP operating as part of the 
demonstration of the Coolside Process at the Edgewater plant in 
Lorrain, Ohio. 41 refs., 97 figs., 43 tabs. 


30457 (DOE/PC/90545-T1) Full scale demonstration Low- 
NOx cell burner retrofit: Quarterly report No. 1, April 1, 
1990—December 31, 1990. Babcock and Wilcox Co., Alliance, OH 
(United States). Contract Research Div. 1 Apr 1991. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-91PC90545. Order Number DE91014066. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective of the Full-Scale Low-NOx Cell (LNC) 
Burner Retrofit project is to demonstrate the cost-effective reduc- 
tion of NOx generated by a large, base-loaded (70% capacity 
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factor or greater), coal-fired utility boiler. Specific objectives in- 
clude: at least 50% NOx reduction over standard two-nozzle cell 
burners, without degradation of boiler performance or life; acquire 
and evaluate emission and boiler performance data before and af- 
ter the retrofit to determine NOx reduction and impact on overall 
boiler performance; and demonstrate that the LNC burner retrofits 
are the most cost-effective alternative to emerging, or 
commercially-available NOx control technology for units equipped 
with cell burners. The focus of this demonstration is to determine 
maximum NOx reduction capabilities without adversely impacting 
plant performance, operation and maintenance. 


30458 (DOE/PC/90548-T1) LIFAC sorbent injection desul- 
furization demonstration project: Quarterly report No.1 
October-December 1990. LIFAC North America, Pittsburgh, PA 
(United States); ICF Kaiser Engineers, Inc., Pittsburgh, PA (United 
States); Tampella Power, Tampere (Finland). [1991]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-91PC90548. Order Number DE91016876. Source: OSTI; 
NTIS; GPO Dep. 

In December 1990, the US Department of Energy selected 13 
projects for funding under the Federal Clean Coal Technology Pro- 
gram (Round 3). One of the projects selected was the project 
sponsored by LIFAC North America, (LIFAC NA), titled “LIFAC Sor- 
bent Injection Desulfurization Demonstration Project.” The host site 
for this $17 million, three-phase project is Richmond Power and 
Light's Whitewater Valley Unit No. 2 in Richmond, Indiana. The LI- 
FAC technology uses upper-furnace limestone injection with 
patented humidification of the flue gas to remove 75-80% of the 
sulfur dioxide (SO2) in the flue gas. In November 1990, after a ten 
(10) month negotiation period, LIFAC NA and the US DOE entered 
into a Cooperative Agreement for the design, construction, and 
demonstration of the LIFAC system. This report is the first Techni- 
cal Progress Report covering the period from project execution 
through the end of December 1990. Due to the power plant's 
planned outage schedule, and the time needed for engineering, 
design and procurement of critical equipment, DOE and LIFAC NA 
agreed to execute the Design Phase of the project in August 1990, 
with DOE funding contingent upon final signing of the Cooperative 
Agreement. 


30459 (ECN-C-—90-052) High temperature gas cleaning sys- 
tem study: Substudy 2.4: Dust removal. Klein Teeselink, H. 
(Stork Ketels, Hengelo (Netherlands)); Alderliesten, P.T. Nestle 
Co., Inc., White Plains, NY (United States); Nederlandse 
Maatschappij voor Energie en Milieu BV (NOVEM), Sittard (Nether- 
lands). Nov 1990. 108p. (in Dutch). Contract NOVEM 22630/61/04. 
Order Number DE91524132. Source: OSTI; NTIS (US Sales Only). 

A joint system study into high temperature gas cleaning in a 
Coal Gasification Combined Cycle electricity generation plant was 
carried out by KEMA, Stork Boilers, TNO and ECN on behalf of 
NOVEM (Netherlands Agency for Energy and the Environment). 
The present report summarizes the state of the art with respect to 
dust removal at high temperatures from fuel gases from entrained- 
flow coal gasification systems. A literature search was carried out 
and additional information was gathered from industries and 
research institutes in the Netherlands (ESTS, Cirmac), United King- 
dom (Britsh Coal, Foseco, University of Surrey), Germany 
(Schumacher, KHD) and the United States (DOE-METC, Westing- 
house). Gas-turbine and environmental requirements were 
determined. Removal processes and systems were evaluated qual- 
itatively and a selection was made with respects to the aims of the 
study. Important selection criteria were: removal efficiency, operat- 
ing temperatures, development status and system complexity. The 
following conclusions were drawn: In spite of the attention that has 
been and is being given at high temperature gas cleaning, experi- 
ence with these techniques in reducing environments is still limited. 
In addition to this, the stickiness of ash particles at high tempera- 
tures could cause problems. For this reason cyclones cannot be 
used for temperatures above 400 degree C. For higher tempera- 
tures sliding granular bed filters seem to be the best option. 
Ceramic candle filters can be used for the necessary final cleaning 
of the fuel gas. On the basis of the availabie data cyclones and 
candle filters were selected as a good option for dust removal at a 
temperature level of 350 degree C. At 175-250 degree C the same 
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system can be applied. Instead of candle filters cloth filters of poly- 
meric materials can be used. 25 tabs., 39 figs., 96 refs. 


2004 Health and Safety 
Refer also to citation(s) 30454 


30460 (INIS-mf-12961, pp. 53-54) Radiation risk through 
energy production. Bauman, A. (Zagreb Univ. (Yugoslavia)); 
Marovic, G.; Horvat, D.; Ambrosic, D. Atomic Energy Organization 
of Iran, Teheran (iran, Islamic Republic of). 1990. 173p. (CONF- 
9011232-: International conference on high levels of natural 
radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the international conference on high levels of 
natural radiation held in Ramsar, Islamic Republic of Iran, 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. FOSSIL-FUEL POWER 
PLANTS/risk assessment; ENVIRONMENTAL IMPACTS; NATU- 
RAL RADIOACTIVITY; URANIUM 


2005 Environmental Aspects 
Refer also to citation(s) 29763, 30454 


30461 (ECN-RX-91-032) The feasibility of CO. removal 
within a national CO. reducing policy. Okken, P.A.; Kram, T.; 
Lako, P.; Ybema, J.R. Netherlands Energy Research Foundation, 
Petten (Netherlands). Mar 1991. 8p. Order Number DE91524110. 
Source: OSTI; NTIS (US Sales Only). 

CO2 removal from fossil fuel conversion processes is a new 
prospective technology to reduce global warming due to fossil fuel 
combustion. Amongst the various fossil fuels coal ranks with the 
highest specific CO2 emission. Coal fired power generation cur- 
rently accounts for 20% of fossil fuel CO, emissions world-wide. In 
view of the abundant coal reserves, and recent concern about 
global warming, serious attention is paid to the option of CO, 
removal. In recent desk studies of CO2 removal processes cost re- 
ductions have been proposed vis-a-vis earlier studies, taking into 
account modern technologies in use in the chemical and oil indus- 
tries. Now the economic feasibility of CO. removal has to be 
assessed in competition with all other options to reduce emissions. 
Energy system analysis with LP-optimization models representing 
national energy systems provides an instrument for such assess- 
ments. The model (IEA/MARKAL) used in this study includes 
detailed data for the Dutch energy system: fuel prices, investment 
costs and efficiencies of several hundreds of energy technologies, 
emission coefficients and emission abatement techniques. The 
model configures an optimal mix of technologies and fuels to sat- 
isfy specified useful energy demands at least costs, subject to 
various specified external constraints (maximum national emission 
rates, energy supply security, availability of technology, etc.). 
Model calculations with variable CO. reductions to be achieved by 
the year 2020 are discussed. 5 figs., 10 refs. 


30462 (INIS-mf—12961, pp. 65) Technology-induced _in- 
crease of natural radioactivity in the vicinity of coal-fired 
power plants. Mihalj, A. (Sarajevo Univ. (Yugosiavia)); Kljajic, R.; 
Samek, D.; Horsic, E. Atomic Energy Organization of Iran, Teheran 
(Iran, Islamic Republic of). 1990. 173p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natura! radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FOSSIL-FUEL POWER 
PLANTS/environmental impacts; YUGOSLAVIA/fossil-fue! power 
plants; YUGOSLAVIA/natural radioactivity; COAL; ELECTRIC 
POWER; EXPERIMENTAL DATA; POTASSIUM 40; PRODUC- 
TION; THORIUM 232; URANIUM 238; YUGOSLAVIA 
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Refer also to citation(s) 30029, 30786, 30938, 30940, 30945, 31068 
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30463 (CONF-9104135— V.B.3.1-V.B.3.20) Managing service 
excellence. Internal customer service training. McAnulty, P.C. 
Oak Ridge National Lab., TN (United States). Apr 1991. From 9. 
symposium on the training of nuclear facility personnel; Denver, 
CO (United States); 14-18 Apr 1991. In Proceedings of the ninth 
symposium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI; NTIS; INIS. 

WHO ARE OUR CUSTOMERS? Electric Users, regulators, ven- 
dors, suppliers, or our own employees? The answer is ALL! They 
are all customers. Regardless if they are external or internal cus- 
tomers, one must focus on quality of service delivery in order to 
maintain customer satisfaction. The most successful companies 
are quickly realizing that managing SERVICE EX NCE is our only 
future. For the next decade, the issue of service quality will exceed 
the issue of productivity. It is very easy to see that the business 
behind a utility is serving our electric consumers. However, internal 
customer service - service excellence to employees inside a com- 
pany is the foundation for success. This paper describes a training 
program that is being implemented across Duke Power for employ- 
ees on internal customer service. How we provide service to each 
other within a company impacts service quality to our external cus- 
tomers. This training refocuses behaviors and perceptions so to 
concentrate on quality service delivery to our internal customers - 
our employees. We all have positive and negative experiences with 
obtaining quality service by either external organizations or internal 
employees. Therefore, we start with a common foundation. 
Whether it be a supplier, vendor, or a station administrative group, 
we have experienced either excellent or poor customer service. All 
of us have potential in managing the delivery of excellent customer 
service. However, many of us may need new perspectives so to 
add depth with which we view and manage service excellence to 
our internal customers. 


30464 (CONF-9109110—4) Hypertext-based integration for 
nuclear plant maintenance and operations. Tsoukalas, L.H. 
(Tennessee Univ., Knoxville, TN (United States). Dept. of Nuclear 
Engineering); Upadhyaya, B.R.; Clapp, N.E. Oak Ridge National 
Lab., TN (United States). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International conference on frontiers in innovative computing 
for the nuclear industry; Jackson, WY (United States); 15-18 Sep 
1991. Order Number DE91018173. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A methodology is presented that uses fuzzy graphs in the 
emerging paradigm of hypertext for the purpose of integrating data, 
information and multifaceted knowledge resources abounding in 
power plant operations and maintenance. A hypertext system is 
viewed as a set of nodes and links where with each link we asso- 
ciate membership functions embodying context-dependent criteria 
for navigating large information spaces. A general framework for 
navigation is outlined and graph-theory navigational tools are de- 
veloped. A numerical example and a HyperCard-based prototype 
for monitoring special material in the MHTGR-NPR are included. 
10 refs., 12 figs. 


30465 (IAEA-TC—744, pp. 9-24) A review of the approach to 
particular aspects of severe accidents in LWRs in the Euro- 
pean community including Sweden and Finland. Harrison, J. 
(Nuclear Electric (UK)); Bacher, P. International Atomic Energy 
Agency, Vienna (Austria). 1991. (CONF-9011231-: Technical com- 
mittee meeting on lant system utilization for accident, Garching 
(Germany), 26-30 Nov 1990). In Plant system utilization for acci- 
dent mitigation. Working material: Report of a technical committee 
meeting held in Garching, Germany, 26-30 November 1990. 380p. 
Order Number DE91645928. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This review follows the more detailed and wide ranging review 
by the International Union of Producers and Distributors of Electri- 
cal Energy (UNIPEDE) Safety Working Group (NUCLESUR) of the 
approach to both design basis and severe accidents in LWRs 
which was completed in 1988. Since this earlier report showed a 
lack of uniformity in relation to severe accident aspects a decision 
was made to reconsider this area. This summary paper concen- 
trates on severe accidents aspects which are important in ensuring 
that the containment does not fail in long term so that benefit can 





be taken of the safety margins inherent in the containment design. 
The terms considered are hydrogen control in the containment, 
containment venting and the assessment of the containment 
safety. 2 refs, 2 tabs. 


30466 (IAEA-TC—744, pp. 25-30) General principles taken 
into account in France for the use of systems in the operating 
documents for accidental situations (including severe acci- 
dents) on PWR plants. Guieu, S. (Electricite de France, 
Villeurbanne (France). Service Etudes et Projets Thermiques et 
Nucleaires); Soldermann, R. International Atomic Energy Agency, 
Vienna (Austria). 1991. (CONF-9011231-: Technical committee 
meeting on lant system utilization for accident, Garching (Germany), 
26-30 Nov 1990). In Plant system utilization for accident mitigation. 
Working material: Report of a technical committee meeting held in 
Garching, Germany, 26-30 November 1990. 380p. Order Number 
DE91645928. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the scope of operating documents with al- 
lowance for the division of operating conditions into the following 
main fields: design basis operating conditions, complementary op- 
erating conditions, operating conditions not considered as being 
plausible. General approach to the choice of systems to be used 
for an accidental situation and the severe accident action guide, 
providing the operator with a definition of specific actions, are dis- 
cussed, as well as checking the appropriateness of the systems 
used. 


30467 (IAEA-TC—744, pp. 31-65) Accident management 
(AM) strategies for LWR in the Federal Republic of Germany. 
Kersting, E. (Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koein 
(Germany, F.R.)). International Atomic Energy Agency, Vienna 
(Austria). 1991. (CONF-9011231-: Technical committee meeting 
on lant system utilization for accident, Garching (Germany), 26-30 
Nov 1990). In Plant system utilization for accident mitigation. Work- 
ing material: Report of a technical committee meeting held in 
Garching, Germany, 26-30 November 1990. 380p. Order Number 
DE91645928. Source: OSTI; NTIS (US Sales Only); INIS. 


The paper reviews the concept of accident management in FRG 
including preventive accident management strategies for PWR and 
BWR type reactors, mitigative accident management strategies and 
accident management procedures. 11 figs, 3 tabs. 


30468 (IAEA-TC—744, pp. 111-137) Secondary and primary 
bleed and feed, an AM-strategy to prevent and mitigate severe 
accidents. Puetter, B. (Gesellschaft fuer Reaktorsicherheit mbH 
(GRS), Garching (Germany, F.R.)); Herbold, G.; Kerting, E.J.; Neu, 
K. International Atomic Energy Agency, Vienna (Austria). 1991. 
(CONF-9011231—: Technical committee meeting on plant system uti- 
lization for accident, Garching (Germany), 26-30 Nov 1990). In 
Plant system utilization for accident mitigation. Working material: 
Report of a technical committee meeting held in Garching, Ger- 
many, 26-30 November 1990. 380p. Order Number DE91645928. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Core melting at high primary pressure can lead to an early con- 
tainment failure and uncontrolled large release of radioactivity. To 
prevent these events several accident management measures have 
been developed. In this paper secondary and primary bleed and 
feed measures will be discussed. The effectiveness of these mea- 
sures has been investigated by calculations with a best estimate 
code. The results of these investigations are presented. Secondary 
bleed and feed using feedwater line/-tank inventory or mobile 
pumps and primary bleed and feed with high pressure safety injec- 
tion pumps are effective to prevent core melt. The efficiency of 
primary feed with accumulators is limited to delay core melt. A de- 
tailed description of the system behavior, including initiation criteria, 
delay times and feasibility is given. (author). 8 refs, 14 figs. 


30469 (IAEA-TC—744, pp. 139-156) Containment venting for 
BWR and PWR. Rohde, J. (Geselischaft fuer Reaktorsicherheit 
mbH (GRS), Garching (Germany, F.R.)); Tiltmann, M. International 
Atomic Energy Agency, Vienna (Austria). 1991. (CONF-9011231-: 
Technical committee meeting on lant system utilization for accident, 
Garching (Germany), 26-30 Nov 1990). In Plant system utilization 
for accident mitigation. Working material: Report of a technical 
committee meeting held in Garching, Germany, 26-30 November 
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1990. 380p. Order Number DE91645928. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Conceptions and requirements for PWR and BWR containment 
venting are formulated. Figs, 1 tab. 


30470 (IAEA-TC—744, pp. 157-181) Hydrogen mitigation 
measures. Rohde, J. (Geselischaft fuer Reaktorsicherheit mbH 
(GRS), Garching (Germany, F.R.)). International Atomic Energy 
Agency, Vienna (Austria). 1991. (CONF-9011231-: Technical com- 
mittee meeting on lant system utilization for accident, Garching 
(Germany), 26-30 Nov 1990). In Plant system utilization for acci- 
dent mitigation. Working matenal: Report of a technical committee 
meeting held in Garching, Germany, 26-30 November 1990. 380p. 
Order Number DE91645928. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Safety goals of mitigation measures to prevent early and late 
containment failure by hydrogen burns, classification of concepts, 
including limitation of hydrogen concentration, production, release 
and prevention of hydrogen burn are reviewed as well as status of 
discussions in question in FRG. Figs. 


30471 (IAEA-TC—744, pp. 183-201) Accident management 
possibilities tor WWER-440. Lajtha, G. (institute for Electric 
Power Research, Budapest (Hungary)). International Atomic En- 
ergy Agency, Vienna (Austria). 1991. (CONF-9011231-: Technical 
committee meeting on lant system utilization for accident, Garching 
(Germany), 26-30 Nov 1990). In Plant system utilization for acci- 
dent mitigation. Working matenal: Report of a technical committee 
meeting held in Garching, Germany, 26-30 November 1990. 380p. 
Order Number DE91645928. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper describes those systems of the Paks NPP which may 
be important to prevent accidents. Transients with loss of on-site 
and off-site power as well as a small break loss of coolant acci- 
dents connected with the operator intervention are analyzed. 4 
refs, 12 figs, 3 tabs. 


30472 (IAEA-TC—744, pp. 203-216) Utilization of control rod 
drive (CRD) system for long term core cooling. Huerta B, A. 
(Comision Nacional de Seguridad Nuclear y Salvaguardias, Mexico 
City (Mexico)). International Atomic Energy Agency, Vienna (Aus- 
tria). 1991. (CONF-9011231-—: Technical committee meeting on lant 
system utilization for accident, Garching (Germany), 26-30 Nov 
1990). In Plant system utilization for accident mitigation. Working 
material: Report of a technical committee meeting held in Garch- 
ing, Germany, 26-30 November 1990. 380p. Order Number 
DE91645928. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we consider an application of Probabilistic Risk 
Assessment (PRA) to risk management. Foreseeable risk manage- 
ment strategies to prevent core damage are constrained by the 
availability of first line systems as well as support systems. The ac- 
tual trend in the evaluation of risk management options can be 
performed in a number of ways. An example is the identification of 
back-up systems which could be used to pertorm the same safety 
functions. In this work we deal with the evaluation of the feasibility, 
for BWR's, to use the Control Rod Drive system to maintain an ad- 
equate reactor core long term cooling in some accident sequences. 
This preliminary evaluation is carried out as a part of the Internal 
Events Analysis for Laguna Verde Nuclear Power Plant (LVNPP) 
that is currently under way by the Mexican Nuclear Regulatory 
Body. This analysis addresses the evaluation and incorporation of 
all the systems, including the safety related and the back-up non 
safety related systems, that are available for the operator in order 
to prevent core damage. As a part of this analysis the containment 
venting capability is also evaluated as a back-up of the contain- 
ment heat removal function. This will prevent the primary 
containment overpressurization and loss of certain core cooling 
systems. A selection of accident sequences in which the Control 
Rod Drive system could be used to mitigate the accident and pre- 
vent core damage are discussed. A personal computer transient 
analysis code is used to carry out thermohydraulic simulations in 
order to evaluate the Control Rod Drive system performance, the 
corresponding results are presented. Finally, some preliminary con- 
clusions are drawn. (author). 9 refs, 5 figs. 
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30473 (IAEA-TC—744, pp. 217-228) Design objectives on fil- 
tered venting and hydrogen management for the Borssele 
nuclear power-station. Speelman, J.E. (Netherlands Energy Re- 
search Foundation, Petten (Netheriands)): Vayssier, G.L.C.M.: Vos, 
D. International Atomic Energy Agency. Vienna (Austria). 1991. 
(CONF-9011231-: Technical committee meeting on lant system uti- 
lization for accident. Garching (Germany), 26-30 Nov 1990). In 
Plant system utilization for accident mitigation. Working material: 
Report of a technical committee meeting held in Garching, Ger- 
many, 26-30 November 1990. 380p. Order Number DE91645928. 
Source: OSTI; NTIS (US Sales Only): INIS. 

The Chernobyl accident has led to a general review of nuclear 
energy in the Netherlands including the safety of the nuclear power 
stations. The report "Beratungsstudie zu Accident Management 
Massnahmen fuer die KKW Borssele und Dodewaard” prepared by 
GRS has provided the basis of the Netherlands position on mitiga- 
tion measures. Two recommendations from the GRS report will be 
discussed in this paper: Filtered venting and hydrogen manage- 
ment for the Borssele nuclear power-station. The Dutch 
Government requires assurance that, by means of both preventa- 
tive and mitigating measures, the probability for a release should 
be small and that in case of a severe accident discharges to the 
environment should be kept to a minimum. Such discharges should 
if possible be kept so low that: (a) no short term external emer- 
gency actions are required, and (b) no large scale contamination of 
land and surface waters occurs. (author). 10 refs. 


30474 (IAEA-TC—744, pp. 229-238) Preparedness of the Nu- 
clear Centre Swierk and its nuclear facilities for emergencies. 
Koziel, J. (institute of Atomic Energy, Otwock-Swierk (Poland)). In- 
ternational Atomic Energy Agency, Vienna (Austria). 1991. 
(CONF-9011231-: Technical committee meeting on lant system uti- 
lization for accident, Garching (Germany), 26-30 Nov 1990). In 
Plant system utilization for accident mitigation. Working material: 
Report of a technical committee meeting held in Garching, Ger- 
many, 26-30 November 1990. 380p. Order Number DE91645928. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Administrative structure of the Nuclear Center Swierk for emer- 
gency management and facility systems for accident mitigation with 
emphasis on emergency core cooling systems are discussed. 3 
refs, 4 figs. 


30475 (IAEA-TC—744, pp. 239-279) Accident mitigation 
measures for WWER-440 reactors in the case of chosen se- 
vere accidents. Strupczewski, A. (institute of Atomic Energy, 
Otwock-Swierk (Poland)); Salwa, K.; Szezurek, J. International 
Atomic Energy Agency, Vienna (Austria). 1991. (CONF-9011231-: 
Technical committee meeting on lant system utilization for accident, 
Garching (Germany), 26-30 Nov 1990). In Plant system utilization 
for accident mitigation. Working material: Report of a technical 
committee meeting held in Garching, Germany, 26-30 November 
1990. 380p. Order Number DE91645928. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper discusses the most important features distinguishing 
WWER-440 type V-213 reactors from PWRs built in western coun- 
tries and requiring special approach in accident mitigation with 
emphasis on beyond-design basis accidents. Hydrogen threat in 
failed bubbler-condenser containments, containment venting possi- 
bilities, flooding reactor shaft cavity, possible large break of reactor 
cooling system collector and intentional depressurization of reactor 
cooling system are reviewed. 20 figs. 


30476 (IAEA-TC—744, pp. 281-292) Effect of passive and 
active elements of the safety system on the moment of core 
destruction in several out-of-design accidents in WWER-1000 
reactor. Brantova, T.A.; Fil’, N.S.; Shumskij, A.M.; Spasskov, V.P. 
International Atomic Energy Agency, Vienna (Austria). 1991. 
(CONF-9011231-: Technical committee meeting on lant system uti- 
lization for accident, Garching (Germany), 26-30 Nov 1990). In 
Plant system utilization for accident mitigation. Working material: 
Report of a technical committee meeting held in Garching, Ger- 
many, 26-30 November 1990. 380p. Order Number DE91645928. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper analyzes results performed to develop recommenda- 
tions for accident mitigation during some of WWER-1000 
beyond-design basis accidents. The case of small leak from the 
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primary circuit with failures of normal and emergency electric 
power supply is considered. DINAMIKA code to analyze the tran- 
sient and accident conditions of WWER-type reactors is described. 
The results of the analysis showed that under beyond-design basis 
accidents with station blackout the most preferable is application of 
passive heat removal systems as it facilitates keeping the primary 
and secondary water inventories sufficient to arrange the reliable 
and long-term cooling of the reactor core. 7 figs. 


30477 (IAEA-TC—744, pp. 293-303) New technical solutions 
elaborated in WWER reactor NPS designs on preventing the 
severe accidents and their control. Shenderovich, V.Y. (USSR 
"Atomenergoproekt’, Kiev (Ukrainian SSR)). International Atomic 
Energy Agency, Vienna (Austria). 1991. (CONF-9011231—-: Techni- 
cal committee meeting on lant system utilization for accident, 
Garching (Germany), 26-30 Nov 1990). In Plant system utilization 
for accident mitigation. Working maternal: Report of a technical 
committee meeting held in Garching, Germany, 26-30 November 
1990. 380p. Order Number DE91645928. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The most typical accidents at NPP with WWER-1000 type reac- 
tors are outlined. Measures on preventing accidents and measures 
on severe accidents control and mitigation of their consequences 
are analyzed. The first group of the measures includes use of re- 
actors with improved nuclear physical features, use of primary 
circulating pumps with minimum seal leakages, use of safety chan- 
nel element availability monitoring system. The second group of 
measures envisages use of passive residual heat removal system, 
passive core flooding system, system of quick boron injection into 
the first circuit, system of pressure shedding and cleaning of re- 
leases, hydrogen suppression system. 4 figs. 


30478 (IAEA-TC—744, pp. 305-328) Accident mitigation on 
NPP with WWER-1000. Slavjagin, P.D. (Gosudarstvennyj Komitet 
po lIspol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii); Lusanova, L.M.; Tsygankov, E.A. International 
Atomic Energy Agency, Vienna (Austria). 1991. (CONF-9011231-: 
Technical committee meeting on lant system utilization for accident, 
Garching (Germany), 26-30 Nov 1990). In Plant system utilization 
for accident mitigation. Working maternal: Report of a technical 
committee meeting held in Garching, Germany, 26-30 November 
1990. 380p. Order Number DE91645928. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Specific features of accident development at NPP with WWER- 
1000 and influence of operation of safety-important systems on 
radiation consequences of accidents are considered. It is shown 
that in some design-basis-accidents and beyond design-basis- 
accidents the design operation of the systems providing protection 
of the NPP barriers against destruction may result in considerable 
increase in radioactive product release to the environment. Possi- 
ble actions for reliable trapping of radioactive product in such 
situations are discussed. (author). 2 refs, 5 figs, 3 tabs. 


30479 (IAEA-TC—744, pp. 329-374) Utilization of the sys- 
tems of power plants with RBMK reactors to mitigate accident 
consequences. Vasilevskij, V.P. (Nauchno-lssiedovatel’skij i Kon- 
struktorskij Inst. Ehnergotekhniki, Moscow (USSR)); Kuznetsov, 
S.P.; Kulikov, 1.G.; Cherkashov, Yu.M. International Atomic Energy 
Agency, Vienna (Austria). 1991. Translated from Russian. Also 
includes the Russian version. (CONF-9011231—: Technical commit- 
tee meeting on lant system utilization for accident, Garching 
(Germany), 26-30 Nov 1990). In Plant system utilization for acci- 
dent mitigation. Working matenal: Report of a technical committee 
meeting held in Garching, Germany, 26-30 November 1990. 380p. 
Order Number DE91645928. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Translated from Russian. Also includes the Russian version. 

The paper describes the reactor and power plant systems which 
can ensure safe development of accident processes in accordance 
with the adopted list of design-basis accidents. The emergency 
conditions created by total loss of auxiliary power supply and the 
beyond-design-basis accident coupled with loss of the auxiliary 
power supply and failure of the stand-by diesel generator plant are 
analyzed. 3 refs., 6 figs. 





30480 (IAEA-TECDOC-603) Factors relevant to the sealing 
of nuclear facilities. International Atomic Energy Agency, Vienna 
(Austria). May 1991. 78p. Order Number DE92601397. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report reviews and summaries the factors to be considered 
in the design, construction and surveillance of confinement struc- 
tures for damaged nuclear facilities. General engineering, design 
and environmental considerations are included, both from the 
standpoint of the mitigation of near-term effects by virtue of interim 
confinement, and from the standpoint of the acceptability of the 
Structure for long-term confinement. Factors which influence 
optimization of the design and the construction sequence are re- 
viewed, including the nature of the accident, natural conditions of 
the site, and thermal and radiation effects. Safety criteria are pre- 
sented from the standpoint of regulatory requirements, radiological 
consequences, and monitoring/surveillance requirements for both 
interim and long-term confinement. Methodologies related to con- 
crete fabrication technology and other construction techniques 
appropriate for building confinement structures are discussed. 
Long-term considerations relative to the future of the site for in- 
place storage/disposal of the waste, and possible future reuse of 
the site are also included. 


30481 (IAEA-TECDOC—605) OSART good practices: 1986- 
1989: Examples of excellence in nuclear power plant 
operation. International Atomic Energy Agency, Vienna (Austria). 
May 1991. 158p. Order Number DE92601398. Source: OST]; NTIS 
(US Sales Only); INIS. 

The IAEA Operational Safety Review Team (OSART) programme 
provides advice and assistance to Member States for enhancing 
the operational safety of nuclear power plants (NPP). OSART 
teams started to identify good practices (GP), as examples of ex- 
cellence in NPP operation, in 1986. This report is the first of its 
kind and summarizes GP for the period January 1986 to June 
1989. The information in the report is presented in three different 
ways to facilitate access: The table of contents which present the 
GP at the NPP visited by OSART teams in the order of visits; the 
listing of the GP according to the eight standard areas pf review, 


giving the NPP concerned and the relevant report page; tne per- 
mutated index of the titles of the GP. 1 tab. 


30482 (IAEA-TECDOC-—609) Assessing the eftectiveness of 
quality management for nuclear power plant operation. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1991. 78p. 
Order Number DE92601399. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The development of a methodology for assessing the effective- 
ness of quality management for nuclear power plant operation has 
been under way by the IAEA for some time. The preparation of this 
document was based on understandings developed at a series of 
advisory group and consultant meetings which used the experience 
accumulated at operating plants in Member States. The information 
collected from the use of this document will help to prepare a revi- 
sion as soon as the proposed methodology, or a revised 
methodology, can be agreed as generally appropriate by Member 
States. 16 refs, figs. 


30483 (INIS-mf-12909, pp. 449-453) Principles and tech- 
niques to accelerate the realization of nuclear plant. 
Stevens-Guille, P.D. (Ontario Hydro, Toronto, ON (Canada)); 
Lauchlan, |.E.B. Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 483p. (CONF-8706423-: 8. annual Canadian Nuclear Society 
conference, Saint John (Canada), 16-17 Jun 1987). In Proceedings 
of the Canadian Nuclear Society 8. annual conference. Order 
Number DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

Over the past year the authors have had first hand discussions 
with 10 utilities and 5 major plant manufacturers in the USA, 
Japan, UK, Sweden, Germany and France. As a result they have 
formulated three principles which they consider are the underlying 
reasons for successful realization of a major nuclear plant. These 
principles are: Standardization, Parallel Work, and Improved Effi- 
ciency of Work. 


30484 (INIS-mf-12959) INES: The International Nuclear 
Event Scale. User’s manual. International Atomic Energy Agency, 
Vienna (Austria); Nuclear Energy Agency, 75 - Paris (France). Aug 
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1990 50p. Order Number DE91645945. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Includes addendum of October 1990. 

The International Nuclear Event Scale (INES) is being introduced 
for a trial period, the primary purpose being to facilitate communi- 
cation between the nuclear community, the media and the public 
on such events. The scale runs from zero, for events with no 
safety significance, to seven for a major accident. The scale has 
been circulated to Member States of the International Atomic 
Energy Agency (IAEA) and the Nuclear Energy Agency of the Or- 
ganisation for Economic Co-operation and Development and it is 
presently anticipated that the trial period will last until late 1991. 
Provision has been made for the scale to be refined thereafter in 
the light of experience. It is designed as an important tool in pro- 
viding prompt. clear and consistent information on nuclear events 
wherever and whenever they may occur. 2 figs, 2 tabs. 


30485 (INIS-mf-12960) MicroPRIS user's guide: A version 
of the Power Reactor information System (PRIS) for PC users. 
Computer manual series. International Atomic Energy Agency, Vi- 
enna (Austria). Jun 1991 34p. Order Number DE91646167. 
Source: OSTI; NTIS (US Sales Only); INIS. 

MicroPRIS is a new service of the IAEA Power Reactor Informa- 
tion System (PRIS) for the Member States of IAEA. MicroPRIS 
makes the IAEA database on nuclear power plants and their oper- 
ating experience available to Member States on computer diskettes 
in a form readily accessible by standard commercially available 
personal computer packages. The aim of this publication is to pro- 
vide the users of the PC version of PRIS data with description of 
the subset of the full PRIS database contained in MicroPRIS 
(release 1990), description of files and file structures, field descrip- 
tions and definitions, extraction and selection guide and with the 
method of calculation of a number of important performance indica- 
tors used by the IAEA. 


30486 (INIS-mf—12967) Collection of papers presented at 
conterence on application of computers in nuclear power 
plants. Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechosio- 
vakia). 1990 175p. (in Slovak, Czech). (CONF-9010419-: 
Conference on application of computers in nuclear power plants, 
Piestany (Czechoslovakia), 15-18 Oct 1990). Order Number 
DE92601400. Source: OSTI; NTIS (US Sales Only); INIS. 

The collection contains full texts of 22 contributions, 18 of which 
fall within the INIS subject scope. The topics treated included the 
application of computers particularly in the management of a nu- 
clear power plant as a corporation, in the start-up and control of 
the reactor units and in the control of the production process in a 
nuclear power pliant. Attention was also paid to the diagnostics of 
the equipment and to automated control systems for the manage- 
ment of basic equipment of the nuclear power plant. (Z.M.). 


30487 (INIS-mf—12967, pp. 47-55) Computer assistance to 
operator in accident situations. Beno, T. (Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Czechoslovakia)); Samova, J. 
Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia). 
1990. 175p. (in Slovak). (CONF-9010419-: Conference on applica- 
tion of computers in nuclear power piants, Piestany 
(Czechoslovakia), 15-18 Oct 1990). In Collection of papers pre- 
sented at conference on application of computers in nuclear power 
plants. Order Number DE92601400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The necessity of development of software assistance to opera- 
tors and its application at nuclear power plants for increasing the 
operation reliability is discussed. The aims of the development in- 
clude improvement of the way in which information is displayed, 
increased reliability of the systems, extension of functions (block- 
ages, protections, optimization), real-time modeling of the reactor 
and other complex systems, and application of artificial intelligence 
methods. Attention is paid to expert systems, whose use brings 
about the following advantages: elimination of operator errors, de- 
termination of priorities in response to an accident, real-time use of 
information from an analysis, and reduction in the psychic stress of 
the control room personnel. (Z.M.). 


30488 (INIS-mf—12967, pp. 109-113) Reliability analyses of 
nuclear power plant systems and components. Markech, B. 
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(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia)); 
Vrtik, L. Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslo- 
vakia). 1990. 175p. (In Slovak). (CONF-9010419-: Conference on 
application of computers in nuclear power plants, Piestany 
(Czechoslovakia), 15-18 Oct 1990). In Collection of papers pre- 
sented at conference on application of computers in nuclear power 
plants. Order Number DE92601400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The TREE MASTER program by the Canadian author A. Wilde 
is characterized. Designed for fault tree analysis on personal 
computers, the program provides data usable for increasing the re- 
liability of nuclear power plant facilities and systems, reducing the 
nuclear hazard during operation, and decreasing the electricity 
generation failure rate. It can also be applied in setting up mainte- 
nance schedules and recommendations for improving the reliability 
of nuclear power plant systems. (Z.M.). 


30489 (INIS-mf—12967, pp. 127-137) Computer applications 
in lifetime evaluation of nuclear power facilities. Mikus, M. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia)); 
Hrazsky, M. Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechoslovakia). 1990. 175p. (In Slovak). (CONF-9010419-: Con- 
ference on application of computers in nuclear power plants, 
Piestany (Czechoslovakia), 15-18 Oct 1990). In Collection of 
papers presented at conference on application of computers in nu- 
clear power plants. Order Number DE92601400. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The assessment of the residual lifetime of nuclear power plant 
components can be facilitated by employing records of operational 
loads, as are collected at the Bohunice V-2 and Dukovany nuclear 
power plants within the automated system of technological process 
control. The reactor unit control computer URAN samples a set of 
selected operation parameters (360 analog parameters, 2126 bi- 
nary parameters and 553 initialization parameters) in 4-second 
intervals. Additional procedures for making use of the data are pro- 
posed. Attention is also paid to the specific conditions of the V-1 
nuclear power plant at Jaslovske Bohunice, where the obsolete 
technical facilities prevent implementation of the solution sug- 
gested. (Z.M.). 


30490 


(INIS-mf-12967, pp. 138-145) Collection, storage and 
processing of data needed for the evaluation of nuclear power 


plant reliability indices. Dubrovcak, P. (Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Czechoslovakia)). Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Czechoslovakia). 1990. 175p. (in 
Slovak). (CONF-901041S-: Conference on application of comput- 
ers in nuclear power plants, Piestany (Czechoslovakia), 15-18 Oct 
1990). In Collection of papers presented at conference on applica- 
tion of computers in nuclear power plants. Order Number 
DE92601400. Source: OSTI; NTIS (US Sales Only); INIS. 

The methodology of a reliability information system of WWER- 
440 nuclear power plants and the procedure for evaluating 
selected operation reliability indices are described. The data are 
collected directly from the sensors, by entering via a terminal in the 
dialogue mode and via a terminal in the non-dialogue mode. Atten- 
tion is also paid to the package of programs for the reliability 
assessment of nuclear power plant equipment. Having initially been 
set up in the early 1980's, the programs will have to be adapted to 
personal computers. (Z.M.). 


30491 (IWGATWR-4/2, pp. 21-24) Nuclear power in China: 
Status and perspectives. Shen Wenquan. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. May 1991. 
(CONF-9005374—: 3. meeting of the international working group on 
advanced technologies for water cooled reactors, Vienna (Austria), 
21-23 May 1990). In Advanced technologies for water cooled 
reactors 1990. Pt. 2: Proceedings of the third meeting of the Inter- 
national Working Group on Advanced Technologies for Water 
Cooled Reactors held in Vienna, 21-23 May 1990. 63p. Order 
Number DE92601428. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of nuclear power in China has been planned 
as two "three stages” strategies. The first is near term for thermal 
reactors, i.e. "current standardized PWRs - advanced PWRs - in- 
herent safe PWRs’”. The second is long term, i.e. "thermal reactors 
- fast breeders - fusion reactors”. The fast breeder reactor could 
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hope to commercialize around the year 2020, while the commercial 
fusion reactor could not expect to appear until the year 2050. 
Progress of PWRs and the programme on development of ad- 
vanced technology for PWRs are described. 


30492 (IWGATWR-4/2, pp. 27-30) Design criteria for 
advanced reactors. Dennielou, Y. (Electricite de France, Villeur- 
banne (France). Service Etudes et Projets Thermiques et 
Nucleaires). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Advanced Technologies for Water 
Cooled Reactors. May 1991. (CONF-9005374-: 3. meeting of the 
international working group on advanced technologies for water 
cooled reactors, Vienna (Austria), 21-23 May 1990). In Advanced 
technologies for water cooled reactors 1990. Pt. 2: Proceedings of 
the third meeting of the International Working Group on Advanced 
Technologies for Water Cooled Reactors held in Vienna, 21-23 
May 1990. 63p. Order Number DE92601428. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Design criteria for advanced reactors are discussed, including 
safety aspects, site selection, problems related to maintenance and 
possibility of repairing or replacing structures or components of a 
nuclear power plant, the human factor considerations. Bearing in 
mind that some of these criteria are the subject of consensus at 
international level, the author suggests to establish a table of differ- 
ent operator requirements, to prepare a dossier on the comparison 
of input data for probabilistic risk analysis, to take into considera- 
tion the means to control a severe accident from the very start of 
the design. 


30493 (NPOC-91017052) Position paper on standardiza- 
tion: Building new nuclear power plants. Nuclear Power 
Oversight Committee (United States). Apr 1991. 29p. Source: 
OSTI; INIS; U.S. Council for Energy Awareness, Suite 400, 1776 | 
St., N.W., Washington, DC 20006-2495. 

The “NPOC Strategic Plan for Building New Nuclear Plants” cre- 
ates a framework within which new standardized nuclear plants 
may be built. The Strategic Plan is an expression of the nuclear 
energy industry's serious intent to create the necessary conditions 
for new plant construction and operation. One of the key elements 
of the Strategic Plan is a comprehensive industry commitment to 
standardization: through design certification, combined license, 
first-of-a-kind engineering, construction, operation and maintenance 
of nuclear power plants. The NPOC plan proposes four stages of 
standardization in advanced light water reactors (ALWRs). The first 
stage is established by the ALWR Utility Requirements Document 
which specifies owner/operator requirements at a functional level 
covering all elements of plant design and construction, and many 
aspects of operations and maintenance. The second stage of stan- 
dardization is that achieved in the NRC design certification. This 
certification level includes requirements, design criteria and bases, 
functional descriptions and performance requirements for systems 
to assure plant safety. The third stage of standardization, commer- 
cial standardization, carries the design to a level of completion 
beyond that required for design certification to enable the industry 
to achieve potential increases in efficiency and economy. The final 
stage of standardization is enhanced standardization beyond de- 
sign. A standardized approach is being developed in construction 
practices, operating, maintenance training, and procurement prac- 
tices. This comprehensive standardization program enables the 
NRC to proceed with design certification with the confidence that 
standardization beyond the regulations will be achieved. This confi- 
dence should answer the question of design detail required for 
design certification, and demonstrate that the NRC should require 
no further regulatory review beyond that required by 10 CFR Part 
52. 


30494 (NUREG—0020-Vol.15) Licensed operating reactors: 
Volume 15, Status summary report, data as of December 31, 
1990. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Information Resources Management. Aug 1991. 
349p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Regulatory Commission's annual summary of |i- 
censed nuclear power reactor data is based primarily on the report 
of operating data submitted by licensees for each unit for the 
month of December because that report contains data for the 





month of December, the year to date (in this case calendar 1990) 
and cumulative data, usually from the date of commercial opera- 
tion. The data is not independently verified, but various computer 
checks are made. The report is divided into two sections. The first 
contains summary highlights and the second contains data on 
each individual unit in commercial operation. Section 1 capacity 
and availability factors are simple arithmetic averages. Section 2 
items in the cumulative column are generally as reported by the li- 
censee and notes as to the use of weighted averages and starting 
dates other than commercial operation are provided. 
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Refer also to citation(s) 29857, 30467, 30469, 30542, 30582, 
30583, 30586, 30587, 30590, 30591, 30640, 30660, 30720, 30725, 
30726, 30758, 30769, 30796, 30813, 30815, 30887, 30890, 30891, 
30924, 30925, 30928, 30929, 30930, 30935, 30937, 30944, 30946, 
30947, 30948, 30955, 30956, 30957, 30960, 30962, 30988, 30996, 
31020, 31028, 31030, 31031, 31032, 31033, 31034, 31036, 31037, 
31038, 31039, 31040, 31041, 31042, 31043, 31045, 31047, 31050, 
31051, 31052, 31053, 31054, 31055, 31056, 31400, 31904, 32339 


30495 (CONF-911107—27-Extd.Abst.) Are limit cycle caicula- 
tions a stochastic process?. March-Leuba, J. Oak Ridge 
National Lab., TN (United States). [1991]. 4p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Winter meeting of the 
American Nuclear Society (ANS); San Francisco, CA (United 
States); 10-15 Nov 1991. Order Number DE91017681. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Stochasticity is typically associated with processes that produce 
uncertain results which, in many cases, are due to process nonlin- 
earities and/or extreme sensitivity to initial conditions. By its name, 
a stochastic process should have a probabilistic or random nature; 
however, it is well known that many if not all, of the processes that 
behave stochasticly are indeed deterministic. This is the case with 
computer calculations to predict the stability of boiling water reac- 
tors (BWRs). This paper attempts to introduce the reader to some 
of the “stochastic” uncertainties involved in this topic, and in partic- 
ular the errors introduced by the approximations used to integrate 
numerically the solutions in the time domain. The knowledge of this 
type of errors is relevant not only in BWR stability calculations but 
also in time domain calculations involving nonlinear or stochastic 
processes. 


30496 (EUR-13409) A state-of-the-art review of continuous 
monitoring and surveillance techniques in relation to reactor 
pressure circuit integrity. Nichols, R.W. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. 50p. 
Contract No RA1/0156/UK. Source: OSTI; NTIS (US Sales Only). 
This report reviews the present state of the art in the application 
to LWR primary circuit components of techniques for continuous 
monitoring and surveillance as an aid to structural integrity engi- 
neering assessments and to pilant-life management. After 
discussing aspects related to the monitoring of plant operating con- 
ditions, particularly with respect to transient recording, the paper 
discusses neutron noise and vibration/noise measurements. The 
aspects of stress, temperature and chemical environment monitor- 
ing are discussed. Turning to measuring changes in mechanical 
properties of the structural materials the review first covers surveil- 
lance programmes for assessing irradiation embrittlement and then 
indicates a number of possibilities for the non-destructive monitor- 
ing of such changes although it is emphasized that none of these 
is ready for application without further development, calibration and 
plant trials. Moving on to the subject of monitoring structural dam- 
age the role of in-service inspection (ISI) using non-destructive 
testing methods is mentioned and the way that other methods, es- 
pecially acoustic emission measurements, could supplement or in 
part replace such IS! is discussed. Other subjects covered include 
loose parts detection and leak detection which again often involve 
the use of acoustic emission. The paper ends with a short discus- 
sion and recommendations on future work and future possibilities. 
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30497 (HBEP—02(2K1)) Fabrication and _pre-irradiation 
characterization of KWU/CE rods—Task 2A and Task 2C 
(Group 1): High Burnup Effects Program. Dewes, P. (Kraftwerk 
Union AG, Erlangen (Germany)); Lorz, E. Battelle Pacific North- 
west Lab., Richland, WA (United States); Kraftwerk Union AG, 
Erlangen (Germany). Apr 1981. 57p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-80ET34046. 
Contract 231-125-5308. Order Number DE91017283. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

KWU/CE are supplying a total of 21 PWR and 4 BWR test fuel 
rodiets for the BNWL High Burnup Effects Program during the 
years 1980 to 1982. All rods have been characterized during fabri- 
cation and have been pre-irradiated in the nuclear power plants 
Obrigheim (PWR) or Wuegassen (BWR), respectively. Type and 
designation of rodiets supplied in 1980 are provided. This report 
presents the Qualification Package on fabrication and characteriza- 
tion and manufacturing outline for these rodlets. The data package 
includes: fuel, cladding, fuel rodiets and quality assurance. Tables 
and Figures are presented in this report separately with PWR 
rodiets in Appendix A and BWR rodlets in Appendix B. 


30498 (HBEP—03(2K2)) Irradiation histories and NDT exam- 
ination (Karistein) of KWU/CE rods—Task 2A and prebump 
Task 2C (Group 1): High Burnup Effects Program. Dewes, P. 
(Kraftwerk Union AG, Erlangen (Germany)); Lorz, E. Battelle Pa- 
cific Northwest Lab., Richland, WA (United States); Kraftwerk 
Union AG, Erlangen (Germany). Apr 1981. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO6- 
80ET34046. Contract 231-1255308. Order Number DE91017282. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A total of 21 PWR rodlets will be supplied by KWU/CE for the 
BNWL High Burnup Effects Program. The first group of PWR 
rodiets to be supplied in 1980 consists of 5 rodiets each, of types 
B20 and B30 and of 2 rodilets of type E30 (Gd203 addition). These 
rodiets were assembled to segmented rods of standard length and 
pre-irradiated in the nuclear power plant Obrigheim (Kernkraftwerk 
Obrigheim = KWO), Germany during two or three operational cy- 
cles from June 1976 to May 1978 or June 1979, respectively. After 
removal from the fuel assembly the segmented rods were taken to 
the hot cells at Karistein for disassembly and interim inspection. 
This report presents the detailed pre-irradiation history of the 
rodiets in KWO as well as the results of the interim inspection at 
Karlstein. 2 refs., 26 figs., 6 tabs. 


30499 (HBEP-06(2G1)) Fabrication, pre-irradiation charac 
terization and irradiation history of GE rods—Task 2A, Task 2B 
(partial), and Task 2C: High Burnup Effects Program. Yang, 
R.L. (General Electric Co., Fairfield, CT (United States)). Battelle 
Pacific Northwest Lab., Richland, WA (United States); General 
Electric Co., Fairfield, CT (United States). Apr 1981. 104p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-80ET34046. Order Number DE91017279. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The objective of this program, is through international 
cooperation, to provide well-characterized performance data for in- 
vestigation of high burnup effects in sintered UO. pellet fuel, with 
emphasis on high burnup fission gas release. Part of the GE con- 
tribution to this program is eight segments from the Segmented 
Test Rod (STR) assembly in the Monticello reactor. Each fuel rod 
in the 8 x 8 STR assembly was made up with four removable seg- 
ments. A schematic diagram of a fuel rod segment is provided. 
The purpose of this report is to provide pre-irradiation, and irradia- 
tion history data for the eight GE segments. A general description 
of the eight segments selected for this program is also provided. 4 
figs., 8 tabs. 


30500 (HBEP-07(2G2)) NDT examinations of GE rods— 
Task 2A and prebump Task 2C (Group 1): High Burnup Effects 
Program. Hoyt, D.M. (General Electric Co., San Jose, CA (United 
States). Nuclear Engineering Div.). Battelle Pacific Northwest Lab.., 
Richland, WA (United States); General Electric Co., San Jose, CA 
(United States). Nuclear Engineering Div. Apr 1981. 43p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-80ET34046. Order Number DE91017278. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 
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Battelle Pacific Northwest Laboratory is performing the High Bur- 
nup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. General Electric Company (GE) is providing eight 
irradiated fuel rod segments for examination as part of this pro- 
gram. The eight fuel rod segments are to be irradiated and 
examined in two groups of four. The first four segments were re- 
ceived at GE Vallecitos Nuclear Center (VNC) from the Monticello 
Reactor with a steady state burnup of approximately 25 GWD/MT 
for pre-bump test characterization. The second group of segments 
0A07-1, 0A07-3, 8D10-1 and 8D10-2 were received in June 1980, 
and verified by Radioactive Products and Services (RP&S) person- 
nel. The pre-bump test characterizations are designed to provide 
detailed information about the four segments, thereby establishing 
a data base for post-bump comparisons and assurance of pre- 
bump soundness. All tests performed were specified in the BNWL 
Specific Test Plan BNW-001 and were conducted in accordance 
with GE General Test Plan GTP-001, Revision 0, May 1980. 


30501 (HBEP-—10(1P2)) Fission gas release’ data 
evaluation—Published data: High Burnup Effects Program. 
Beyer, C.E. Battelle Pacific Northwest Lab., Richland, WA (United 
States). Mar 1982. 82p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-80ET34046. Order Number 
DE91017275. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Fission gas release data from five open-literature data sources 
were examined to evaluate the possible effect of burnup on gas 
release. These were selected as the best-characterized open litera- 
ture data applicable to high burnup LWR fuel performance. 
Operating fuel temperatures were evaluated with the GAPCON- 
THERMAL-2 code and the fission gas release data were compared 
against four gas release models which had varying degrees of bur- 
nup enhancement. Consequently, the results of this analysis are 
based on fuel temperatures as calculated with a “best estimate” 
modified version of GT-2. 45 refs., 4 figs., 4 tabs. 


30502 (HBEP—11(2K3)) Fabrication and preirradiation char- 


acterization of KWU/CE rods—Task 2B and Task 2C (Group 2): 
High Burnup Effects Program. Lorz, E. (Kraftwerk Union AG, Er- 
langen (Germany)). Battelle Pacific Northwest Lab., Richland, WA 
(United States); Kraftwerk Union AG, Erlangen (Germany). Jun 


1981. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Order Number 
DE91017274. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

KWU/CE are supplying a total of 21 PWR and 4 BWR test fuel 
rodiets for the BNWL High Burnup Effects Program during the 
years 1980 to 1982. All rods have been characterized during fabri- 
cation and have bee pre-irradiated in the nuclear power plants 
Obrigheim (PWR) and Wuergassen (BWR), respectively. 12 PWR 
rodiets and 2 BWR rodiets have already been supplied in 1980. 
Type and designation of rodiets to be supplied in 1981 and 1982 
are listed. This report presents the Qualification Package on fabri- 
cation and characterization as well as a manufacturing outline for 
the rodiets to be supplied in 1981 and 1982. The data package in- 
cludes: fuel; cladding; fuel rodiets; and quality assurance. Tables 
and Figures are presented in this report separately for PWR 
rodiets in Appendix A and for BWR rodlets in Appendix B. 


30503 (HBEP—12(2/3P3)) Archive fuel characterization: 
Task 2 and Task 3. Daniel, J.L. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1982. 79p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG06-80ET34046. Order 
Number DE91017273. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The High Burnup Effects Program (HBEP) is a jointly sponsored 
group research program to investigate high burnup effects in sin- 
tered UO. pellet fuel with emphasis on high burnup fission gas 
release. The objective of the program is to provide well- 
characterized performance data needed to confidently design and 
license Zircaloy-clad fuels capable of achieving high burnup levels 
with an acceptable degree of assurance. Archive pellets of the fuel 
that will be used by the HBEP were supplied by four participating 
companies-British Nuclear Fuels Limited (BNFL), Franco-Belge de 
Fabrication de Combustibles (FBFC), General Electric Company 
(GE), and Kraftwerk Union Aktiengeselischaft (KWU). A complete 
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characterization of the initial condition of the fuel pellets is essen- 
tial to determine the changes that occur during irradiation. Although 
each of the companies provided some precharacterization data on 
their respective materials, Battelle, Pacific Northwest Laboratories 
conducted a series of tests on the archive pellets to establish a 
common reference base for all the fuels by analysis at a single in- 
dependent laboratory and to obtain certain data not provided by 
the suppliers. These BNW tests included uranium isotope analysis, 
a resintering test for densification behavior, mercury porosimetry, 
and extensive ceramography to determine grain size distribution 
and porosity characteristics by quantitative image analysis. The re- 
sults of these measurements are summarized in this report and are 
compared with the corresponding supplier data where available. 17 
refs., 19 figs., 12 tabs. 


30504 (HBEP-13(2G4)) Postirradiation examination of GE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program. Hoyt, D.M. (General Electric Co., Pleasanton, CA 
(United States). Vallecitos Nuclear Center); Hanson, L.A. Battelle 
Pacific Northwest Lab., Richland, WA (United States); General 
Electric Co., Pleasanton, CA (United States). Vallecitos Nuclear 
Center. Nov 1981. 70p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-80ET34046. Order Number 
DE91017272. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Battelle Pacific Northwest Laboratory is performing the High Bur- 
nup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. General Electric Company (GE) is providing eight 
irradiated tuel rod segments for examination as part of this pro- 
gram. The eight fuel rod segments are to be irradiated and 
examined in two groups of four. The first four segments were re- 
ceived at Ge Vallecitos Nuclear Center (VNC) from the Monticello 
Reactor with a steady state burnup of approximately 25 GWD/MT 
for pre-bump test characterization. The four segments oA07-1, 
OA07-3, 8D10-2 were received in June 1980, and verified by Ra- 
dioactive Products and Services (RP&S) personnel. The pre-hump 
test characterizations were designed to provide detailed information 
about the four segments, thereby establishing a data base for post- 
bump comparisons and assurance of pre-bump soundness. All 
tests performed were specified in the BNWL Specific Test Plan 
BNW-001 and were conducted in accordance with GE General 
Test Plan GTP-001, Revision 0, May 1980. All pertinent test results 
were presented in Product Development and Services Data Report 
Transmittal 80-10. The post-bump test as specified in BNWL Spe- 
cific Test Plan BNW-002 were initiated by receiving and unloading 
a GE 600 series cask from Studsvik in April 1981. Identification of 
the two segments that were bump tested (OA07-1 and 8D10-1) 
were verified by RP&S personnel. Segment OA07-1 apparently 
failed during bump-testing thereby reducing the post-bump test re- 
quirements and data for that segment. 25 figs., 1 tab. 


30505 (HBEP-—16(2K6)) Prebump and postbump NDT exam- 
inations and fission gas measurements at ECN—Task 2C 
(Group 1): High Burnup Effects Program. Verheugen, J.H.N. 
(Netherlands Energy Research Foundation, Petten (Netherlands)); 
Dassel, G.; DeHann, K.W.; Kout, A. Battelle Pacific Northwest 
Lab., Richland, WA (United States); Netherlands Energy Research 
Foundation, Petten (Netherlands). Oct 1981. 86p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO6- 
80ET34046. Contract B-87863-C-E. Order Number DE91017269. 
Source: OSTI!; NTIS (US Sales Only); GPO Dep. 

Battelle, Pacific Northwest Laboratory is performing the High 
Burnup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on 
fission gas release. As part of Task 2C of the program twelve irva- 
diated fuel pins, provided by Kraftwerk Union/Combustion 
Engineering have undergone or will undergo power bumping irradi- 
ations in the High Flux Reactor, HFR, at Petten. Before the 
bumping experiments these twelve fuel pins have been irradiated 
in the nuclear power plant Obrigheim (Kernkraftwerk Obrigheim, 
KWO). The fuel pins are devided in three series of four fuel pins 
each with increasing burnup. Pre- and post-bumping examination 
of these two series of fuel pins have been performed by the 
Netherlands Energy Research Foundation, ECN. These examina- 
tions included visual inspection, dimensional measurements, 





gamma spectrometry and fission gas release. This report covers 
the results of the visual inspection, dimensional measurements and 
fission gas release measurements carried out in the hot-cells of 
ECN. The gamma-scan results are reported in Part 2. 


30506 (HBEP-17(2K7)) Prebump and postbump gamma 
scan measurements at ECN—Task 2C (Group 1-20 MWd/kgM 
rods): High Burnup Effects Program. Verheugen, J.H.N. 
(Netherlands Energy Research Foundation, Petten (Netherlands)); 
Dassel, G. Battelle Pacific Northwest Lab., Richland, WA (United 
States); Netherlands Energy Research Foundation, Petten (Nether- 
lands). Oct 1981. 207p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG0O6-80ET34046. Contract B- 
87863-C-E. Order Number DE91017268. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Battelle, Pacific Northwest Laboratory is performing the High 
Burnup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. As part of Task 2C of the program twelve fuel 
pins, divided in three series of four fuel pins each, and provided by 
Kraftwerk Unior/Combustion Engineering, will undergo power irra- 
diations in the High Flux Reactor, HFR, at Petten. Pre- and 
post-bumping examination have been performed by the Nether- 
lands Energy Research Foundation, ECN, on eight fuel pins of the 
first two series of fuel pins. This report gives a description of the 
gamma-spectroscopy of the first series of fuel pins. This includes 
pre- and post-bumping gamma-scan measurements. Before the 
bumping test the gross- or “all-in” gamma-scan along the fuel pin 
has been measured and also the long lived isotopes at three loca- 
tions across the pellet interface. After “bumping” the gross gamma 
and the La-140 line-scans along the fuel pin has been measured 
and also the long and short lives isotopes at five locations across 
the pellet interface. All data of the gamma-scan measurements of 
fuel pin D-1998, bumping experiment U187-02, are reported in detail 
in this report. The general results an the conclusions of the 
gamma-scan measurements of this fuel pins and the other fuel 
pins of the first series of bumping experiments are also described. 
3 refs., 72 figs., 18 tabs. 


30507 (HBEP-—18(2K8)) Prebump and postbump gamma 
scan measurements at ECN—Task 2C (Group 1-30 MWd/kgM 
rods): High Burnup Effects Program. Verheugen, J.H.N. 
(Netherlands Energy Research Foundation, Petten (Netherlands)); 
Dassel, G. Battelle Pacific Northwest Lab., Richland, WA (United 
States); Netherlands Energy Research Foundation, Petten (Nether- 
lands). Oct 1981. 220p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-80ET34046. Contract B- 
87863-C-E. Order Number DE91017267. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Battelle, Pacific Northwest Laboratory is performing the High 
Burnup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. As part of Task 2C of the program twelve fuel 
pins, divided in three series of four fuel pins each, provided by 
Kraftwerk Union/Combustion Engineering, will undergo bumping ir- 
radiations in the High Flux Reactor, HFR at Petten. Pre- and 
post-bumping examination have been performed by the Nether- 
lands Energy Research Foundation, ECN, on eight fuel pins of the 
first two series. This report gives a description of the gamma- 
spectroscopy of the second series of pins, this includes pre- and 
post-bumping gamma-scan measurements. Before the bumping 
test the gross- or “all-in” gamma-scan along the fuel pin has been 
measured and also the long lived isotopes at three locations 
across the pellet interface. After “bumping” the gross-gamma and 
the La-140 line-scans along the fuel pin has been measured and 
also the long and short lived isotopes at five locations across the 
pellet interface. All data of the gamma-scan measurements of fuel 
pin D-206, bumping experiment U187-06, are also reported in de- 
tail in this report. The general results and the conclusions of the 
gamma-scan measurement of this fuel pin and the other fuel pins 
of the second series of bumping experiments are also described. 3 
rets., 72 figs., 18 tabs. 


30508 (HBEP-—19(2K9)) Irradiation histories and NDT exam- 
ination (Karistein) of KWU/CE rods—Task 2B (Group 1): High 
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Burnup Effects Program. Juettner, A. (Kraftwerk Union AG, Er- 
langen (Germany)); Lorz, E. Battelle Pacific Northwest Lab., 
Richland, WA (United States); Kraftwerk Union AG, Erlangen (Ger- 
many). Jan 1982. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-80ET34046. Contract 
231.1255308. Order Number DE91017266. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

A total of 21 PWR and 4 BWR fuel rodlets will be supplied by 
KWU/CE for the BNWL High Burnup Effects Program in the years 
1980 to 1982. Out of these, two PWR rodlets (group C 30) and two 
BWR rodlets (group A 30) have been delivered in 1981. These 
rodiets were assembled to segmented rods of standard length and 
preirradiated in the nuclear power plant Obrigheim (PWR) during 
three operational cycles and Wuergassen (BWR) during four oper- 
ational cycles, respectively. After removal from the fuel assembly 
the segmented rods were taken to the hot cells at Karistein for dis- 
assembly and interim inspection. This report presents the detailed 
pre-irradiation history of the rodlets as well as the results of the in- 
terim inspection at Karlstein in appendix A for PWR fuel rodiets 
and appendix A for PWR fuel rodiets and appendix B for BWR fuel 
rodiets. 2 refs., 18 figs., 4 tabs. 


30509 (HBEP-21(2K11)) Postbump ceramography results 
trom ECN—Task 2C (Group 1, 20 MWd/kgM rods): High Bur- 
nup Effects Program. Verheugen, J.H.N. (Netherlands Energy 
Research Foundation, Petten (Netherlands)); Schoots, T.; Tams, 
W.J. Battelle Pacific Northwest Lab., Richland, WA (United States); 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Oct 1982. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Contract B-87863-C-E. 
Order Number DE91017264. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Battelle, Pacific Northwest Laboratory is performing the High 
Burnup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. As part of Task 2C of the program twelve 
irradiated fuel pins, provided by Kraftwerk Union/Combustion Engi- 
neering have undergone power bumping irradiations in the High 
Flux Reactor, HFR, at Petten. Before the bumping experiments 
twelve fuel pins have been irradiated in the nuclear power piant 
Obrigheim (Kernkraftwerk Obrigheim, KWO). The fuel pins are dev- 
ided in three series of four fuel pins each with increasing burnup. 
Pre- and post-bumping examinations of the fuel pins have been 
performed or will be carried out by the Netherlands Energy 
Research Foundation, ECN. These examination include visual in- 
spection, dimensional measurements, gamma spectrometry, fission 
gas release measurements and ceramography of the fuel. This re- 
port covers the results of the ceramographic examination of three 
fuel pins D-199, D-200, and D-201 of group 1, series 1 of these 
bumping experiments. 35 figs., 10 tabs. 


30510 (HBEP-22(2K12)) Postbump ceramography results 
trom ECN—Task 2C (Group 1, 30 MWd/kgM rods): High Bur- 
nup Effects Program. Verheugen, J.H.N. (Netheriands Energy 
Research Foundation, Petten (Netherlands)); Schoots, T.; Tams, 
W.J. Battelle Pacific Northwest Lab., Richland, WA (United States); 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Oct 1982. 1384p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Contract B-87863-C-E. 
Order Number DE91017263. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Battelle, Pacific Northwest Laboratory is performing the High 
Burnup Effects Program (HBEP) to provide weli-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. As part of Task 2C of the program twelve 
irradiated fuel pins, provided by Kraftwerk Union/Combustion Engi- 
neering have undergone power bumping irradiations in the High 
Flux Reactor, HFR, at Petten. Before the bumping experiment 
these twelve fuel pins have been irradiated in the nuclear power 
plant Obrigheim (Kernkraftwerk Obrigheim, KWO). The fuel pins 
are divided in three series of four fuel pins each with increasing 
burnup. Pre-and post-bumping examinations of the fuel pins have 
been performed or will be carried out by the Netherlands Energy 
Research Foundation, ECN. These examinations include visual in- 
spection, dimensional measurements, gamma spectrometry, fission 
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gas release measurements and ceramography of the fuel. This re- 
port covers the results of the cermographic examination of four fuel 
pins D-205, D-206, D-207 and D-208. of Group 1, series 2, of 
these bumping experiments. 78 refs., 19 tabs. 


30511 (HBEP-—23(2K13/2B3)) NDT examinations of KWU/CE 
and BNFL rods at Windscale—Task 2A: High Burnup Effects 
Program. Garlick, A. (UKAEA Windscale Nuclear Power Develop- 
ment Labs. (United Kingdom)); Goldsmith, L.A.; Kennedy, P.D.; 
Mellor, P.; Thompson, J.F.W. Battelle Pacific Northwest Lab.. Rich- 
land, WA (United States); UKAEA Windscale Nuclear Power 
Development Labs. (United Kingdom). Oct 1982. 88p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. Order Number DE91017262. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The results of the post-irradiation examination of 12 rods, sup- 
plied by BNFL and irradiated in Br-3 to 35,000-45,000 MWd/tU, 4 
PWR rodlets, supplied by KWU and irradiated in Obrigheim to 
25,000—35,000 MWd/tU, and 2 BWR rodlets irradiated in Wuer- 
gassen to around 30,000 MWd/tU are presented in this report. For 
convenience, the report is divided into two parts. This document, 
the first part, Part A, covering the non-destructive tests (visual ex- 
amination, mensuration, eddy-current testing, gamma scanning and 
fission gas release measurements), the second part, Part B, cover- 
ing the destructive tests (ceramography, metallography and 
burn-up analysis). 57 figs., 14 tabs. 


30512 (HBEP-24(2K14/2B4)) Destructive examinations of 
KWU/CE and BNFL rods at Windscale—Task 2A: High Burnup 
Effects Program. Garlick, A. (UKAEA Windscale Nuclear Power 
Development Labs. (United Kingdom)); Goldsmith, L.A.; Kennedy, 
P.D.; Mellor, P.; Thompson, J.F.W. Battelle Pacific Northwest Lab.., 
Richland, WA (United States); UKAEA Windscale Nuclear Power 
Development Labs. (United Kingdom). Oct 1982. 99p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. Order Number DE91017261. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The results of the post-irradiation examination of 12 rods, sup- 
plied by BNFL and irradiated in BR-3 to 35,000-45,000 Mwd/tU, 4 
PWR rodlets, supplied by KWU and irradiated in Obrigheim to 
25,000-35,000 MWd/tU, and 2 BWR rodlets irradiated in Wuer- 
guassen to around 30,000 MWd/tU are presented in this report. 
For convenience, the report is divided into two parts. The first part, 
Part A, covering the nondestructive tests (visual examination, men- 
suration, eddy-current testing, gamma scanning and fission gas 
release measurements). This document provides the second part, 
Part B, covering the destructive tests (ceramography, metallogra- 
phy and burn-up analysis). 58 figs., 16 tabs. 


30513 (HBEP-25(2P4)) Qualification of fission gas release 
data from Task 2 rods: High Burnup Effects Program: Final 
report. Lanning, D.D.; Cunningham, M.E.; Bradiey, E.R.; Barner, 
J.O. Battelle Pacific Northwest Lab., Richland, WA (United States). 
Nov 1987. 399p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO06-80ET34046. Order Number 
DE91017260. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes the fission gas release (FGR) data and 
other post-irradiation characteristics of fuel rods/rodlets irradiated 
and examined under Task 2 of the High Burnup Effects Program 
(HBEP) managed by Battelle, Pacific Northwest Laboratories 
(BNW). Of the 81 rods/rodiets originally included in the HBEP, 45 
were part of the Task 2 (Fission Gas Sampling) studies. The rod/ 
rodiet types include both boiling-water reactor (BWR) and 
pressurized-water reactor (PWR) designs. The lifetime peak 
steady-state linear heat generation rates (LHGRs) ranged from a 
low of 16 kW/m for some of the NWR rodlets to a high of 50 kW/m 
for some of the PWR rodiets. Sixteen rodiets were power-bumped 
into the 35 to 50 kW/m range following commercial irradiation at 
lower LHGRs. The peak pellets burnups for the Task 2 rods/rodlets 
ranged from 22 to 56 MWd/kgM. The measured FGR ranged from 
less than 1% (for the low-LHGR BWR rodlets) to over 50% for 
some of the bumped PWR rodiets. In this report, four general cate- 
gories of the HBEP rods/rodiets are identified and differentiated by 
major differences in design and operating conditions. 44 refs., 85 
figs., 46 tabs. 
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30514 (HBEP-29(2K17)) Prebump and postbump gamma 
scan measurements performed at ECN—Task 2C (Group 2): 
High Burnup Effects Program. Verheugen, J.H.N. (Netherlands 
Energy Research Foundation, Petten (Netherlands)); Dassel, G. 
Battelle Pacific Northwest Lab., Richland, WA (United States); 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Aug 1983. 230p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Contract B-87863-C-E. 
Order Number DE91017256. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Battelle, pacific Northwest Laboratory is performing the High Bur- 
nup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. As part of Task 2C of the program twelve fuel 
pins, divided in three series of four fuel pins each, and provided by 
Kraftwerk Union/Combustion Engineering, have been subjected to 
power bump irradiations in the High Flux Reactor, HFR, at Petten. 
Pre- post-bumping examination have been performed by the 
Netherlands Energy Research Foundation, ECN. This report gives 
a description of the gamma-spectroscopy of the third series of fue! 
pins, Group 2 fuel pins. This includes pre- and post-bump gamma- 
scan measurements. Before the bump test the gross gamma-scan 
and Zr/Nb-95 scan along the fuel pin has been measured and also 
the long lived isotopes at five locations across the pellet interface. 
After the bump test the gross gamma- and the La-140 line-scans 
along the fuel pin has been measured and also the long and short 
lived isotopes at five locations across the pellet interface. All data 
of the gamma-scan measurements of fuel pin D-226, bump test ex- 
periments U187-11, are reported in detail in this report. 3 rets., 77 
figs., 18 tabs. 


30515 (HBEP-30(2K18)) Postirradiation examination of 
KWU/CE rodlets at Windscale—Task 2B: High Burnup Effects 
Program. Garlick, A. (UKAEA Windscale Nuclear Power Develop- 
ment Labs. (United Kingdom)); Goldsmith, L.A.; Kennedy, P.D.; 
Mellor, P.; Walters, C.L. Battelle Pacific Northwest Lab., Richland, 
WA (United States); UKAEA Windscale Nuclear Power Develop- 
ment Labs. (United Kingdom). Oct 1983. 133p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO6- 
80ET34046. Order Number DE91017255. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The results of post-irradiation examination of seven high burn-up 
rodiets supplied by KWU are described in this report. Of these 
seven rodiets, five were irradiated in the Obrigheim PWR to 34 — 
44 GWdAtU and the other two were irradiated in the Wuergassen 
BWR to 38 GWd/tU. The report covers the non-destructive tests 
carried out on all the rodiets (visual examination, mensuration, 
eddy-current testing, gamma scattering and fission gas release 
measurements) and the destructive testing (ceramography, metal- 
lography and burn-up analysis) of selected rodiets. 1 ref., 64 figs., 
16 tabs. 


30516 (HBEP-32(2G5)) Irradiation history for GE rodiets— 
Tasks 2B and 2C (Groups 2): High Burnup Effects Program. 
Yang, R.L. (General Electric Co., Fairfield, CT (United States)). 
Battelle Pacific Northwest Lab., Richland, WA (United States); 
General Electric Co., Fairfield, CT (United States). Mar 1984. 121p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-80ET34046. Order Number DE91017253. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Eight (8) segments were provided by GE to the Battelle High 
Burnup Effects Program. The Pre-irradiation characterization and 
base irradiation power histories of four segments in Task 2A and 
2C were described in HBEP-06. This report provides the base irra- 
diation power histories of the remaining four (4) segments for Task 
2B and 2C. 


30517 (HBEP-33(2K19)) Postbump ceramography results 
from ECN—Task 2C (Group 2): High Burnup Effect Program. 
Verheugen, J.H.N. (Netherlands Energy Research Foundation, Pet- 
ten (Netherlands)); Schoots, T. Battelle Pacific Northwest Lab., 
Richland, WA (United States); Netherlands Energy Research Foun- 
dation, Petten (Netherlands). Jan 1984. 120p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO6- 
80ET34046. Contract B-87863-C-E. Order Number DE91017252. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Battelle, Pacific Northwest Laboratory is performing the High 
Burnup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. As part of Task 2C of the program twelve fuel 
pins, divided in three series of four fuel pins each, and provided by 
Kraftwerk Unior/Combustion Engineering, have been irradiated in 
the Obrigheim reactor and subsequently have been subjected to 
power bump irradiations in the High Flux Reactor, HFR, at Petten. 
Pre- and post-bumping examinations of the fuel pins have been 
performed by the Netherlands Energy Research Foundation, ECN. 
These examinations include visual inspection, dimensional 
measurements, gamma spectrometry, fission gas release measure- 
ments and ceramography of the fuel. This report covers the results 
of the ceramographic examinations of four fuel pins D-226, D-227, 
D219 and D-220 of Group 2, series 3, of these bumping experi- 
ments. 58 figs., 22 tabs. 


30518 (HBEP-34(2G6)) NDT examinations of GE rodiets— 
Task 2B and prebump Task 2C (Group 2): High Burnup Effects 
Program. Hoyt, D.M. (General Electric Co., Pleasanton, CA 
(United States). Vallecitos Nuclear Center). Battelle Pacific North- 
west Lab., Richland, WA (United States); General Electric Co., 
Pleasanton, CA (United States). Vallecitos Nuclear Center. Feb 
1984. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Order Number 
DE91017200. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report was prepared by General Electric Company for the 
High Burnup Effects Program. It describes (1) the postirradiation 
nondestructive examinations, including fission gas analysis for 
rodiet 8D14-2, for the two rodlets that comprise the GE portion of 
Task 2B, and (2) the prebumping nondestructive examinations on 
the two sibling rodiets that comprise the GE portion of Task 2C 
(Group 2). 24 figs. 


30519 (HBEP-36(2G7)) Power bumping of GE rodiets— 
Task 2C (Group 2): High Burnup Effects Program. Ronnberg, 
G. (Studsvik AB, Nykoeping (Sweden)); Bivered, B.; Brisling, A. 
Battelle Pacific Northwest Lab., Richland, WA (United States); 
Studsvik AB, Nykoeping (Sweden). Apr 1984. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
FG06-80ET34046. (STUDSVIK-NF(R)-84/42). Order Number 
DE91017198. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Two GE-supplied test fuel rods were bumped in the R2 reactor 
in December 1980 as reported in reference 1. Two more bump ir- 
radiations were performed in December 1983. The power ramp 
rates used were lower than originally planned and for one rod the 
terminal power level was also decreased. 2 refs., 8 figs., 1 tab. 


30520 (HBEP-38(2K21/2B5)) Special postirradiation exami- 
nation results—Task 2: High Burnup Eftects Program. Taylor, 
C. (UKAEA Windscale Nuclear Power Development Labs. (United 
Kingdom)); Sumerling, R.; Pearce, J.H.; McMillan, J.W.; Jones, 
1.G.; Fozard, P.R. Battelle Pacific Northwest Lab., Richland, WA 
(United States); UKAEA Windscale Nuclear Power Development 
Labs. (United Kingdom); UKAEA Harwell Lab. (United Kingdom). 
Apr 1986. 118p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Order Number 
DE91017196. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The results of the Task 2 special examinations conducted on 
specimens from the KWU-/CE-supplied rodlets and BNFL-supplied 
rods are described in this report. The report is divided into six sec- 
tions that describe different types of measurements/activities. Part 
1, Windscale Analytical Note No. 292 (including an addendum), 
presents the results of selected whole-pellet density measure- 
ments. Part 2, Windscale Analytical Note No. 295, presents the 
results of electron microprobe analyses (EPMA) performed on sev- 
eral specimens. Part 3, Windscale Analytical Note No. 295, Part 2, 
presents grain-size porosity measurements made as a function of 
fuel radius on the EPMA specimen from Rodiet D209. This work 
was added to the special examination pian in order to correlate re- 
tained fission gas data with the microstructural features of the fuel. 
Part 4, Windscale Analytical Note No. 295, Part 3, presents the re- 
sults from EPMA and SEM examinations on high-burnup, bumped 
Rodiet D226. Part 5, Windscale Analytical Note No. 295, Part 4, 
presents the results from EPMA and SEM examinations on 


high-burnup, nonbumped Rodiet D228. Part 6, produced by AERE- 
Harwell Laboratories, presents the whole-pellet retained fission gas 
results. 6 refs., 42 figs., 22 tabs. 


30521 (HBEP-39(2P8)-Draft) Summary of Task 2 results: 
High Burnup Effects Program: Draft. Lanning, D.D. Battelle Pa- 
cific Northwest Lab., Richland, WA (United States). Nov 1984. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO6-80ET34046. Order Number DE91017195. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The group-sponsored High Burnup Effects Program being 
conducted by Battelle-Northwest Laboratories is focused on investi- 
gating the effects of extended fuel burnup on fission gas release. 
In Task 2 of the program, 12 BWR rodlets and 33 PWR rods and 
rodiets were irradiated to extended burnup. Maximum rod-averaged 
burnups attained were 36 MWd/kgM for BWR rodlets and 45 MWd/ 
kgM for PWR rods. Some segments were subjected to end-of-life 
power bumping irradiations to linear heat generation rates (LHGRs) 
in the range of 35 to 50 kW/m. All rods/rodiets were subjected to 
detailed examinations, including axial gamma scanning, profilome- 
try, rod puncture and gas analysis, and optical ceramography. 
Three bumped rodiets and three non-bumped rods/rodlets were 
subjected to special examinations, including: density and burnup 
determinations; whole-pellet retained gas measurements; EPMA 
scans for cesium, xenon, krypton and other elements; and retained 
fission gas analysis of microcores. This report summarizes the find- 
ings to date obtained from the Task 2 activities. The results are 
generally consistent with commercial reactor experience and with 
the results from other similar research programs. 5 refs., 6 figs., 3 
tabs. 


30522 (HBEP-40(2G8)) Postirradiation and special exami 
nation results for GE rodiets—Tasks 2B and 2C (Groups 1 and 
2): High Burnup Effects Program. Hoyt, D.M. (General Electric 
Co., Pleasanton, CA (United States). Vallecitos Nuclear Center); 
Hanson, L.A. Battelle Pacific Northwest Lab., Richland, WA (United 
States); General Electric Co., Pleasanton, CA (United States). Val- 
lecitos Nuclear Center. Nov 1988. 119p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-80ET34046. 
Order Number DE91017194. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report was prepared by General Electric Company for the 
High Burnup Effects Program. This PIE report includes results for 
(1) destructive and special examinations for nonbumped Task 2B 
Rodiets 5D04-3 and 8D14-2, (2) special examinations for bumped 
Task 2C (Group 1) Rodlet 8D10-1, and (3) nondestructive, destruc- 
tive, and special examinations for bumped Task 2C (Group 2) 
Rodiets 5D17-4 and 8D14-3. 63 figs., 1 tab. 


30523 (HBEP—41(2/3P9)) Sectioning diagrams for HBEP 
rods and rodiets: High Burnup Effects Program. Barner, J.O.; 
Cunningham, M.E. Battelle Pacific Northwest Lab., Richland, WA 
(United States). Aug 1989. 100p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG06-80ET34046. Order 
Number DE91017193. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The purpose of this document is to pictorially summarize the lo- 
cation of samples and specimens ‘*) that have been taken from 
sectioned HBEP fuel rods and rodiets. Graphs of the axial burnup 
distribution, and the axial bumping power distribution for power- 
bumped rods, are also provided in conjunction with the sectioning 
diagrams. Reference to results from each sample or specimen is 
provided in the text for each rod or rodiet. The sectioning diagrams 
are arranged by task and subtask in the following sections. Gen- 
eral reference to reports that contain pertinent data for each task 
or subtask is tabulated. A listing of the samples or specimens for 
each rod and rodlet is provided in the text together with a refer- 
ence where the examination results can be located. If the results is 
numerical, the actual result is given. The listing of samples or 
specimens for a rod or rodiet always starts from the bottom and 
proceeds upwards. 46 figs., 4 tabs. 


30524 (HBEP-42(2K22)) Pre- and p fission gas 
release measurements (Kr) trom Petten—Task 2C: High Bur- 
nup Effects Program. Markgraf, J.F.W. (Commission of the 
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European Communities, Petten (Netherlands). Joint Research Cen- 
tre); Dassel, G. Battelle Pacific Northwest Lab., Richland, WA 
(United States); Netherlands Energy Research Foundation, Petten 
(Netherlands); Commission of the European Communities, Petten 
(Netherlands). Joint Research Centre. Mar 1986. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. (ECN—86-21). Order Number DE91017192. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Battelle Pacific Northwest Laboratory is performing the High Bur- 
nup Effects Program (HBEP) to provide well-characterized data 
from LWR fuels rods, irradiated to high burnup with emphasis on 
fission gas release. As part of task 2C of the program, twelve 
irradiated fuel rods, provided by Kraftwerk Union/Combustion Engi- 
neering, have undergone power bumping irradiations in the High 
Flux Reactor of the Joint Research Center (JRC) at Petten and 
have been examined before and after the bumping irradiation at 
the hot cells of the Netherlands Energy Research Foundation 
(ECN) in Petten. However, in anticipation of a suitable evaluation 
method for determination of fission gas release by non-destructive 
techniques, special gamma spectrometrie measurements of the 
plenum region for determination of Kr concentration have been 
performed on all twelve fuel rods before and after bumping and 
stored for later treatment. During the preceeding years the non- 
destructive method of evaluation of fission gas release by 
measurement of ®Kr concentration in the fuel rod plenum, was de- 
veloped [1] and is now applied as a standard technique on all LWR 
fuel irradiation experiments conducted at HFR Petten. This report 
summarizes the results derived from the evaluation of the Kr 
concentrations as measured on the twelve fuel rods of task 2C be- 
fore and after bumping. 1 ref., 12 figs., 1 tab. 


30525 (HBEP—48(2G9)) Special postirradiation examination 
results for GE rodiets—Task 2: High Burnup Effects Program. 
Cunningham, M.E.; Lanning, D.D.; Barner, J.O. Battelle Pacific 
Northwest Lab., Richland, WA (United States). Jan 1988. 108p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO6-80ET34046. Order Number DE91017186. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Four fuel specimens were obtained from Rodlet 5D17-4, supplied 
by the General Electric Company (GE), for special postirradiation 
examinations. The four specimens were selected to represent the 
range of linear heat generation rates (LHGRs) resulting from the 
axial power profile that the rodiet encountered during power- 
bumping irradiation. The special examinations consisted of eleciron 
probe microanalysis (EPMA) and scanning electron microscopy 
(SEM). Relative radial fission product concentrations were deter- 
mined for each specimen, and the radii for transition of fission 
product concentrations were identified. The grain boundary bubbie 
precipitation radius (GBBPR) for each specimen was also deter- 
mined. A general correlation exists between the GBBPR and the 
radius where fission product concentrations change from full reten- 
tion near the edge of the fuel to depleted concentrations in the 
inner regions of the fuel. 8 refs., 54 figs., 2 tabs. 


30526 (HBEP-49(3P15)) Archive fuel characterization— 
Task 3 BN and FGA/CEA fuel: High Burnup Effects Program. 
Kjarmo, H.E. Battelle Pacific Northwest Lab., Richland, WA (United 
States). Sep 1987. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-80ET34046. Order Number 
DE91017185. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The High Burnup Effects Program (HBEP) is a jointly sponsored 
group research program to investigate high burnup effects in sin- 
tered UOz pellet fuel with emphasis on high burnup fission gas 
release. The objective of the program is to provide well- character- 
ized performance data needed to confidently design and license 
Zircaloy-clad fuels capable of achieving high burnup levels with an 
acceptable degree of assurance and with satisfactory performance. 
Battelle, Pacific Northwest Laboratories (BNW) has conducted a 
series of tests on archive fuel pellets for further characterization. 
The BNW characterization tests on archive pellets of fuel used in 
the HBEP establish a common reference base for all fuel types 
and also provide some characterization data not provided by the 
fuel suppliers. Characterization results for fuel supplied by Belgo- 
nucleaire (BN) and Fragema/CEA (FGA/CEA) for Task 3 are 
presented in this report. The BN and FGA/CEA fuels have been 
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characterized using the same tests as used in the previous charac- 
terization work. The BNW characterization tests included uranium 
isotopic analysis, thermal resintering for densification behavior, 
mercury porosimetry, and extensive ceramography to determine 
grain size distribution and porosity characteristics by quantitative 
image analysis. The results of these measurements are summa- 
rized in this report and compared with the corresponding supplier 
data where possible. 14 refs., 10 figs., 7 tabs. 


30527 (HBEP-50(2P16)) Summary of postirradiation spe- 
cial examination—Task 2: High Burnup Effects Program. 
Cunningham, M.E.; Lanning, D.D.; Barner, J.O. Battelle Pacific 
Northwest Lab., Richland, WA (United States). Jun 1988. 62p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO6-80ET34046. Order Number DE91017184. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Five types of postirradiation examinations and measurements 
were designated special examinations and were performed on se- 
lected specimens from 19 Task 2 fuel rods/rodiets. The special 
examinations and measurements conducted were whole-pellet fis- 
sion gas retention electron-probe microanalysis (EPMA), scanning 
electron microscopy (SEM), whole-peliet postirradiation density, 
and ®kr activity in fuel rodlet plenums. This report summarizes the 
Task 2 special examination data, provides a commentary on the 
data, and presents apparent data correlations. In general, consis- 
tency was observed between the special examination data and 
expected trends (based on the general postirradiation examination 
results) as a function of burnup, peak linear heat generation rate, 
and fuel microstructure. Examples of a rim effect for the highest 
burnup Task 2 rods/rodlets are provided; examination of Rod BK 
and Rodlet D228 indicates that the threshold for the effect is a rim 
burnup of approximately 70 MWd/kgM. A strong correlations be- 
tween retention of xenon and fuel microstructure as characterized 
by the grain boundary bubble precipitation radius was observed. 
The high prebump fission gas release for the 35-MWd/kgM group 
of KWU/CE rodiets was confirmed by the ®Kr analysis, the radial 
EPMA xenon profiles, and the SEM examination of the microstruc- 
ture. 20 refs., 23 figs., 14 tabs. 


30528 (HBEP-—51(3P17)) Fabrication, preirradiation charac 
terization, and irradiation history for TVO-1 rods—Task 3: 
High Burnup Effects Program. Halistadius, L. (ASEA- 
ATOM AB, Vaesteraas (Sweden)). Battelle Pacific Northwest 
Lab., Richland, WA (United States); ASEA-ATOM AB, 
Vaesteraas (Sweden). Mar 1988. 77p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
FG06-80ET34046. (ASEA-ATOM-UK-87-621;ASEA-ATOM-UK-87- 
97;ASEA-ATOM-UK-88-99). Order Number DE91017183. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents the preirradiation characterization and irradi- 
ation history data prepared by ASEA-ATOM for the rods irradiated 
by Teollisuuden Voima Oy in the TVO-1 Reactor. The report is sep- 
arated into four parts; three parts prepared by ASEA-ATOM and a 
fourth part prepared by BNW. Part 1, ASEA-ATOM Report UK 87- 
621, provides the initially received preirradiation characterization 
data. Appendix A referenced in this report has been superceded 
and is not included here. Part 2, ASEA-ATOM Report UK 88-97, 
provides additional preirradiation characterization data that were re- 
quested by BNW after review of Report UK 87-621. Part 3, 
ASEA-ATOM Report UK 88-89, provides irradiation history data 
and was prepared by ASEA-ATOM to replace Appendix A of Re- 
port UK 87-621. Part 4, prepared by BNW from material supplied 
by ASEA-ATOM, provides a tabular listing of the individual rod 
power histories. 3 refs., 15 figs., 14 tabs. 


30529 (HBEP-52(3P18)) Archive fuel characterization for 
TVO1 rods—Task 3: High Burnup Effects Program. Kjarmo, 
H.E. Battelle Pacific Northwest Lab., Richland, WA (United States). 
Aug 1988. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Order Number 
DE91017182. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Archive UOz fuel pellets have been supplied to the High Burnup 
Effects Program (HBEP) by ABB ATOM AB. The archive pellets 
are representative of the six pellets lots used in the manufacture of 
nine fuel rods irradiated in the TVO-1 reactor and included in Task 





3 of the HBEP. These archive pellets were characterized by Bat- 
telle, Pacific Northwest Laboratories (BNW) to establish a common 
reference base to evaluate the relationship between fuel character- 
istics and high burnup performance behavior with a particular focus 
on fission gas release. Characterization tests on the nonirradiated 
fuel pellets included isotropic analysis, thermal resinter densifica- 
tion, mercury porosimetry, and ceramography (light microscopy, 
scanning electron microscopy (SEM), and quantitative analysis of 
porosity and grain size). 14 refs., 16 figs., 9 tabs. 


30530 (HBEP-56(3P22)) NDT examinations of eighteen fuel 
rods irradiated for three or four cycles in BR-3—Task 3: High 
Burnup Effects Program. Kennedy, P.D. (UKAEA Windscale Nu- 
clear Power Development Labs. (United Kingdom)); Goldsmith, 
L.A.; Manley, A.J.; McKee, G.; Robinson, J.; Scogings, B.C.; Blan- 
pain, P. Battelle Pacific Northwest Lab., Richland, WA (United 
States); UKAEA Windscale Nuclear Power Development Labs. 
(United Kingdom). Jun 1989. 160p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG06-80ET34046. 
(NRL-M-3227(W)). Order Number DE91017178. Source: OSTI:; 
NTIS (US Sales Only); GPO Dep. 

Presented in this report are the nondestructive examination and 
fission gas puncturing analysis data for 18 rods from Task 3 of the 
High Burnup Effects Program; these rods were irradiated in BR-3 
and Cycle 4D2 was concluding cycle for all 18 rods. The report is 
separated into three parts: the first part prepared by UKAEA Wind- 
scale Nuclear Laboratories, the second part prepared by BNW, and 
the third part prepared by Belgonucleaire. Part 1, UKAEA Wind- 
scale Nuclear Laboratories report NRL-M-3227(W), provides the 
report as prepared by WNL. Part 2, prepared by BNW from WNL- 
generated data, provides a set of plots produced from the axial 
total gamma-scanning and axial profilometry data. Part 3, prepared 
by Belgonucleaire, provides BN Note 232.10/65/n/8017 discussing 
the visual examination of the rods prior to shipment to WNL; the 
note includes photographs of the rods. 15 refs., 128 figs., 14 tabs. 


30531 (HBEP-57(3P23)) Destructive and special examina- 
tions of eight fuel rods irradiated in BR-3—Task 3: High 
Burnup Effects Program. Thompson, J.F.W. (UKAEA Windscale 
Nuclear Power Development Labs. (United Kingdom)); Bell, A.W.; 
Pearce, J.H.; Taylor, C. Battelle Pacific Northwest Lab., Richland, 
WA (United States); UKAEA Windscale Nuclear Power Develop- 
ment Labs. (United Kingdom). Aug 1989. 177p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. (NRL-M-3240(W);NRL-M-—3257(W)). Order Number 
DE91017177. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Presented in this report are the destructive (ceramography and 
burnup) examinations and special examinations (EPMA, SEM, and 
fuel density) for eight rods from Task 3 of the High Burnup Effects 
Program; these rods were irradiated in BR-3. The report is sepa- 
rated into three parts, each part a separate report prepared by 
UKAEA Windscale Nuclear Laboratories. The three parts in this re- 
port are: Part 1, UKAEA Windscale Nuclear Laboratories report 
NRL-M-3092(W), provides the results of the destructive examina- 
tions (ceramography and fuel burnup) on Rods BK370 and 3-89. 
Part 2, UKAEA Windscale Nuclear Laboratories report NRL-M- 
3240(W), provides the results of the destructive examinations 
(ceramography and fuel burnup) on Rods BK365, 3-86, BSH-06, 
BSM-27, BAH-50, and BLH-64. Part 3, UKAEA Windscale Nuclear 
Laboratories report NRL-M-3257(W), provides the results of the 
special examinations (SEM, EPMA, and fuel density) on Rods 
BK370, BK365, 3-89, 3-86, BSH-06, BSM-27, BAH-50, and BLH- 
64. 22 refs., 108 figs., 18 tabs. 


30532 (HBEP-—58(3P24)) Destructive and special examina- 
tions of three BWR fuel rods irradiated in TVO-1—Task 3: High 
Burnup Effects Program. Thompson, J.F. (UKAEA Windscale Nu- 
clear Power Development Labs. (United Kingdom)); Bell, A.W.; 
Pearce, J.H.; Taylor, C. Battelle Pacific Northwest Lab., Richland, 
WA (United States); UKAEA Windscale Nuclear Power Develop- 
ment Labs. (United Kingdom). Jul 1989. 100p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO06- 
80ET34046. (NRL-M-3220(W);NRL-M-—3243(W)). Order Number 
DE91017176. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Presented in this report are the destructive and special examina- 
tions data for three full-length BWR rods from Task 3 of the High 
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Burnup Effects Program. The report is separated into two parts: 
the first part presents the optical microscopy for the three rods plus 
the results of the burnup measurements; the second part presents 
the results from SEM/EPMA examinations and fuel density mea- 
surements. 11 refs., 39 figs., 13 tabs. 


30533 (HBEP-59(3P25)) Results of x-ray fluorescence 
measurements at Riso, Task 3: High Burnup Effects Program. 
Mogensen, M. (Risoe National Lab., Roskilde (Denmark)); Ander- 
son, N.H. Pacific Northwest Lab., Richland, WA (United States); 
Risoe National Lab., Roskilde (Denmark). Oct 1989. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-80ET34046. Order Number DE91017175. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. , 

The Xe distribution has been measured by X-ray fluorescence 
(XRF) in a total of 3 rim planks, i.e. longitudinal sections near the 
fuel rim, and 5 center planks, which are longitudinal sections con- 
taining the fuel center. The purpose of the rim plank measurements 
is to obtain as high radial resolution as possible with the XRF- 
technique. The XRF-measurements are compared to electron probe 
micro analysis (EPMA) of Xe made on adjacent samples at Wind- 
scale, UK. A discrepancy between Xe concentrations calculated 
from burnup and Xe concentrations measured by XRF and EPMA 
was observed for some of the samples. In general, a comparison 
of XRF and EPMA reveals how much Xe is retained in porosities 
because XRF measures the total Xe concentration in matrix and 
pores, and EPMA measures Xe in matrix and very fine bubbles (< 
0.1 um) only. The comparison with EPMA measurements shows 
that even though a lot of Xe is released from the fuel matrix in the 
outer 200 um of the fuel pellets, a considerable amount of gas is 
retained in the rim porosity. 3 refs., 23 figs., 4 tabs. 


30534 (HBEP-60(3P26)-Rev.) Qualification of fission gas 
release data from Task 3 rods: High Burnup Effects Program: 
Revised. Cunningham, M.E.; Lanning, D.D.; Barner, J.O. Battelle 
Pacific Northwest Lab., Richland, WA (United States). Jan 1990. 
374p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FGO6-80ET34046. Order Number DE91017174. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes the design, operation, and postirradiation 
examination data for the fuel rods irradiated and examined under 
Task 3 of the High Burnup Effects Program (HBEP) managed by 
Battelle, Pacific Northwest Laboratories (BMW). Data and evaiua- 
tions for 37 rods are presented in this report, with an emphasis on 
the fission gas release (FGT) behavior of the rods. The rods in 
Task 3 include four groups 1-m long pressurized water reactor 
(PWR)-type rods that were irradiated in the BR-3 reactor and one 
group of full-length (3.7 m) boiling water reactor (BWR) rods that 
were irradiated in the TVO-1 reactor; all rods were irradiated in 
steady-state mode. The measured FGR ranged from less that 1% 
to greater than 16% over a rod-average burnup range of 25 to 70 
MWd/kgM. 35 refs., 89 figs., 65 tabs. 


30535 (INIS-mf—12909, pp. 8-10) EPRI overview and generic 
aspects of PWR and BWR studies. Lapides, M.E. (Electric Power 
Research Inst., Palo Alto, CA (USA)); Bergeron, C.; Bailey, T.L. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 483p. 
(CONF-8706423—: 8. annual Canadian Nuclear Society confer- 
ence, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The useful operating life of any electrical generating unit is usu- 
ally defined by an economic comparison with available alternatives 
for supply of electricity. Due largely to uncertainty in demand fore- 
casting and a slowdown in technology improvements, few new 
baseload options now look economically attractive when compared 
to refurbishing present capacity. Refurbishing a current nuclear unit 
appears particularly desirable because of favorable fuel costs. 
These observations have lead to U.S. interest in NUPLEX—nuclear 
plant life expansion-for its LWR capacity. Because NUPLEX im- 
plies operating a unit beyond its original license term, a number of 
policy and licensing issues are involved in addition to technical and 
economic ones. The latter set, perhaps more accurately character- 
ized as defining a life cycle management plan for a generating unit, 
are now being developed. 
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30536 (INIS-mf-12909, pp. 327-329) Aerosol behavior 
research implications of Chernobyl. Kress, T.S. (Oak Ridge Na- 
tional Lab., TN (USA)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual confer- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The mechanistic determination of the transport of fission 
products associated with LWR severe accident analyses largely in- 
volves application of aerosol behavior technology. Of course, then, 
the Chernobyl accident should be assessed to determine if there 
are any possible implications regarding the status or the technol- 
ogy and the safety research needs with respect to aerosols. This 
paper presents a brief overview of the status of aerosol behavior 
modeling in LWR safety and gives an opinion on the research 
needs. By comparing the aerosol behavior aspects of the Cher- 
nobyl accident, a judgment is made that the accident does not 
change this perception of the status of the technology or of the re- 
search needs but does suggest some areas indirectly associated 
with aerosols where additional research could be beneficial. 


30537 (ORNL‘4r-91/21) Contamination of the steam of boil- 
ing water reactors because of impurities in the water 
dissolving in it. Styrikovich, M.A.; Martynova, O.1. Oak Ridge Na- 
tional Lab., TN (United States). 1991. 12p. Translation source 
information not available. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91018442. Source: OSTI; NTIS; INIS; GPO Dep. 

Raising the parameters at single-circuit nuclear power plants 
leads to the more intensive passage of various impurities from the 
water into the steam because of their solubility. Solubility with re- 
gard to the contamination of steam by salts must be taken into 
account at steam pressures above 140 atm [absolute], and with 
regard to contamination by products of corrosion of structural mate- 
rials (oxides of iron, aluminum, cobalt, etc.) beginning with 40-60 
atm. This document discusses this problem area. Experimental 
data on the distribution coefficients of the basic contaminants of 
water are given in this article. 6 refs., 3 figs. 
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Refer also to citation(s) 29857, 30178, 30465, 30466, 30467, 
30469, 30471, 30475, 30476, 30477, 30478, 30491, 30492, 30496, 
30497, 30498, 30501, 30502, 30503, 30505, 30506, 30507, 30508, 
30509, 30510, 30511, 30512, 30513, 30514, 30515, 30517, 30519, 
30520, 30521, 30523, 30524, 30526, 30527, 30530, 30531, 30533, 
30534, 30535, 30536, 30640, 30720, 30725, 30726, 30741, 30742, 
30758, 30769, 30775, 30784, 30787, 30794, 30800, 30813, 30815, 
30882, 30883, 30884, 30887, 30918, 30922, 30923, 30926, 30929, 
30932, 30933, 30934, 30935, 30942, 30943, 30947, 30950, 30951, 
30952, 30954, 30955, 30956, 30962, 30984, 30986, 30993, 30994, 
30996, 30998, 31029, 31030, 31031, 31034, 31035, 31037, 31038, 
31039, 31041, 31043, 31044, 31045, 31046, 31048, 31049, 31050, 
31052, 31053, 31054, 31055, 31056, 31057, 31059, 31060, 31064, 
31400, 31904, 31945, 31955 


30538 (AECL-9923, pp. 314-316) Short presentation of 
PHEBUS-FP. Hueber, C. (CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Inst. de 
Protection et de Surete Nucleaire). Organization for Economic Co- 
Operation and Development (OECD), 75 - Paris (France); Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment; Ontario Hydro, Toronto, ON (Canada). 
Mar 1989. (CONF-8806137—: 2. Committee on the safety of nu- 
clear installations (CSNI) workshop on iodine chemistry in reactor 
safety, Toronto (Canada), 2-3 Jun 1988; CSNI-149.). In Proceed- 
ings of the second CSNI workshop on iodine chemistry in reactor 
safety. 331p. Order Number DE91642219. Source: OSTI; NTIS 
(US Sales Only); INIS. 

PHEBUS F.P. is a global experiment intended to give the best 
possible representation of the behaviour of fission products during 
PWR severe accident. The main objectives of the programme are: 
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validation of code systems; and improvement of severe accident 
knowledge (i.e. help the management of such accidents). 


30539 (CONF-880839-Ses.5, pp. 35-44) Characterization of 
a pressurized water reactor spent fuel hardware. Luksic, A.T. 
(Pacific Northwest Lab., Richland, WA (USA)). EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Dec 1988. From 10. annual 
Department of Energy (DOE) low-level waste management confer- 
ence; Denver, CO (United States); 30 Aug - 1 sep 1988. In 
Proceedings of the tenth annual DOE low-level waste management 
conference. Session 5: Waste characterization and quality assur- 
ance. 50p. Order Number DE89005583. Source: OSTI. 

Understanding the nature of a waste stream is critical to design- 
ing a system to properly handle, package, store, and dispose of 
the waste. Currently, many utilities are considering consolidating 
their spent fuel. This process removes the fuel pins from an intact 
fuel assembly and leaves ~30 kg of hardware per assembly to dis- 
pose. This paper presents the results of work done to characterize 
a Westinghouse 14 X 14 fuel assembly. Measurements of the ra- 
dionuclide concentrations in samples of irradiated hardware are 
presented. Additionally, measurements of the elemental composi- 
tion of each of the samples is given, in order that a correlation may 
be established between radionuclide generation and parent iso- 
tope. 


30540 (HBEP—04(2B1)) Pre-irradiation characterization of 
BNFL rods: Task 2A: High Burnup Effects Program. Grimoldby, 
R.D. (British Nuclear Fuels pic, Springfields (United Kingdom)); 
Crossley, B. Battelle Pacific Northwest Lab., Richland, WA (United 
States); British Nuclear Fuels pic, Springfields (United Kingdom). 
Apr 1981. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Order Number 
DE91017281. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report was prepared by British Nuclear Fuels Limited. It de- 
scribes the fabrication and pre-irradiation characterization of the 
BR-3 fuel rods that comprise the BNFL portion of Task 2A of the 
High Burnup Effects Program. 


30541 (HBEP—05(2B2)) Irradiation history of BNFL rods— 
Task 2A: High Burnup Effects Program. Winne, C. 
(Belgonucleaire SA, Brussels (Belgium)). Battelle Pacific Northwest 
Lab., Richland, WA (United States); Belgonucleaire SA, Brussels 
(Belgium). Apr 1981. 78p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-80ET34046. Order Number 
DE91017280. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides the detailed rating history of the most 
burnt UK assembly which was irradiated in cores 3A (pos. 73), 3B 
(pos. 87), 4A (pos. 06) and 4B (pos. 03) of the BR 3 reactor. The 
data given in the form of average constant powers for the fuel 
performance codes of UK. The core irradiation histories were sub- 
divided in 62 constant core power time steps. The step lengths 
have been taken small enough to insure that the powers do not 
very more than a few percent around the given mean values. For 
each time step, the mean linear power is given for 12 axial seg- 
ments of the 20 pins contained in the assembly. For each pin, the 
mean burn-up reached at the end of the time step is provided, 
whereas the mean burn-up of each segment is given for the end of 
life conditions of the 4 core irradiations. All these data are fur- 
nished in a set of a tables. 8 figs., 66 tabs. 


30542 (HBEP-09(3P1)) Design, fabrication and pre- 
irradiation characterization of BR-3 rods—Task 3: High 
Burnup Eftects Program. Gerard, J. (Franco-Belge de Fabrication 
de Combustibles, Dessel (Belgium).); Pisoul, M.; Van den Eynde, 
M.; Watson, R.H.; Barner, J.O. Battelle Pacific Northwest Lab., 
Richland, WA (United States); Franco-Belge de Fabrication de 
Combustibles, Dessel (Belgium).; British Nuclear Fuels pic, Spring- 
fields (United Kingdom). Apr 1981. 109p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-80ET34046. 
Order Number DE91017276. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The report contains documents prepared by Franco-Belge de 
fabrication de Combustibles, British Nuclear Fuels Limited, and 
Battelle Pacific Northwest Laboratories for the High Burnup Effects 
Program. it describes design, fabrication, and characterization data 
for the Task 3 rods to be irradiated in BR-3. Documents include 





descriptions of (1) standard and annular pellets (FBFC), (2) niobia- 
doped, large grain size pellets (BNFL), (3) rod fabrication (FBFC), 
and (4) fuel and rod specifications and drawings (BNW). 


30543 (HBEP-14(2K4)) Prebump and postbump NDT and 
power bumping at JRC—Task 2C (Group 1, 20 MWd/kgM 
rods): High Burnup Effects Program. Markgraf, J.F.W. (Commis- 
sion of the European Communities, Petten (Netherlands). Joint 
Research Centre); Perry, D.; Castrec, J.; Teunisse, H. Battelle Pa- 
cific Northwest Lab., Richland, WA (United States); Commission of 
the European Communities, Petten (Netherlands). Joint Research 
Centre. Nov 1981. 152p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-80ET34046. Order Number 
DE91017271. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Within Task 2C of the HBEP project, twelve pre-irradiated PWR 
fuel rods are to be subjected at HFR Petten to power bumping irra- 
diation. The report gives a description of the JRC Petten activities 
and equipment to be used within this project. Furthermore, a sum- 
mary of the results of the first four bumping tests is given. All four 
bumping tests were performed as scheduled. No fuel rod failures 
were detected. 3 refs., 17 figs., 7 tabs. 


30544 (HBEP-15(2K5)-Rev.) Prebump and postbump NDT 
and power bumping at JRC—Task 2C (Group 1, 30 MWd/kgM 
rods): High Burnup Effects Program: Revised. Markgraf, J.F.W. 
(Commission of the European Communities, Petten (Netherlands). 
Joint Research Centre); Perry, D.; Castrec, J.; Teunisse, H. Bat- 
telle Pacific Northwest Lab., Richland, WA (United States); 
Commission of the European Communities, Petten (Netherlands). 
Joint Research Centre. Nov 1981. 131p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-80ET34046. 
Order Number DE91017270. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Within Task 2C of the HBEP project, twelve pre-irradiated PWR 
fuel rods are to be subjected at HFR Petten to power bumping irra- 
diation. The report gives a summary of the results of the second 
series of four bumping tests with pre-irradiated fuel rods of about 
35 MWd/kg(U) pre-irradiation burn-up. All four bumping tests were 
preformed as scheduled. No fuel rod failures were detected. 2 
refs., 1 fig., 6 tabs. 


30545 (HBEP-20(2K10)) Irradiation histories and NDT ex- 
amination (Karistein) of KWU/CE rods—Task 2B (Group 2) and 
Task 2C (Group 2): High Burnup Effects Program. Lorz, E. 
(Kraftwerk Union AG, Erlangen (Germany)). Battelle Pacific North- 
west Lab., Richland, WA (United States); Kraftwerk Union AG, 
Erlangen (Germany). May 1982. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-80ET34046. 
Order Number DE91017265. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A total of 21 PWR fuel rodlets have been supplied by KWU/CE 
for the BNWL High Burnup Effects Program in the years 1980 to 
1982. The last group of rodiets supplied in 1982 consists of 2 
rodiets (group D 30) and 5 rodlets (group B 40). These rodiets 
were assembled to segmented rods of standard length and pre- 
irradiated in the nuclear power plant Obrigheim during three or four 
operational cycles respectively. After removal from the fuel assem- 
bly the segmented rods were taken to the hot cells at Karistein for 
disassembly and interim inspection. This report presents the de- 
tailed pre-irradiation history of the rodlets as well as the results of 
the interim inspection at Karlstein. 2 refs., 14 figs., 5 tabs. 


30546 (HBEP-26(2K15)) Prebump and postbump NDT and 
power bumping at JRC—Task 2C (Group 2): High Burnup Ef- 
fects Program. Markgraf, J.F.W. (Commission of the European 
Communities, Petten (Netherlands). Joint Research Centre); Perry, 
D.; Korko, A.; Fischer, B.; deHaan, F. Battelle Pacific Northwest 
Lab., Richland, WA (United States); Commission of the European 
Communities, Petten (Netherlands). Joint Research Centre. Nov 
1982. 137p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Order Number 
DE91017259. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Within Task 2C of the HBEP project, twelve pre-irradiated PWR 
fuel rods are to be subjected at HFR Petten to power bumping irra- 
diation. The report gives a summary of the results of the third 
series of four bumping tests with pre-irradiated fuel rods of about 
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45 MWd/kg(U) pre-irradiation burn-up. All four bumping tests were 
performed as scheduled. No fuel rod failures were detected. 3 
refs., 1 fig., 6 tabs. 


30547 (HBEP-—27(2B5/3P5)) Fluence calculations for as- 
sembly 373 (Task 2A) and radial power generation calculations 
for BSH type rods (Task 3): High Burnup Effects Program. 
Evrad, G. (Belgonucleaire SA, Brussels (Belgium)); Doucet, M. 
Battelle Pacific Northwest Lab., Richland, WA (United States); Bel- 
gonucleaire SA, Brussels (Belgium). Nov 1982. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. Order Number DE91017258. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document provides the fluence data (E > 1 MeV) of the fuel 
assembly 373 which was irradiated in the cores 3A (cell 73), 3B 
(cell 87), 4A (cell 06) and 4B (cell 03) of the BR 3 reactor (see Fig. 
1). The fluence data are given for each fuel rod of the assembly at 
the end of each irradiation cycle. The fluence is provided for a neu- 
tron energy greater than 1 MeV. The axial distribution of the 
fluence is also given considering 10 axial nodes of 10 cm long. A 
short description of the basis and methodology used for the calcu- 
lations is also provided. Addendum 1 provides, the radial power 
generation calculations in the BSH rod. 2 refs., 9 figs., 10 tabs. 


30548 (HBEP—28(2K16)) Prebump and postbump NDT ex- 
aminations and fission gas measurements at ECN—Task 2C 
(Group 2): High Burnup Effects Program. Verheugen, J.H.N. 
(Netherlands Energy Research Foundation, Petten (Netherliands)); 
Dassel, G.; DeHann, K.W.; Kout, A. Battelle Pacific Northwest 
Lab., Richland, WA (United States); Netherlands Energy Research 
Foundation, Petten (Netherlands). Apr 1983. 77p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. Contract B-87863-C-E. Order Number DE91017257. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Battelle, Pacific Northwest Laboratory is performing the High 
Burnup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. As part of Task 2C of the program twelve 
irradiated fuel pins, provided by Kraftwerk Union/Combustion Engi- 
neering have undergone power bumping irradiations in the High 
Flux Reactor, HFR, at Petten. Before the bumping experiments 
these twelve fuel pins have been irradiated in the nuclear power 
plant Obrigheim (Kernkraftwerk Obrigheim, KWO). The fuel pins 
are divided in three series of four fuel pins each with increasing 
burnup. Pre- and post-bumping examination of the fuel pins have 
been performed by the Netherlands Energy Research Foundation, 
ECN. These examinations included visual inspection, dimensional 
measurements, gamma spectrometry, fission gas release and cer- 
amography of the fuel. This report covers the results of the visual 
inspection, dimensional measurements and fission gas release 
measurements of the third series of four fuel pins, the Group 2 fuel 
pins, carried out in the hot-cells of ECN. 4 refs., 36 figs., 12 tabs. 


30549 (HBEP-31(3P6)) BR-3 cycle 4C irradiation datae— 
Task 3: High Burnup Effects Program. Evrard, G. 
(Belgonucleaire SA, Brussels (Belgium)); Charlier, A.; Doucet, M. 
Battelle Pacific Northwest Lab., Richland, WA (United States); Cen- 
tre d'Etude de l’Energie Nucleaire, Mol (Belgium). Studiecentrum 
voor Kernenergie; Belgonucleaire SA, Brussels (Belgium). Dec 
1983. 94p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Order Number 
DE91017254. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report includes the following information for the end-of-cycle 
status (8641 EFPH): average rod power (LHGR) for 100% Nominal 
Power; rod axial power form factor; average rod burnup; peak pel- 
let burnup; and isotopical fission fraction. Also provided are: 
fuel-pins names and locations; the correspondence between sym- 
bolic and physical mark giving the orientation of the HBEP 
assemblies in the BR3/4C core; the orientation of the HBEP as- 
semblies in the BR3/4C core; average LHGR at EOC; axial power 
form factor at EOC; average EOC rod burnup; and EOC peak pel- 
let burnup. The isotopical fission fractions for the various HBEP 
rods are also given. Addendums to the report provide fluence data 
and axial power mobile data. 15 figs., 65 tabs. 
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30550 (HBEP-35(2K20)) Special ex. sination results from 
ECN—Task 2C: High Burnup Effects Program. Verheugen, 
J.H.N. (Netherlands Energy Research Foundation, Petten (Nether- 
lands)); Schoots, T. Battelle Pacific Northwest Lab., Richland, WA 
(United States); Netherlands Energy Research Foundation, Petten 
(Netherlands). Mar 1984. 95p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-80ET34046. Contract B- 
87863-C-L. Order Number DE91017199. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Battelle, Pacific Northwest Laboratory is performing the High 
Burnup Effects Program (HBEP) to provide well-characterized data 
from LWR fuel rods irradiated to high burnup with emphasis on fis- 
sion gas release. As part of Task 2C of the program twelve 
irradiated fuel pins, provided by Kraftwerk Union/Combustion Engi- 
neering have undergone power bumping irradiations in the High 
Flux Reactor, HFR, at Petten. Before the bumping experiment 
these twelve fuel pins have been irradiated in the nuclear power 
plant Obrigheim (Kernkraftwerk Obrigheim, KWO). The fuel pins 
are divided in three series of four fuel pins each with increasing 
burnup. Pre-and post-bumping examinations of the fuel pins have 
been performed by the Netherlands Energy Research Foundation, 
ECN. These examinations include visual inspection, dimensional 
measurements, gamma spectroscopy, fission gas release mea- 
surements, ceramography of the fuel and examination with the 
scanning electron microscopy, SEM. In this report the results of the 
special examinations with the SEM of samples of the fuel pins D- 
200, D-207 and D-226 are reported. 63 figs., 5 tabs. 


30551 (HBEP-37(3P7)) Postirradiation examination of four 
fuel rods irradiated one cycle in BR-3—Task 3: High Burnup 
Effects Program. Garlick, A. (UKAEA Windscale Nuclear Power 
Development Labs. (United Kingdom)); Goldsmith, L.A.; Kennedy, 
P.D.; Mellor, P.; Walters, C.L.; Taylor, C.; Sumerling, R.; Thomp- 
son, J.F.W.; Pearce, J.H. Battelle Pacific Northwest Lab., Richland, 
WA (United States); UKAEA Windscale Nuclear Power Develop- 
ment Labs. (United Kingdom). May 1986. 146p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. Order Number DE91017197. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document contains four reports prepared by the United 
Kingdom Atomic Energy Authority-Windscale Nuclear Laboratories 
for the High Burnup Effects Program. They include the results from 
the nondestructive, destructive, and special examinations of four 
fuel rods from Task 3 that were irradiated for one cycle (Cycle 4C) 
in the BR-3 reactor. 7 refs., 36 figs., 22 tabs. 


30552 (HBEP-43(3P10)) Irradiation data for BN and FGA/ 
CEA rods, BR-3 cycles 4B, 4C, and 4D1—Task 3: High Burnup 
Eftects Program. Charlier, A. (Belgonucleaire SA, Brussels (Bel- 
gium)); Maldaque, T. Battelle Pacific Northwest Lab., Richland, WA 
(United States); Belgonucleaire SA, Brussels (Belgium). Jul 1986. 
141p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FGO6-80ET34046. Order Number DE91017191. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document contains three reports prepared by Belgonucie- 
aire for Task 3 of the High Burnup Effects Program. The reports 
describe the irradiation data for the six BN and three FGA/CEA 
rods during cycles 4B, 4C, and 4D1 in the BR-3. 24 figs., 88 tabs. 


30553 (HBEP-44(3P11)) BR-3 cycle 4D1_ irradiation 
date—Task 3: High Burnup Effects Program. Maldague, T. (Bel- 
gonucleaire SA, Brussels (Belgium)). Battelle Pacific Northwest 
Lab., Richland, WA (United States); Centre d'Etude de l’Energie 
Nucleaire, Mol (Belgium). Studiecentrum voor Kernenergie; Belgo- 
nucleaire SA, Brussels (Belgium). Aug 1986. 135p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. Order Number DE91017190. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This irradiation report of the HBEP rods includes the following in- 
formation for the end-of-cycie of BR3/4D1 (8008 EFPH): rod 
identification and their location, core irradiation data, short descrip- 
tion of the calculation methodology, average rod power (LHGR) for 
100 % nominal power and axial power form factor at EOC, aver- 
age and peak pellet burnup in each rod at EOC, U and Pu fission 
fractions at EOC, evolution of the linear heat generation-rate at 12 
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axial nodes, and axial distribution of fast fluence at EOC. 7 figs., 
122 tabs. 


30554 (HBEP—45(3P12)) Fabrication and _ preirradiation 
characterization of FRAGEMA/CEA BR-3 rods—Task 3: High 
Burnup Effects Program. Baron. D. (Fragema, 69 - Lyon 
(France)). Battelle Pacific Northwest Lab., Richland, WA (United 
States); Fragema, 69 - Lyon (France). Aug 1986. 41p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
80ET34046. Order Number DE91017189. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report documents the fabrication and the characterization of 
the FRAGEMA-CEA-fuel rods supplied to the HBEP Programme. 
These fuel rods were initially designed and characterized for a 
parametric CEA/FRAGEMA irradiation programme in the BR3 reac- 
tor of CEN/SCK at MOL (Belgium). These rods differ from the 
FRAGEMA 17 x 17 standard design as follows: fuel rod length 
and rod free volume (for compatibility to the BR3 fuel assemblies), 
plenum length, initial Us35 enrichment, annular pellets with open 
porosity (CEA manufacturing route), and the top and bottom end 
plugs (BR3 design). 6 figs., 11 tabs. 


30555 (HBEP-46(3P13)) Fabrication and _preirradiation 
characterization of BN BR-3 rods—Task 3: High Burnup 
Eftects Program. Blanpain, P. (Belgonucleaire SA, Brussels (Bel- 
gium)). Battelle Pacific Northwest Lab., Richland, WA (United 
States); Belgonucleaire SA, Brussels (Belgium); Centre d’Etude de 
Energie Nucleaire, Mol (Belgium). Studiecentrum voor Kernen- 
ergie. Mar 1987. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-80ET34046. Order Number 
DE91017188. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report presents information concerning the fabrication proce- 
dure and the required preirradiation characterization data of the six 
BELGONUCLEAIRE uranium dioxide fuel rods chosen for the High 
Burnup Effects Program. These fuel rods were initially designed by 
BELGONUCLEAIRE for irradiation in the BR3 reactor. Fuel pellets 
and rods were fabricated by Franco-Belge de Fabrication de Com- 
bustible (FBFC) at Dessel (Belgium). Assembly loadings were 
carried out by BELGONUCLEAIRE in their manufacturing plant at 
Dessel. Type, identification and main irradiation data of fuel rods 
supplied by BELGONUCLEAIRE are listed, and the general design 
characterization data are given. The quality control and characteri- 
zation scheme are described. The specific parameter and property 
measurements performed on the particular items from fuel powder 
structural materials till final assembly loading are given. This was 
done by the fuel rod manufacturer FBFC and before the assemblies 
loading by BELGONUCLEAIRE, according the technical specifica- 
tions of UO. fuel rod fabrication for BR3 core 4. 10 figs., 11 tabs. 


30556 (HBEP—47(3P14)) Fabrication, preirradiation charac- 
terization, and irradiation history for Westinghouse BR-3 
rods—Task 3: High Burnup Effects Program. Bly, C.A. (West- 
inghouse Electric Corp., Pittsburgh, PA (United States)); Pisano, 
N.A. Battelle Pacific Northwest Lab., Richland, WA (United States); 
Westinghouse Electric Corp., Pittsburgh, PA (United States). Jun 
1987. 78p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-80ET34046. Order Number 
DE91017187. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report documents the fabrication and characterization for 3 
Westinghouse-design fuel rods supplied to the High Burnup Effects 
Program, Task 3. Fuel rods being supplied to the High Burnup Ef- 
fects Program were initially designed and characterized for a 
Westinghouse ramp program. The rods were specifically intended 
for preirradiation in the BR-3 reactor and subsequent ramp testing 
in a reactor test loop. The 17 x 17 fuel rod diameter Core 4A Br-3 
fuel assembly configuration was designed for removal of all 28 fuel 
rods and reconstitution of the assembly for subsequent irradiation 
cycles. The fuel was also characterized during fabrication to pro- 
vide a well-defined base point for subsequent evaluation of power 
ramp performance. The initial Westinghouse ramp program was 
begun in 1974; fuel rods were fabricated in 1975 and loaded into 
assemblies in 1976. Irradiations began in mid-July 1976. The rods 
are essentially the Westinghouse 17 x 17 design; the exceptions 
are as given. Other design information relative to the rods supplied 
is listed in Table 1-1. Specific rod identities and the estimated EOL 
heat flux and burnup are listed in Table 1-2. The clad material is 





Westinghouse 17 x 17 design, cold-worked and stress-relief an- 
nealed Zircaloy-4 tubing fabricated by the Specialty Metals Division 
(SMD) of Westinghouse Electric Corporation. 30 figs., 24 tabs. 


30557 (IAE-4977-5) Kinetic model for thermal conduction 
of gas mixture inside fuel can of the WWER type reactors. 
Lemekhov, S.E. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 
16p. (in Russian). Order Number DE91645952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The description of the kinetic model for thermal conduction of 
pure gases and their multicomponent mixtures typical for fuel ele- 
ments of WWER, RBMK and AST-type nuclear power plants is 
presented. The basis for the model is accounting the most signifi- 
cant radiation-dynamic and kinetic effects. The results of model 
simulations are presented which were carried out by means of the 
FORTRAN subprogramme realized in the PIN full-scale computer 
code. The comparison of calculated and experimental data con- 
firms a good qualitative and quantitative adequacy of the presented 
model for the physics of the process of thermal conduction of gas 
mixtures in the fuel element gap under irradiation. 15 refs.; 3 refs.; 
3 tabs. 


30558 (INIS-mf—12884, pp. 127-135) Reliability methods of 
nuclear power plant safety analysis. Kovacs, Z.; Sopira, V.; Vi- 
tazkova, J. Vyzkumny Ustav Palivoenergetickeho Komplexu, 
Prague (Czechoslovakia). 1990. 167p. Translation available from 
Nuclear Information Center, 156 16 Prague 5-Zbrasiav, Czechoslo- 
vakia, at US$ 10 per typewritten page. (In Slovak). In Collection of 
the Institute’s papers, 1989. Order Number DE91003133. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English transiation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The application of reliability methods in the quantification of the 
frequency of occurrence of accident chains is described. This is a 
part of a study concerned with the reliability analysis of the safety 
of unit 1 of the Dukovany nuclear power plant. Methods of event 
trees and failure trees are used, employing the TREE MASTER 
computer code. By way of example, the system of hydroaccumula- 
tors serving the emergency aftercooling of the reactor in a LOCA is 
described in detail. An example of reliability analysis of the human 
factor is also briefly outlined. (Z.M.). 6 figs., 3 tabs., 4 refs. 


30559 (INIS-mf—12887, pp. 18-25) Experience with design- 
ing the cable system of nuclear power plants. Chodera, J. 
(Energoprojekt, Prague (Czechoslovakia)). Vyskumny Ustav 
Energeticky, Bratislava (Czechoslovakia); Vyskumny Ustav 
Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). Dec 
1990. 137p. (in Czech). (CONF-9010376—: National conference on 
fire safety of nuclear power plants, Pribyslav (Czechoslovakia), 9- 
11 Oct 1990). In National conference "Fire safety of nuclear power 
plants”: Conference proceedings. Order Number DE91639164. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Principles of the cable system design at the Temelin nuclear 
power plant are described in detail. With respect to requirements 
placed on the electric supply reliability, electric drives and other 
consumers at the nuclear power plant are divided into three cate- 
gories, and the requirements put on the cable system are defined 
with respect to the internal load scheme and to the consumer cate- 
gorization. The general cable system design principles apply to all 
objects of the power plant, whereas special design principles hold 
for selected objects including the control room, switching station, 
turbine hall, diesel generator stations, auxiliary operation building, 
cooling water pumping station, cable channels, and bridges con- 
necting the above objects. (Z.M.). 


30560 (INIS-mf—12887, pp. 35-42) Fire protection of Duko- 
vany nuclear power plant and Its upgrading. Capek, J. (Jaderna 
Elektrarna, Dukovany (Czechoslovakia)). Vyskumny Ustav 
Energeticky, Bratislava (Czechoslovakia); Vyskumny Ustav 
Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). Dec 
1990. 137p. (In Czech). (CONF-9010376—: National conference on 
fire safety of nuclear power plants, Pribyslav (Czechoslovakia), 9 
11 Oct 1990). in National conference "Fire safety of nuclear power 
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plants”: Conference proceedings. Order Number DE91639164. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experience in fire protection at the Dukovany nuclear power 
plant is summarized. Among shortcomings that have been elimi- 
nated are the cumulation of standby system cable routes 
(operation-ensuring) in one fire section and unsatisfactory parame- 
ters of the stationary fire extinguishing equipment for cable vaults, 
as well as some administrative provisions. A programme has been 
adopted for improving fire safety, including the installation of auto- 
mated fire extinguishers for the oil systems of turbogenerators and 
main circulation pumps, automated warning about situations haz- 
ardous from the fire protection point of view, and other provisions 
in the fields of personnel protection and of technical protection of 
the cable distribution system, fire protection doors and the steel 
structure of turbine hall roofs. (Z.M.). 


30561 (INIS-mf-—12887, pp. 43-47) Project design and imple- 
mentation of cable systems at Mochovce nuclear power 
plants. Bagin, L. (Slovensky Energeticky Podnik, Mochovce 
(Czechoslovakia). Atomove Elektrarne Mochovce). Vyskumny Us- 
tav Energeticky, Bratislava (Czechoslovakia); Vyskumny Ustav 
Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). Dec 
1990. 137p. (In Slovak). (CONF-9010376-: National conference on 
fire safety of nuclear power plants, Pribyslav (Czechoslovakia), 9- 
11 Oct 1990). In Nationa/ conference "Fire safety of nuclear power 
plants”: Conference proceedings. Order Number DE91639164. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A permanent fire stress of the cable system at the Mochovce nu- 
clear power pliant is associated with the cable insulation, which is 
made of plastics (predominantly PVC-based), flammable in the C1- 
C3 flammability class. Additional random fire stress factors, such 
as oil, also play a role. The most important fire protection provision 
for these rooms consists in their partition into fire sections which 
must resist fire for 90 minutes. A fire section may contain cables 
for a single supply system only. Reliability of the cable systern 
requires reduction of the short-circuit power, installation of non- 
flammable cables and cables preventing the propagation of fire, 
cable installation in a way such that the stress of the fire sections 
should be as uniform as possible and that their fire resistance 
should increase to 3 hours. It is imperative that a highly reliable 
and selective electric fire warning system be available, e.g. an 
MHU 106 equipped with Cerberus software. (Z.M.). 


30562 (INIS-mf-12887, pp. 48-51) Fire protection during 
construction of Mochovce nuclear power plant with WWER- 
440 units. Alfoeldi, L. (Slovensky Energeticky Podnik, Mochovce 
(Czechoslovakia). Atomove Elektrarme Mochovce); Bagin, L. 
Vyskumny Ustav Energeticky, Bratislava (Czechoslovakia); 
Vyskumny Ustav Palivoenergetickeho Komplexu, Bratislava 
(Czechoslovakia). Dec 1990. 137p. (in Slovak). (CONF-9010376—: 
National conference on fire safety of nuclear power plants, 
Pribyslav (Czechoslovakia), 9-11 Oct 1990). In National conference 
"Fire safety of nuclear power plants”: Conference proceedings. 
Order Number DE91639164. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The organization of fire protection during the construction of the 
Mochovce nuclear power plant is briefly outlined. All corporations 
and individuals involved in the construction are engaged in fire 
protection. The administrative principles are included in two docu- 
ments which are binding to the investor as well as to the supplier 
of the building part of technology. Particular attention is paid to the 
installation of cables. It is recommended that at least an electrical 
fire detection system and, preferably, stationary fire extinguishing 
equipment with a facility for the attachment of mobile equipment be 
active at this stage of power plant construction. (Z.M.). 


30563 (INIS-mf-12887, pp. 52-56) Experience with fire 
protection at Jaslovske Bohunice nuclear power plant and up- 
grading of fire safety as against the project. Boleman, M. 
(Slovensky Energeticky Podnik, Jaslovske Bohunice (Czechoslo- 
vakia). Atomove Elektrarne Bohunice). Vyskumny Ustav 
Energeticky, Bratislava (Czechoslovakia); Vyskumny Ustav 
Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). Dec 
1990. 137p. (In Slovak). (CONF-9010376—: National conference on 
fire safety of nuclear power plants, Pribyslav (Czechoslovakia), 9- 
11 Oct 1990). In National conference "Fire safety of nuclear power 
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plants": Conference proceedings. Order Number DE91639164. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The main shortcoming of the fire protection design for the Bohu- 
nice V-1 nuclear power plant was the low number of stationary fire 
extinguishers in rooms that are difficult or impossible to reach with 
mobile fire extinguishers. Moreover, electric consumer supply sys- 
tems are insufficiently separated. Many provisions to increase fire 
safety have been implemented; for instance, cables sprayed with 
the Dexafiamm fireproof mass are used, water jets have been in- 
stalled in the turbine hall for cooling the roof structure in case of 
fire, etc. By June 1992, the present electric fire detecting system 
should be replaced with Cerberus warning instruments; electric 
supply of consumers for reactor aftercooling will be secured 
through alternative cable routes. Stationary fire extinguishing equip- 
ment is also being developed for the cable rooms and distribution 
systems. (Z.M.). 


30564 (INIS-mf-12887, pp. 63-74) Stationary fire extinguish- 
ers. Current state and development. Zavrel, J. (Karosa, Vysoke 
Myto (Czechoslovakia)); Dosedla, J. Vyskumny Ustav Energeticky, 
Bratislava (Czechoslovakia); Vyskumny Ustav Palivoenergetickeho 
Komplexu, Bratislava (Czechoslovakia). Dec 1990. 137p. (in 
Czech). (CONF-9010376—: National conference on fire safety of 
nuclear power plants, Pribyslav (Czechoslovakia), 9-11 Oct 1990). 
In National conference "Fire safety of nuclear power plants”: Con- 
ference proceedings. Order Number DE91639164. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The present state of development of stationary and semi- 
stationary fire extinguishers is summarized. The extinguishers are 
classed as water, foam, gas, powder and steam devices. The 
Karosa corporation in Vysoke Myto (Czechoslovakia) design and 
produce water, foam and gas fire extinguishers. Installations of fire 
extinguishers at Czechoslovak nuclear power plants are briefly de- 
scribed; these include stationary Soviet sprinklers. Stationary water 
fire extinguishing equipment manufactured by Karosa is proposed 
for the Temelin nuclear power plant. As to foam devices, protein 
foams are used in Karosa, and equipment using the LAKO AFFF 
synthetic foams by the American producer 3M is under develop- 
ment. Carbon dioxide-based fire extinguishers are proposed for the 
Temelin, Mochovce and, as supplementary equipment, Dukovany 
nuclear power plants. (Z.M.). 10 refs. 


30565 (INIS-mf—12887, pp. 122-127) Impact of fires on nu- 
clear safety. Skvarka, P. (Vyskumny Ustav Palivoenergetickeho 
Komplexu, Bratislava (Czechoslovakia)); Zmajkovic, |. Vyskumny 
Ustav Energeticky, Bratislava (Czechoslovakia); Vyskumny Ustav 
Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). Dec 
1990. 137p. (In Slovak). (CONF-9010376—: National conference on 
fire safety of nuclear power plants, Pribysiav (Czechoslovakia), 9- 
11 Oct 1990). In Nationa! conference "Fire safety of nuclear power 
plants”: Conference proceedings. Order Number DE91639164. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Factors which are relevant with respect to fire hazard are sum- 
marized based on Revision 1 of IAEA Safety Guide No. 50-SG-D2, 
"Fire Protection in Nuclear Power Plants’, of 1990. They include 
data acquisition, quantification of fire risks, assessment of 
adequacy of fire protection measures, modification of the fire pro- 
tection system proposed. According to the above document, fire 
hazard analysis should define and document those parts of the fire 
protection system that must be present in order to secure safe op- 
eration of the nuclear power plant. (Z.M.). 2 appendices, 4 refs. 


30566 (INIS-mf—12887, pp. 128-137) Modeling the rise and 
propagation of e fire in a nuclear power plant. Kandrac, J. 
(Vyskumny Ustav Palivoenergetickeho Komplexu, Bratislava 
(Czechosiovakia)). Vyskumny Ustav Energeticky, Bratislava 
(Czechoslovakia); Vyskumny Ustav Palivoenergetickeho Komplexu, 
Bratislava (Czechoslovakia). Dec 1990. 137p. (In Slovak). (CONF- 
9010376-: National conference on fire safety of nuclear power 
plants, Pribysiav (Czechoslovakia), 9-11 Oct 1990). In National 
conference "Fire safety of nuclear power plants”: Conference pro- 
ceedings. Order Number DE91639164. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Models used worldwide to simulate fire propagation in nuclear 
power plants are briefly characterized. They include experiments 
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on models of the various parts of the power plant and its equip- 
ment, and mathematico-physical modeling employing deterministic 
and probabilistic models. Systematic work in the field of fire model- 
ing is so far unfeasible in Czechoslovakia. Input parameters for the 
modeling must be taken over from abroad, no experimental work- 
place or funding is available. Therefore, only partial work has been 
done, including, e.g., fire safety analysis for the reconstruction of 
the Bohunice V-1 nuclear power plant. (Z.M.). 4 figs., 5 refs. 


30567 (INIS-mf—12904, pp. 358-364) Visual inspection of 
inner surfaces of nuclear power pliant primary circuit compo- 
nents as practised by the CEZ corporation. Duba, Z. (Ceske 
Energeticke Zavody, Prague (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. Oct 1990. 399p. (In Czech). (CONF-9010392-: 2. inter- 
national conference on nondestructive testing ‘90, Ostrava 
(Czechoslovakia), 9-11 Oct 1990). In Nondestructive testing ’90. 
Order Number DE91641273. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The differences are discussed between the draft Czechoslovak 
regulations for the visual inspection of primary circuit components 
at nuclear power plants and the corresponding DIN standard. In 
both documents, visual inspections are classed into direct and indi- 
rect ones. The Czechoslovak regulations divide the inspections 
additionally into three types with respect to the state of the surface, 
type of component and location of the latter. As to the sensitivity of 
the visual inspection method, the Czechoslovak draft regulations 
define the sensitivity as determined by the resolving power for a 
given angle of viewing and illumination: seeing a black line 0.8 mm 
broad on an 18% neutral grey card located on the surface in- 
spected or in conditions approaching those of the site inspected. In 
contrast to the Czechoslovak draft document, the DIN standard 
lays down technical requirements on periscopes, endoscopes, 
cameras, manipulators, etc. (Z.M.). 


30568 (INIS-mf—12906, pp. 17-23) Systems for the detection 
of leaks from pressurized nuclear reactor coolant circults. 
Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1991. 23p. Translation available from Nuclear In- 
formation Center, 156 16 Prague 5-Zbraslav, Czechoslovakia, at 
US$ 10 per typewritten page. (In Czech). In Procedure for setting 
up the "leak before break” document. Systems for the detection of 
leaks from pressurized nuclear reactor coolant circuits. Order 
Number DE91003134. Source: OST1!; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

The basic requirements put on methods acceptable for identify- 
ing primary coolant leak sites are laid down. Identified leaks are 
leaks into closed systems through pump or fitting packings or leaks 
into air in the containment from sources that it is possible to pre- 
cisely establish. Other leaks are unidentified ones. Detection 
methods for establishing and monitoring changes include the de- 
tection of radioactivity of airborne particles, radioactivity of gases in 
air, air humidity, pressure and temperature in the containment, and 
the flow of condensate from air condensers. The methods are 
described in detail, and requirements placed on the detection sys- 
tems are given. (M.D.). 


30569 


(INIS-mf—12906, pp. 1-16) Procedure for setting up 
the "leak before break” document. Ceskoslovenska Komise pro 
Atomovou Energii, Prague (Czechoslovakia). 1991. 23p. Transla- 
tion available from Nuclear Information Center, 156 16 Prague 
5-Zbraslav, Czechoslovakia, at US$ 10 per typewritten page. (In 
Czech). In Procedure for setting up the "leak before break” docu- 
ment. Systems for the detection of leaks from pressurized nuclear 


reactor coolant circuits. Order Number DE91003134. Source: 
OSTI; NTIS (US Sales Only); INIS. . 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

This procedure serves to determine the basic requirements of 
the Czechoslovak Atomic Energy Commission put on the evalua- 
tion of the dynamic impacts of complete breakdown of the PWR 
primary coolant piping. The method makes it possible to give 





evidence of the extremely low probability of such an accident, re- 
duction in the irradiation of personnel, as well as reduced building 
and maintenance costs. The Commission will apply this procedure 
to the evaluation, and if evidence is gained that leaks will appear 
prior to the piping breakdown, the body may approve changes in 
nuclear safety provisions. The objects of evaluation include water 
shocks, flow damage, erosion, corrosion, fatigue and external im- 
pacts. The requirements placed on the containment, stand-by 
coolant circuit and resistance of the electric and mechanical equip- 
ment are thereby not affected. (M.D.). 


30570 (INIS-mf-12967, pp. 7-14) Information and compute- 
tion systems at the V-1 and V-2 nuclear power plants (current 
state and requirements). Cocher, L. (Atomova Elektraren Bohu- 
nice, Jaslovske Bohunice (Czechoslovakia)). Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Czechoslovakia). 1990. 175p. (in 
Slovak). (CONF-9010419—: Conference on application of comput- 
ers in nuclear power plants, Piestany (Czechoslovakia), 15-18 Oct 
1990). In Collection of papers presented at conference on applica- 
tion of computers in nuclear power plants. Order Number 
DE92601400. Source: OSTI; NTIS (US Sales Only); INIS. 

Each reactor unit of the V-1 nuclear power pliant in Jaslovske 
Bohunice is equipped with a Soviet IV 500 MA computer system, 
which can process about 1200 analog-type technological parame- 
ters at a sampling period of 8 seconds. In addition, a 
Czechoslovak RPP-16S computer system is installed at each unit. 
The most important tasks for the future consist in the implementa- 
tion of the processing of two-value signals and in the upgrading of 
the technological computers of the reactor units to the level of an 
automated control system. The monitoring and storage of important 
operation parameters at the V-2 nuclear power plant are accom- 
plished by means of the URAN system, which is concerned with 
information from the technological equipment, and the KVRK in- 
trareactor control system, which monitors the state of the reactor. 
The principal task for the future is to reduce the failure rate of the 
two systems and thereby, losses in the electricity generation which 
have been estimated to 1300 and 300 MWh in 1988 and 1989, re- 
spectively. (Z.M.). 


30571 (INIS-mf-12967, pp. 15-22) Automation of project de- 
signing and Its application in the designing of nuclear power 
plants. Smejkal (Skoda, Prague (Czechoslovakia). Vystavba Elek- 
traren); Pisl; Kapsa; Kouba, M.; Cechura. Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Czechoslovakia). 1990. 175p. (in 
Czech). (CONF-9010419—: Conference on application of comput- 
ers in nuclear power plants, Piestany (Czechoslovakia), 15-18 Oct 
1990). In Collection of papers presented at conference on applica- 
tion of computers in nuclear power piants. Order Number 
DE92601400. Source: OSTI; NTIS (US Sales Only); INIS. 
Applications of computers in the designing of Czechoslovak nu- 
clear power plants are briefly described. Algorithms of discrete 
control systems for the Mochovce nuclear power piant are drawn 
by using the LOGAL code system. The first automated diagnostic 
system which will serve monitoring of the technological equipment 
of the secondary coolant circuit and of its efficiency, will be oper- 
ated at the Temelin nuclear power plant. The objects to be 
monitored include the turbine, generator, feedwater pumps, 
separator-reheater, turbogenerator condensers, low-pressure and 
high-pressure heaters, feedwater tank and steam piping. (Z.M.). 


30572 (INIS-mf—12967, pp. 23-32) Non-operational measur- 
ing system NEMES for the Temelin nuclear power plant. 
Kadlec, P. (Skoda, Prague (Czechoslovakia). Vystavba Elektraren). 
Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia). 
1990. 175p. (In Czech). (CONF-9010419—: Conference on applica- 
tion of computers in nuclear power plants, Piestany 
(Czechoslovakia), 15-18 Oct 1990). In Collection of papers pre- 
sented at conference on application of computers in nuclear power 
plants. Order Number DE92601400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The implementation of the prescribed tests during the physical 
and power start-up of the reactor units, the measurements within 
the guarantee, development measurements and measurements 
during repeated start-up at the Temelin nuclear power plant will be 
provided by the NEMES measuring system. Technically, this sys- 
tem is of a two level design; the one level assures data acquisition 
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from sensors and their conversion to the digital form and prepro- 
cessing, whereas the other level provides all communications 
between the system nodes, control of the system, and acquisition 
and storage of the data measured as well as their distribution to 
workplaces designed for the processing and evaluation of the 
tests. The individual components of the system are described in 
detail from both the hardware and software aspects. (Z.M.). 


30573 (INIS-mf—12967, pp. 38-46) Application of local com- 
puter networks to nuclear power plant problems at the level of 
automated control of the production process. Gese, A. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia)). 
Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia). 
1990. 175p. (in Slovak). (CONF-9010419—: Conference on applica- 
tion of computers in nuclear power plants, Piestany 
(Czechoslovakia), 15-18 Oct 1990). In Collection of papers pre- 
sented at conference on application of computers in nuclear power 
plants. Order Number DE92601400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The requirements placed on the hardware and software for the 
automated system of production control at a nuclear power pliant 
are summarized. In the design of the Temelin nuclear power piant, 
this system is local network-based, with two-way communication 
between the local stations. The control functions are distributed 
among 6 local stations, viz. the file server, interactive terminal, in- 
formation terminal, data storage terminal, calculation terminal and 
communication terminal. A brief characterization is given of the 
necessary software, including both the system software and the 
basic and applications user software. (Z.M.). 


30574 (INIS-mf—-12967, pp. 56-61) Upgrading of automated 
evaluation of technical and economic indices of nuclear power 
plant operation. Zadrazil, J. (Vyskumny Ustav Jadrovych Elek- 
trarni, Trnava (Czechoslovakia)); Cvan, M.; Jakubcek, P.; Barnak, 
M. Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslo- 
vakia). 1990. 175p. (In Slovak). (CONF-9010419—: Conference on 
application of computers in nuclear power plants, Piestany 
(Czechoslovakia), 15-18 Oct 1990). In Collection of papers pre- 
sented at conference on application of computers in nuclear power 
plants. Order Number DE92601400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The automated control systems at nuclear power plants in 
Czechoslovakia (operated or designed to be constructed) are ana- 
lyzed with respect to their efficiency during the evaluation of the 
technical and economic characteristics of the plant operation and 
for checking the effectiveness of production by the power plant 
units. Shortcomings were found in the coverage of the technologi- 
cal equipment by reliable and precise standard measurements and 
in the low main storage capacity of the unit information system. 
Provisions were proposed for eliminating the shortcomings during 
the upgrading of the automated control systems at the operated 
nuclear power plants. For power plants that are only being de- 
signed it is recommended that the experience gained should be 
made use of during the purchase of hardware and, in particular, of 
user software from abroad. (Z.M.). 


30575 (INIS-mf—12967, pp. 62-66) Heat safety of reactor 
core - potential and methods of operational control. Cvan, M. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia)); 
Zadrazil, J. Vyskumny Ustav Jadrovych Elektrami, Trnava 
(Czechoslovakia). 1990. 175p. (In Slovak). (CONF-9010419—: Con- 
ference on application of computers in nuclear power plants, 
Piestany (Czechoslovakia), 15-18 Oct 1990). In Collection of 
papers presented at conference on application of computers in nu- 
clear power plants. Order Number DE92601400. Source: OST]; 
NTIS (US Sales Only); INIS. 

The fulfilment of conditions and limits for normal heat transfer 
from the V-213 type WWER reactor core is checked by the HIN- 
DUKUS system; detailed analysis of the measurement results for 
the subsequent determination of the state of the reactor core with 
respect to its heat safety is carried out by the KARAZ program. 
Further development should be aimed at creating conditions for op- 
erative determination of the absolute values of parameters that 
directly limit the heat safety of the reactor core; in particular, the 
relatively high safety reserves should be eliminated, and benefit 
should be made of experience gained in the technical advance in 
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the theoretical description and computerized modeling of the pro- 
cesses occurring in the reactor core. (Z.M.). 


30576 (INIS-mf-12967, pp. 76-81) Problems of computer 
communication. Uricek, P. (Vyskumny Ustav Jadrovych Elektrarni, 
Trnava (Czechoslovakia)); Kris, M. Vyskumny Ustav Jadrovych 
Elektrarni, Trnava (Czechoslovakia). 1990. 175p. (in Slovak). 
(CONF-9010419-: Conference on application of computers in nu- 
clear power plants, Piestany (Czechoslovakia), 15-18 Oct 1990). In 
Collection of papers presented at conference on application of 
computers in nuclear power piants. Order Number DE92601400. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Problems associated with the linking of computers at Czechoslo- 
vak nuclear power plants into automated control systems are 
discussed. The V.24 (RS 232) synchronous interface is the princi- 
pal means for linking the central JSEP computer to SMEP, ADT 
SM-2 type minicomputers and to IBM-compatible personal comput- 
ers. At the protocol level, the BSC protocol and, lately, the SDLC 
protocol have largely been used. More complicated is the situation 
in the linking of computers to JSEP systems which in their configu- 
ration lack a communication processor with a modem interface. 
The most convenient approach consists in the linking of the com- 
puter to the control unit of the terminals via a KIF interface. (Z.M.). 


30577 (INIS-mf-12967, pp. 82-101) Functions of automated 
production control system at Temelin nuclear power plant. Mi- 
tosinka, J. (Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechoslovakia)); Korec, J. Vyskumny Ustav Jadrovych Elektrarni, 
Trnava (Czechoslovakia). 1990. 175p. (in Slovak). (CONF- 
9010419-: Conference on application of computers in nuclear 
power plants, Piestany (Czechoslovakia), 15-18 Oct 1990). In Co/- 
lection of papers presented at conference on application of 
computers in nuclear power plants. Order Number DE92601400. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The automated control system for the Temelin nuclear power 
plant is being built up based on the principal requirements as 
follows: possibility of modular expansion, compatibility of the equip- 
ment, possibility of operation in the local as well as public network, 
and possibility of employing computer structures with different con- 
figurations. The functions of the contro! system are described in 
detail; these concern the technological process control level, the 
whole-plant production contro! level, the radiological safety field, 
control of the nuclear power plant chemistry, control and evaluation 
of the power plant production, and management of the basic equip- 
ment. (Z.M.). 


30578 (INIS-mf—12967, pp. 102-108) Automated system for 
setting norms to labor at WWER-440 type nuclear power 
plants. Szapu, M. (Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechosiovakia)). Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechoslovakia). 1990. 175p. (In Slovak). (CONF-9010419-: Con- 
ference on application of computers in nuclear power plants, 
Piestany (Czechoslovakia), 15-18 Oct 1990). In Collection of 
papers presented at conference on application of computers in nu- 
clear power plants. Order Number DE92601400. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Setting norms to labor at nuclear power plants was not com- 
menced in Czechoslovakia until the 1980's, and thus, in contrast to 
the practice abroad, labor consumption norms are not applied in 
this country on a broad scale. The aim of the automated labor 
norm setting system is to create and test a system for automated 
setting of labor consumption norms, their filing and evaluation, to 
establish a labor consumption norm data bank, and to develop out- 
age plans and schedules and other user documents. It is believed 
that for WWER-440 type reactors, the establishing of the auto- 
mated labor norm setting system will bring about a profit of 3.17 
SSK (Czechoslovak crowns) per 1 CSK of spent costs. (Z.M.). 


30579 (INIS-mf—12967, pp. 121-136) Computers and the 
simulation of cognitive actions of nuclear power plant opera- 
tors. Gieci, A. (Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechoslovakia)). Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechoslovakia). 1990. 175p. (In Slovak). (CONF-9010419-: Con- 
ference on application of computers in nuclear power plants, 
Piestany (Czechoslovakia), 15-18 Oct 1990). In Collection of 
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papers presented at conference on application of computers in nu- 
clear power plants. Order Number DE92601400. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A special teaching computer program labelled SPVS was set up 
to develop nuclear reactor operators’ cognitive skills. It is based on 
the simulation of mental procedures of highly experienced opera- 
tors. It is possible to input into SPVS protocols and records from 
operational occurrences at actual nuclear power plants, which are 
stored in the URAN information system. This enables relevant op- 
erational situations to be trained by the other shifts of the reactor 
unit control rooms, and increases objectiveness of the analysis and 
of the evaluation of the operators’ activity. (Z.M.). 


30580 (INIS-mf-12967, pp. 167-175) Functional model of 
complex diagnostic subsystem. Murin, V. (Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Czechoslovakia)); Sykora, J. 
Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia). 
1990. 175p. (In Slovak). (CONF-9010419—: Conference on applica- 
tion of computers in nuclear power plants, Piestany 
(Czechoslovakia), 15-18 Oct 1990). In Collection of papers pre- 
sented at conference on application of computers in nuclear power 
plants. Order Number DE92601400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An autonomous subsystem has been developed for permanent 
monitoring of the mechanical state of all the 6 main circulation 
pumps at a reactor unit of a WWER-440 nuclear power plant. The 
subsystem works with 28 accelerometers (four at each pump and 
four so-called mobile ones) and 16 ultrasonic sensors (two at each 
pump and four mobile ones). In addition to the permanent monitor- 
ing of the state of the main circulation pumps, the user software 
also enables operation in the so-called manual mode, where non- 
standard measurements in interaction with the user can be carried 
out. Trial operation at unit 2 of the V-2 nuclear power plant in 
Jaslovske Bohunice gave evidence of functional applicability of the 
subsystem in actual conditions. The cable routes posed a major 
problem which, however, was solved during the reactor outage in 
May and June 1990. (Z.M.). 


30581 


(IWGATWR-4/1) Advanced technologies for water 
cooled reactors 1990. Pt. 1: Summary report of the third meet- 


ing of the International Working Group on Advanced 
Technologies for Water Cooled Reactors held in Vienna, 21-23 
May 1990. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Advanced Technologies for Water 
Cooled Reactors. May 1991. 20p. (CONF-9005374—: 3. meeting of 
the international working group on advanced technologies for water 
cooled reactors, Vienna (Austria), 21-23 May 1990). Order Number 
DE91645953. Source: OSTI; NTIS (US Sales Only); INIS. 

The meeting was attended by 20 participants from 12 countries 
who reviewed and discussed the status and progress of national 
programmes on advanced water-cooled reactors and recom- 
mended to the Scientific Secretary a comprehensive programme 
for 1991/1992 which would support technology development pro- 
grammes in IWGATWR Member States. This summary report 
outlines the activities of IWGATWR since its Second Meeting in 
June 1988 and main results of the Third Meeting. 


30582 (IWGATWR-4/2) Advanced technologies for water 
cooled reactors 1990. Pt. 2: Proceedings of the third meeting 
ot the International Working Group on Advanced Technologies 
for Water Cooled Reactors held in Vienna, 21-23 May 1990. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled 
Reactors. May 1991. 63p. (CONF-9005374-: 3. meeting of the in- 
ternational working group on advanced technologies for water 
cooled reactors, Vienna (Austria), 21-23 May 1990). Order Number 
DE92601428. Source: OSTI; NTIS (US Sales Only); INIS. 

The main purpose of the meeting was to review and discuss the 
status of national programmes, the progress achieved since the 
last meeting held in June 1988 in the field of advanced technolo- 
gies and design trends for existing and future water cooled 
reactors. 24 specialists from 14 countries and the IAEA took part in 
the meeting and 12 papers were presented. A separate abstract 
was prepared for each of these papers. Refs, figs and tabs. 





30583 (IWGATWR-4/2, pp. 24-26) Status report on nuclear 
plant developments in Finland. Aalto, E. (imatran Voima Oy 
(IVO), Helsinki (Finland)). International Atomic Energy Agency, 
Vienna (Austria). International Working Group or Advanced Tech- 
nologies for Water Cooled Reactors. May 1991. (CONF-9005374—: 
3. meeting of the international working group on advanced tech- 
nologies for water cooled reactors, Vienna (Austria), 21-23 May 
1990). In Advanced technologies for water cooled reactors 1990. 
Pt. 2: Proceedings of the third meeting of the International Working 
Group on Advanced Technologies for Water Cooled Reactors held 
in Vienna, 21-23 May 1990. 63p. Order Number DE92601428. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Finland is working seriously towards having its fifth nuclear unit 
in operation before the year 2000. The paper describes the time 
schedule for overall preparation and start up of the unit. 


30584 (IWGATWR-4/2, pp. 30-31) Research and develop- 
ment on future light water reactors at the CEA, France. 
Leridon, A. (CEA, Centre d’Etudes Nucleaires de Cadarache, 
Saint-Paul-lez-Durance (France). Direction des Reacteurs Nucle- 
aires). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Advanced Technologies for Water 
Cooled Reactors. May 1991. (CONF-9005374—: 3. meeting of the 
international working group on advanced technologies for water 
cooled reactors, Vienna (Austria), 21-23 May 1990). In Advanced 
technologies for water cooled reactors 1990. Pt. 2: Proceedings of 
the third meeting of the International Working Group on Advanced 
Technologies for Water Cooled Reactors held in Vienna, 21-23 
May 1990. 63p. Order Number DE92601428. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The CEA research and development programme on future light 
water reactors is outlined, which takes into account possible evolu- 
tion of international or regional regulations on wastes and safety, 
new propositions of different kinds of reactors on the international 
scene, various strategies on fuel cycle, new industrial strategies 
and utilities agreements. 


30585 (IWGATWR-4/2, pp. 31-39) Safety concepts for the 
next generation of LWRs. Meyer, P.J. (Siemens AG Un- 
ternehmensbereich KWU, Erlangen (Germany, F.R.)). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Advanced Technologies for Water Cooled Reactors. May 
1991. (CONF-9005374—: 3. meeting of the international working 
group on advanced technologies for water cooled reactors, Vienna 
(Austria), 21-23 May 1990). In Advanced technologies for water 
cooled reactors 1990. Pt. 2: Proceedings of the third meeting of the 
International Working Group on Advanced Technologies for Water 
Cooled Reactors held in Vienna, 21-23 May 1990. 63p. Order 
Number DE92601428. Source: OSTI; NTIS (US Sales Only); INIS. 
The actual state of PWRs safety technology in Germany is de- 
scribed using the recently finished 3 Convoy plants as examples. 
Aspects of plant internal mitigative accident management measures 
to reduce environmental consequences and use of passive systems 
are discussed. The conclusion is made that to start construction of 
a new NPP only some of the essential countermeasures should be 
added to the current Convoy design to cope with the requirements 
considering severe accident consequences such as primary and 
secondary side feed and bleed, countermeasures for H2- content 
limitation and the filtered containment venting system. 15 figs. 


30586 (IWGATWR-4/2, pp. 39-42) Current status of nuclear 
power generation in Japan and directions in water cooled 
reactor technology development. Miwa, T. (Nuclear Power Engi- 
neering Test Center, Tokyo (Japan)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors. May 1991. 
(CONF-9005374—: 3. meeting of the international working group on 
advanced technologies for water cooled reactors, Vienna (Austria), 
21-23 May 1990). In Advanced technologies for water cooled 
reactors 1990. Pt. 2: Proceedings of the third meeting of the Inter- 
national Working Group on Advanced Technologies for Water 
Cooled Reactors held in Vienna, 21-23 May 1990. 68p. Order 
Number DE92601428. Source: OSTI; NTIS (US Sales Only); INIS. 

Electric power demand aspects and current status of nuclear 
power generation in Japan are outlined. Although the future plan 
for nuclear power generation has not been determined yet the 
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Japanese nuclear research centers and institutes are investigating 
and developing some projects on the next generation of light water 
reactors and other types of reactors. The paper describes these 
main activities. 


30587 (IWGATWR-4/2, pp. 43-48) Summary of Swedish ac- 
tivities in the framework of the IWGATWR. Pedersen, T. (ABB 
Atom AB, Vaesteraas (Sweden)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors. May 1991. 
(CONF-9005374—: 3. meeting of the international working group on 
advanced technologies for water cooled reactors, Vienna (Austria), 
21-23 May 1990). In Advanced technologies for water cooled 
reactors 1990. Pt. 2: Proceedings of the third meeting of the inter- 
national Working Group on Advanced Technologies for Water 
Cooled Reactors held in Vienna, 21-23 May 1990. 63p. Order 
Number DE92601428. Source: OSTI; NTIS (US Sales Only); INIS. 

This summary starts with a brief review of the situation and out- 
look for nuclear power in Sweden from the political and industrial 
points of view, and to some extent from the public acceptance 
point of view. Then the Swedish activities in the field of advanced 
technologies for water-cooled reactors are outlined, the activities 
fall into three basic categories: activities related to operating 
plants, i.e. implementation of modern technology into these plants; 
development work on evolutionary type nuclear plants; and devel- 
opment work on more revolutionary or developmental type of 
reactors. Activities in the frameworks of the BWR 90 and PIUS 
projects are described. 3 figs, 1 tab. 


30588 (IWGATWR-4/2, pp. 49-54) improvement in the tech- 
nology of water cooled reactor plants in the USSR. Budyilin, 
B.V. (USSR Ministry of Nuclear Power Engineering and Industry, 
Moscow (USSR)); Voznesenskij, V.A.; Fedorov, V.G. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Advanced Technologies for Water Cooled Reactors. May 
1991. (CONF-9005374—: 3. meeting of the international working 
group on advanced technologies for water cooled reactors, Vienna 
(Austria), 21-23 May 1990). In Advanced technologies for water 
cooled reactors 1990. Pt. 2: Proceedings of the third meeting of the 
International Working Group on Advanced Technologies for Water 
Cooled Reactors held in Vienna, 21-23 May 1990. 683p. Order 
Number DE92601428. Source: OSTI; NTIS (US Sales Only); INIS. 

The report contains the main results in improvement of technol- 
ogy of water-cooled reactors that have been achieved in the USSR 
since the previous |IWG ATPWR meeting in Helsinki, Finland, June 
1988. First of all, the safety of operating reactor plants of WWER 
and RBMK type was greatly increased. New normative-technical 
documentation was revised and reissued. Introducing new "General 
statements of nuclear station safety ensurance” (OPB-88) since 
1.07.1990 is of great importance. The safety analysis showed that 
the available WWER-1000 design may be the base one for the fur- 
ther development of the advanced technology for WWER that 
meets the requirements of safety, reliability and economical effi- 
ciency. Nowadays, development of two commercial designs of 
WWER is being conducted: average power, 500-600 MWe and 
1000-1300 MWe. The latter one has two stages: WWER-88 (1000 
MWe power, in 1990 the stage of detailed project report will be 
completed) and WWER-92 (1000-1300 MWe power, the concept of 
the design has been developed). Besides, the design of nuclear 
district heating plant AST-500 has been developed and its con- 
struction is underway now. The design passed an independent 
examination for safety requirements compliance. (author). 7 refs, 3 
figs. 


30589 (IWGATWR-4/2, pp. 55-58) UK activities in the 
framework of the IWGATWR. Gibson, |.H. (AEA Technology, Win- 
frith Technology Centre, Dorchester, Dorset (UK). Thermal Reactor 
Services). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Advanced Technologies for Water 
Cooled Reactors. May 1991. (CONF-9005374—: 3. meeting of the 
international working group on advanced technologies for water 
cooled reactors, Vienna (Austria), 21-23 May 1990). In Advanced 
technologies for water cooled reactors 1990. Pt. 2: Proceedings of 
the third meeting of the international Working Group on Advanced 
Technologies for Water Cooled Reactors held in Vienna, 21-23 
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May 1990. 63p. Order Number DE92601428. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Reorganization of the nuclear industry in the United Kingdom is 
described. Status of the Sizewell B project is outlined as well as 
design criteria for the development of the safe integral reactor with 
inherent or passive safety features. Finally the future reactor order- 
ing policy is discussed. 4 figs. 


30590 (IWGATWR-4/2, pp. 59-62) Light water reactors for 
the 1990s and beyond - The US program. McGoff, D.J. (USDOE, 
Washington, DC (USA)); Giessing, D.F.; Stahlkopf, K.E.; Devine, 
J.C. Jr. International Atomic Energy Agency, Vienna (Austria). In- 
ternational Working Group on Advanced Technologies for Water 
Cooled Reactors. May 1991. (CONF-9005374—: 3. meeting of the 
international working group on advanced technologies for water 
cooled reactors, Vienna (Austria), 21-23 May 1990). In Advanced 
technologies for water cooled reactors 1990. Pt. 2: Proceedings of 
the third meeting of the International Working Group on Advanced 
Technologies for Water Cooled Reactors held in Vienna, 21-23 
May 1990. 63p. Order Number DE92601428. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A national program is underway to ensure the availability and fu- 
ture viability of the Light Water Reactor (LWR) in the United States. 
Using utility requirements derived from experience with over 100 
operating U.S. LWRs, new LWR designs are being developed with 
improved safety, reliability, maintainability, and compatibility with 
the environment. A large size LWR standardized plant is to be cer- 
tified by the Nuclear Regulatory Commission by 1991, and one or 
more mid-size passive plants by 1995. Supporting programs for im- 
proving plant construction and providing protection from severe 
accidents are also being conducted. Finally, a national effort is un- 
derway to extend the operating lives of existing LWRs, thereby 
providing a substantial contribution to the Nation’s electric needs. 
(author). 


30591 (IWGATWR-5) Methods and technologies for cost 
reduction in the design of water cooled reactor power plants: 
Proceedings of a specialists meeting held in Helsinki, 3-6 
September 1990. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Advanced Technologies 
for Water Cooled Reactors. May 1991. 76p. (CONF-9009419-: 
Specialists meeting on methods and technologies for cost reduc- 
tion in the design of water cooled reactor power plants, Helsinki 
(Finland), 3-6 Sep 1990). Order Number DE92601438. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Specialists Meeting was organized in the framework of the 
IAEA International Working Group on Advanced Technologies for 
Water-Cooled Reactors. Its purpose was to provide an international 
forum for review and discussion on recent results in research and 
development on different methods and technologies of current and 
advanced water-cooled reactor power plants, which can lead to re- 
duced investment and operation, maintenance and fuel-cycle costs 
of the plants. 27 specialists representing 10 countries and the IAEA 
took part in the meeting. 10 papers were presented. A separate ab- 
stract was prepared for each of these papers. Refs, figs and tabs. 


30592 (NUREG/CR-5761) Auxiliary feedwater system risk- 
based inspection guide for the Salem Nuclear Power Plant. 
Pugh, R. (Pacific Northwest Lab., Richland, WA (United States)); 
Gore, B.F. Vo, T.V. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Radiation Protection and Emergency 
Preparedness; Pacific Northwest Lab., Richland, WA (United 
States). Aug 1991. 26p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL—7518). Source: OSTI; NTIS; INIS; GPO. 
In a study by the US Nuclear Regulatory Commission (NRC), 
Pacific Northwest Laboratory has developed and applied a method- 
ology for deriving plant-specific risk-based inspection guidance for 
the auxiliary feedwater (AFW) system at pressurized water reactors 
that have not undergone probabilistic risk assessment (PRA). This 
methodology uses existing PRA results and plant operating experi- 
ence information. Existing PRA-based inspection guidance 
information recently developed for the NRC for various plants was 
used to identify generic component failure modes. This information 
was then combined with plant-specific and industry-wide compo- 
nent information and failure data to identify failure modes and 
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failure mechanisms for the AFW system at the selected plants. 
Salem was selected as the fifth plant for study. The product of this 
effort is a prioritized listing of AFW failures which have occurred at 
the plant and at other PWRs. This listing is intended for use by 
NRC inspectors in the preparation of inspection plans addressing 
AFW risk-important components at the Salem plant. 23 refs., 1 fig., 
1 tab. 


30593 (OEFZS—4575) Source term calculations for WWER- 
1000 type reactors. Sdouz, G. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Inst. fuer Energie- 
und Anlagentechnik. Apr 1991. 56p. (in German). Order Number 
DE92601463. Source: OSTI; NTIS (US Sales Only); INIS. 

The behaviour of the source term in a WWER-1000 type reactor 
is investigated. The calculation is performed using the ‘Source 
Term Code Package’ (STCP). The selected accident sequence is a 
small break LOCA in the hot leg followed by loss of offsite and on- 
site electric power (S,B-sequence). According to the cause of the 
calculation the results are presented and analyzed for each pro- 
gram. Except for the noble gases all release fractions are lower 
than 10-4. (Author) 28 figs., 5 tabs., 12 refs. 


30594 (PEL-303) The one-dimensional normalised gener- 
alised equivalence theory (NGET) for generating equivalent 
diffusion theory group constants for PWR reflector regions. 
Mueller, E.Z. Atomic Energy Corp. of South Africa (Pty) Ltd., Preto- 
ria (South Africa). Jan 1991. 62p. Order Number DE92601379. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An equivalent diffusion theory PWR reflector model is presented, 
which has as its basis Smith’s generalisation of Koebke’s Equiva- 
lent Theory. This method is an adaptation, in one-dimensional slab 
geometry, of the Generalised Equivalence Theory (GET). Since the 
method involves the renormalisation of the GET discontinuity fac- 
tors at nodal interfaces, it is called the Normalised Generalised 
Equivalence Theory (NGET) method. The advantages of the NGET 
method for modelling the ex-core nodes of a PWR are summa- 
rized. 23 refs. 


30595 (PEL-307) EQUIVA-2: A code for generating 
environment-insensitive equivalent nodal parameters for PWR 
reflector regions. Mueller, E.Z. Atomic Energy Corp. of South 
Africa (Pty) Ltd., Pretoria (South Africa). Mar 1991. 31p. Order 
Number DE92601381. Source: OSTI; NTIS (US Sales Only); INIS. 

The capabilities of the code EQUIVA-2 which was developed for 
the purpose of generating environment-insensitive equivalent diffu- 
sion theory nodal parameters for Pressurized Water Reactor 
reflector regions are described. Two one-dimensional methods 
have been incorporated for this purpose, namely the few-group 
NGET-RM method and the two-group KOEBKE-RM method. 
Details regarding the input data requirements and calculational op- 
tions of EQUIVA-2 are provided. The output files generated by an 
EQUIVA-2 run are also described. 2 figs., 18 refs. 


30596 (ZfK-741) High temperature oxidation simulation of 
WWER tuel cladding using the MULTRAN module. Belovsky, L. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); 
Boehmert, J.;  Linek, J. Zentralinstitut fuer Kernforschung, 
Rossendorf (Germany). May 1991. 26p. (In German). Order Num- 
ber DE91531522. Source: OSTI; NTIS (US Sales Only); INIS. 

MULTRAN is a module of the SSYST code for high temperature 
oxidation modelling of Zircaloy cladding under LOCA conditions. It 
bases on a diffusion model. lsothermal high temperature oxidation 
experiments with ZrNb1 tubes wre used for developing an input 
data set and its verification. Using this input data the MULTRAN re- 
sults could be accepted. The sensitivity of the MULTRAN model 
was investigated by variations of the input data. It was shown, that 
the oxide properties influence the oxidation strongly. Numerical 
problems occurred at modelling the cooling phase of a transient 
experiment. (orig.). 
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Refer also to citation(s) 29938, 30479, 30588, 30779, 30780, 
30962, 30985, 31002, 31010, 31011, 31012, 31013, 31014, 31015, 
31016, 31017, 31018, 31019, 31021, 31022, 31023, 31025, 31062 





30597 (AECL-9426) The Chernobyl accident. Multidimen- 
sional simulations to identify the role of design and 
operational features of the RBMK-1000. Chan, P.S.W. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Dastur, A.R.; Grant, S.D.; Hopwood, J.M.; Chexal, B. 
Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations. 1987. 13p. (CONF-870820—: PSA 87: interna- 
tional topical meeting on probabilistic safety assessment and risk 
management, Zurich (Switzerland), 31 Aug - 4 sep 1987). Order 
Number DE91642476. Source: OSTI; NTIS (US Sales Only); INIS. 

A multidimensional analysis of the CHERNOBYL accident was 
carried out to identify the role of the design and operating features 
of the RMBK-1000 and thereby identify implications on other reac- 
tor concepts. The results show that assumptions regarding the 
pre-accident fuel burnup and flux distributions are major determi- 
nants of the size and shape of the power pulse, especially due to 
their influence on effective system void reactivity and on the 
amount, if any, of positive scram reactivity. 


30598 (GA-A-20532) The 450 MW(t) MHTGR: More power 
with the same high level of safety. Silady, F.A. (General Atom- 
ics, San Diego, CA (United States)); Gotschall, H. General 
Atomics, San Diego, CA (United States). Aug 1991. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-89SF17885. (CONF-910879-2: 3. international seminar on 
small and medium-sized nuclear reactors: planning for world en- 
ergy demand and supply, New Delhi (india), 26-28 Aug 1991). 
Order Number DE91018187. Source: OSTI; NTIS; INIS; GPO Dep. 

Increased power was identified as the single most important de- 
sign change to improve economics in a Cost Reduction Study on 
the Modular High Temperature Gas-Cooled Reactor (MHTGR). The 
chief constraint of the study was that the MHTGR’s high level of 
safety, which relies on inherent characteristics and passive 
features, must be maintained. As a result of the study, a recom- 
mendation was made to increase the reactor module power from 
350 to 450 MW(t). The higher power level was made possibile by 
(1) increasing the reactor vessel diameter to allow a larger annular 
core, (2) specifying a more accurate, lower value of decay heat as 
a percentage of rated power, and (3) replacing Thorium in the fer- 
tile fuel particle with natural Uranium to further lower decay heat. It 
was found that peak fuel temperatures are lowered during events 
in which both forced core cooling and helium inventory are lost. 
Results of the safety assessment for the 450 MW(t) design are 
discussed. It is shown that the MHTGR's plant economics are sig- 
nificantly improved without sacrificing safety. 3 refs., 6 figs., 1 tab. 


30599 (INIS-mf—12908, pp. 537-550) Uranium dioxide fuel 
oxidation in air below 350 degrees C. Wood, P. (Central Electric- 
ity Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
Ontario Hydro, Toronto, ON (Canada). 1984. 684p. (CONF-841094— 
International workshop on irradiated fuel storage—operating 
experience and development programs, Toronto, Ontario (Canada), 
17-18 Oct 1984). In Proceedings of the international workshop on 
irradiated fuel storage: operating experience and development pro- 
grams: Proceedings of the international workshop. Order Number 
DE91642306. Source: OSTI; NTIS (US Sales Only); INIS. 
Irradiated CAGR (Civil Advanced Gas-cooled Reactor) fuel pins 
have been deliberately defected and heated in air at 240 degrees 
Celsius for times up to 27 days. Fuel pins containing large defects 
(~2 mm diameter hole) underwent oxidation forming U3Og as evi- 
denced by production and release of loose particulate after 6-18 
days, and by clad swelling and defect extension after further oxida- 
tion to a total of 18-24 days. Defect extension occurred when the 
clad swelling exceeded 2.3%. Greater clad swelling has been ob- 
served when occurring at some distance from a defect. Fuel pins 
containing small defects (< ~ 0.1 mm) have shown no outward 
evidence of oxidation after heating for 24 days at 240 degrees Cel- 
sius. Destructive examination of the fuel pins will be performed to 
assess the amount and distribution of oxidised fuel. 


30600 (IWGGCR-21) Status of national gas cooled reactor 
programmes. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Gas-Cooled Reactors. Aug 
1991. 52p. Order Number DE92601472. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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This report has been compiled as a central source of summary- 
level information on the present status of High Temperature 
Gas-Cooled Reactor (HTGR) programmes in the workd and on 
future plans for the continued development and deployment of HT- 
GRs. Most of the information concerns the programmes in the 
United States, Germany, Japan and the Soviet Union, countries 
that have had large programmes related to HTGR technology for 
several years. Summary-level information is also provided in the 
report on HTGR-related activities in several other countries who ei- 
ther have an increasing interest in the technology and/or who are 
performing some development efforts related to HTGR technology. 
The report contains a summary-level update on the MAGNOX and 
AGR programmes. This is the twelfth issue of the document, the 
first of which was issued in March, 1979. The report has been pre- 
pared in the IAEA Nuclear Power Technology Development 
Section. Figs and tabs. 
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Refer also to citation(s) 29859, 29861, 30728, 30750, 30758, 
30777, 30783, 30802, 30804, 30807, 30941, 30989, 30999, 31004, 
31005, 31006, 31007, 31367, 31869 


30601 (AECL—8707, pp. 1-10) Five years’ experience with 
eddy current testing at NBEPC generating stations. Mitchell, 
A.B. (New Brunswick Research and Productivity Council, Frederic- 
ton, NB (Canada)); O’Connor, H.M.; Pickles, R. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference on 
nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
5. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1980 the New Brunswick Electric Power Commission estab- 
lished an eddy current test program at its generating stations in 
which all condensers were io be periodically inspected to deter- 
mine future maintenance requirements. This program has proved 
to be extremely successful. By reference to specific situations 
encountered, the present paper describes how the aims of the pro- 
gram, its logistics, the techniques used and the assimilation of the 
results have gradually been upgraded to provide a powerful tool to 
assist in preventive maintenance. 


30602 (AECL-8707, pp. 27-39) Nondestructive examination 
plays key role in reactor rehabilitation program. Wallis, C.A. 
(Ontario Hydro, Tiverton, ON (Canada). Bruce Nuclear Generating 
Station-A). Atomic Energy of Canada Ltd. Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jan 1985. (CONF-8410297-: 
5. Canadian conference on nondestructive testing, Toronto, Ontario 
(Canada), 28-31 Oct 1984). In NDT in Canada - the next 20 years: 
Proceedings of the 5. Canadian conference on nondestructive test- 
ing. 473p. Order Number DE91642355. Source: OSTI; NTIS (US 
Sales Only); iNIS. 

in October 1983 a program of major proportions was initiated to 
reposition spacers supporting reactor pressure tubes in several 
CANDU reactors. Nondestructive examination played a major role 
in the successful rehabilitation program. Novel radiographic and 
eddy current techniques were developed to locate and monitor the 
movement of spacers during the program. 


30603 (AECL-8707, pp. 178-193) Wet channel inspection 
systems for CANDU nuclear reactors CIGAR and CiGARette. 
Moles, M.D.C. (Ontario Hydro, Toronto, ON (Canada)); Dolbey, 
M.P.; Mahil, K.S. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jan 1985. (CONF-8410297-: 
5. Canadian conference on nondestructive testing, Toronto, Ontario 
(Canada), 28-31 Oct 1984). In NDT in Canada - the next 20 years: 
Proceedings of the 5. Canadian conference on nondestructive test- 
ing. 473p. Order Number DE91642355. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper describes and compares the operation of the CIGAR 
and CiGARette wet channel inspection systems that have been de- 
veloped by Ontario Hydro for CANDU nuclear reactor pressure 
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tubes. Initially, the highly sophisticated, automated CIGAR (Chan- 
nel Inspection and Gauging Apparatus for Reactors) is described. 
When the hydride blistering problem was discovered in Pickering 
NGS Units 1 and 2 in late 1983, CIGAR was not operational, so a 
less automated, slower system called CilGARette was rapidly de- 
signed and built. The operation and some problems experienced 
with CiGARette are also described. 


30604 (AECL-8707, pp. 207-221) Wet channel measurement 
of pressure tube to calandria tube spacing in CANDU reactors. 
Sedo, J.H. (Ontario Hydro, Toronto, ON (Canada)). Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference on 
nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
5. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

The pressure tube (PT) to calandria tube (CT) spacing in 
CANDU reactors is an important parameter that relates to the gen- 
eral condition of the fuel channels. The measurement system that 
was developed to measure this parameter during the wet channel 
inspections of Pickering Units 1 and 2 is described in this paper. A 
send-receive eddy current probe was designed which is primarily 
sensitive to variations in PT/CT spacing but is also affected by 
pressure tube wall thickness. A computer simulation showed that 
the phase angles of the response to these variables are similar for 
all usable frequencies, thus eliminating the possibility of multifre- 
quency compensation. A marriage of technologies was proposed 
involving the ultrasonic measurement of wall thickness values 
which are then used to extract the spacing information from the 
eddy current signal. The accuracy of the system is approximately 
+-(30% +.1mm) which has been sufficient to determine if and 
where any of the pressure tubes have come in contact with their 
calandria tube. Field experience with the new system is discussed 
and areas for development are also outlined. 


30605 (AECL—9394, pp. 191-208; Paper A-9-1030) Ultrasonic 
crack-tip diffraction in CANDU reactor pressure tubes. Mas- 
trioanni, F.; Moles, M.D.C.; Sinclair, ALN. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Mar 
1987. (CONF-8704207-: 5. Pan Pacific conference on nondestruc- 
tive testing, Vancouver (Canada), 7-10 Apr 1987). In Proceedings 
of the 5. Pan Pacific conference on nondestructive testing. 617p. 
Order Number DE91642380. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Currently there is no reliable method of measuring defect depths 
in CANDU reactor pressure tubes. The demonstrated success of 
crack-tip diffraction (or time-of-flight-testing) in round-robins on thick 
components has promoted an interest in this technique. In CANDU 
reactors, pressure tubes are effectively accessible only from the 
inside. Development work has concentrated on outside surface de- 
fects using 45 degree shear waves in contrast to the longitudinal 
waves usually used for testing thick components with this tech- 
nique. Due to the small wall thickness of the pressure tubes (4.2 
mm) and the typical sizes of defects of interest (0.15 mm or 
greater), frequencies of the order of 20 MHz are being used. A fur- 
ther complication comes from the orientation of the defects, which 
may be at any angle in pressure tubes. Initial studies have been 
performed on a series of outside surface notches and slots, plus a 
real fatigue crack. This crack was on the inside surface, so the 
technique required measuring this defect’s depth from the outside. 
Initial results are encouraging. Even without signal processing, 
crack-tip diffracted signals were detectable from all but very large 
(2.5 mm) and very small (less than 0.076 mm) notches. Errors in 
estimates of defect depths were typically less than 0.1 mm for all 
the notches, and the results were consistent. Measurements on the 
fatigue crack showed similar random errors, though there appeared 
to be a deterministic error of about 0.1 mm as well. 


30606 


(AECL-9394, pp. 422-434; Paper B-10-1000) Nonde- 
structive examination plays key role in reactor rehabilitation 
program. Wallis, C.A. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Mar 1987. (CONF- 
8704207-: 5. Pan Pacific conference on nondestructive testing, 
Vancouver (Canada), 7-10 Apr 1987). In Proceedings of the 5. Pan 
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Pacific conference on nondestructive testing. 617p. Order Number 
DE91642380. Source: OSTI; NTIS (US Sales Only); INIS. 

In October 1983 a program of major proportions was initiated to 
reposition spacers supporting reactor pressure tubes in several 
CANDU reactors. Nondestructive examination played a major role 
in the successful rehabilitation program. Novel radiographic and 
eddy current techniques were developed to locate and monitor the 
movement of spacers during the program. 


30607 (AECL-9796) CANDU reactors. Experience and in- 
novation. Hart, R.S.; Brooks, G.L. Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations. Feb 1989. 12p. 
(CONF-890467-: International symposium on achievement of good 
perfomance in nuclear projects, Tokyo (Japan), 17-20 Apr 1989). 
Order Number DE91642491. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The title of this paper highlights two key considerations which 
must be properly balanced through good management in the 
evolution of any engineering product. Excessive reliance on experi- 
ence will lead to product stagnation; excessive reliance on 
innovation will often lead to an unsatisfactory product, at least in 
the first generation of this product. To illustrate this balancing pro- 
cess, the paper reviews CANDU evolution and experience and the 
balance between proveness and innovation achieved through man- 
agement of the evolution process from early prototypes to today’s 
large-scale commercial units. A forecast of continuing evolutionary 
directions is included. 


30608 (BNL-46303) Safety aspects of the Brookhaven 
High Flux Beam Reactor. Brooks, M.H.; Powers, T.P. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO2- 
76CHO0016. (CONF-911107—9: Winter meeting of the American 
Nuclear Society (ANS), San Francisco, CA (United States), 10-15 
Nov 1991). Order Number DE91014795. Source: OSTI; NTIS; 
INIS; GPO Dep. 
SAFETY DESIGN BASIS for the HFBR and Current Status 


30609 (HW-51750) Water plant expansion - 100-KE and 
KW: Project proposal. Hanford Works, Richland, WA (United 
States). 6 Sep 1957. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91017100. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To purpose of this preliminary project proposal is to request au- 
thorization of $250,000 for preliminary engineering, procurement of 
prototype pump impellers, and bowls, and prototype testing on 
100-K Water Plant Expansion. Reactor technology and fuel ele- 
ment design have advanced to the point where is is now possible 
to economically utilize process water flow to the K Reactors. Al- 
though K water plants are now exceeding the original design flow 
capacity, the effluent overflow method of operation will enable the 
present effluent piping systems, with minor modifications, to handle 
the proposed increased flow. Thus, a K Area water expansion pro- 
gram does not involve the wide scope of work required in previous 
water plant expansions. In addition, solutions to many of the prob- 
lem previously encountered have been found; and the knowledge 
gained can be applied to K Area water plant expansion. 


30610 (INIS-mf—12867, pp. 6.17-6.21) Canadian high burnup 
fuel experience. Hastings, IJ. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Carter, 
T.J.; MacGillivray, G.; MacDonald, R.D.; Judah, J. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403-: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CANDU TYPE REACTORS/ 
fuel elements; BURNUP; FUEL ELEMENT FAILURE; MIXED OX- 
IDE FUELS; NATURAL URANIUM 


30611 (INIS-mf-12908, pp. 468-492) lodine- and cesium/ 
cadmium-induced cracking of irradiated zircaloy CANDU 
cladding at 373-573 K. Wood, J.C. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); Kelm, 
J.R.; Surette, B.A. Ontario Hydro, Toronto, ON (Canada). 1984. 





684p. (CONF-841094-: International workshop on irradiated fuel 
storage—operating experience and development programs, Toronto, 
Ontario (Canada), 17-18 Oct 1984). In Proceedings of the interna- 
tional workshop on irradiated fuel storage: operating experience 
and development programs: Proceedings of the international work- 
shop. Order Number DE91642306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A program of tests was performed in the hot-cells at Chalk River 
Nuclear Laboratories to determine whether or not irradiated 
Zircaloy cladding rings containing starter cracks would crack further 
at temperatures relevant to dry storage when stressed and ex- 
posed to vapours of iodine or cesium/cadmium. The results 
showed that Zircaloy with low fast neutron fluences (<0.1 x 102+ 
W/m?) would fail only at high stress intensities, above the defect 
thresholds previously established for unirradiated Zircaloy. Irradi- 
ated ri of Zircaloy with substantial fast neutron fluences (2.5 - 
9.2 x 10°4 n/m*) were susceptible to failure when stressed to yield 
point with stress intensities <2.5 MPa,/m in either iodine or ce- 
sium/cadmium. Furthermore, when exposed to either iodine or 
cesium/cadmium vapours, it was found that cracks had nucleated 
in about one-third of smooth irradiated specimens stressed to yield 
point - considerably in excess of the threshold stress (~140 MPa). 
These results are highly pessimistic for dry storage conditions 
since: (i) clad stress was unrepresentatively high in these tests 
compared with the stresses in spent fuel cladding which are typi- 
cally a small fraction of the yield stress; (ii) high concentrations of 
corrodants were used in these tests whereas in irradiated fuel rods 
iodine and cesium will be combined chemically with other species, 
and therefore not readily available to cause environmental crack- 
ing; and (iii) other papers presented in this International Workshop 
have proved that irradiated fuel rods will not fail when stored for 
extended periods at a variety of temperatures. 


30612 (INIS-mf-—12909, pp. 11-17) CANDU-300 features for 
plant lite extension. Hart, R.S. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 483p. (CONF- 
8706423—: 8. annual Canadian Nuclear Society conference, Saint 
John (Canada), 16-17 Jun 1987). In Proceedings of the Canadian 
Nuclear Society 8. annual conference. Order Number 
DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU nuclear power system has evolved over the past 40 
years in a carefully planned and systematic manner based on an 
integrated design, manufacturing and operating approach. The 
CANDU 300, with an electrical output in the range of 400 MW, is 
the latest in the CANDU family of power stations. Proven technol- 
ogy is used throughout the CANDU 300, updated with innovative 
features resulting from ongoing Canadian research and develop- 
ment work. Providing maximum security of the owners investment 
has been a principle focus of the CANDU 300 design effort. In or- 
der to assure this objective, a number of design requirements and 
targets were set. These included: (1) a 100 year minimum design 
life for the plant; (2) a 40 year minimum design lite for all key com- 
ponents; (3) 36 months continuous operation between in-service 
inspection/maintenance outages; and (4) 94% minimum lifetime 
capacity factor. Two of the factors that determine the economic de- 
sign lite of a nuclear power plant are the economically achievable 
design life of each component, and the ease of replacement of 
each component. The ease and speed by which components can 
be replaced impacts directly on the security of the owners invest- 
ment. Easy replacement provides an ‘insurance value’; should any 
component deteriorate prematurely, whether due to design, manu- 
facturing, or operational deficiencies, ease of replacement ensures 
that an extended outage, the principle cost factor for any replace- 
ment, is not required. It further provides for the indefinite extension 
of station life, thereby avoiding the high cost of replacement sta- 
tions and decommissioning. Ease of component replacement has 
therefore been given specific attention in the CANDU 300 design. 
Layout, structures, components and tooling have been co-ordinated 
to ensure this capability. 


30613 (INIS-mf-12909, pp. 18-24) Assessment of pliant lite 
extension (PLEX) and long-term reliability assurance (LTRA) 
issues for Ontario Hydro’s nuclear generating stations. 
Chadha, J.A. (Ontario Hydro, Toronto, ON (Canada)); Strickert, 
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R.J. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

Due to the effects of aging, nuclear plant reliability may decline 
during the middie and later years of a plant's lite. A methodology 
for assuring the long-term reliability of Ontario Hydro’s nuclear 
plants during the nominal service life of 40 years and for preserv- 
ing the piant life extension option has been developed and is 
described in this paper. A list of critical plant components that have 
a high potential for taking the station out of service for a long time 
has been prepared. An initial review indicates that the majority of 
the critical components can support a reliable life of 40 years and 
beyond, provided a proactive and systematic approach to data 
gathering, monitoring, inspection, and research and development 
related to these components is maintained. The paper outlines a 
three phased program for Ontario Hydro in this area. 


30614 (INIS-mf-12909, pp. 31-39) Consequences of pres- 
sure/calandria tube ftallure in a CANDU reactor core during 
ful-power operation. Muzumdar, A.P. (Ontario Hydro, Toronto, 
ON (Canada)); Frescura, G.M. Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian 
Nuclear Society conference, Saint John (Canada), 16-17 Jun 
1987). In Proceedings of the Canadian Nuclear Society 8. annual 
conference. Order Number DE91642399. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The consequences of a hypothetical rupture of a fuel channel 
i.e., simuhtaneous failure of both the pressure and calandria tubes, 
are described generically for CANDU reactors. The transient hydro- 
dynamic and impact loads, and the steady state jet forces resulting 
from such an accident are discussed for various rupture geome- 
tries. Various possible modes of damage to the in-core structures 
are evaluated. The possibility of fuel ejection is assessed to quan- 
tify the potential mechanical damage to the in-core structures due 
to projectiles. The pressure loading on the calandria vessel is 
shown to result only in elastic stresses within the vessel within the 
vessel wall. The adjacent fuel channels are shown to be well able 
to withstand the mechanical loadings imposed on them, so that 
channel failure propagation is precluded. Some guide tubes of the 
reactivity devices are likely to be damaged due to a combination of 
the hydrodynamic loads, impact by fuel projectiles, and pipe whip. 
The extent of damage to the shut-off rod guide tubes is quantified 
for various Ontario Hydro reactors. For each reactor, calculations 
of the reactivity depth of the available shut-off rods show that 
SDS1 acting alone is still capable of shutting down the reactor, and 
maintaining subcriticality with sufficient margin. 


30615 (INIS-mf-12909, pp. 40-48) Gentilly-2 safety analysis 
tor higher containment leakage. Hu, R.H. (Hydro-Quebec, Mon- 
treal, PQ (Canada)); Quraishi, M.S. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conterence, Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 
nual conference. Order Number DE91642399. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Based on well-supported methodology and current understanding 
of fission product behaviour, we have assessed the impact of a hy- 
pothetically high containment leak rate of 5% volume per day at 
the design pressure of 124 kPa(g). In contrast, the leak rate previ- 
ously assumed in the safety analyses was 0.5%. The predicted 
doses for all design basis events are well below the AECB qguide- 
line. For those events most sensitive to building leakage, the 
calculated doses are less than 5% of the AECB reference limit. 
The predicted doses are not very sensitive to the leakage - a con- 
firmation of the defence-in-depth concept working in the G-2 
containment. All natural process and engineered features combine 
force to stage an in-depth defence against radioactive releases to 
the public. Our results clearly demonstrate that a containment with 
a 5% leak rate retains its high effectiveness in mitigating the acci- 
dent consequences to the public. We attribute this to more realistic 
assumptions on fission product behaviour, improved analytical 
technique, and forgiving design of the containment system. Current 
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knowledge indicates large margins still exist in our assessments; 
further reductions in predicted dose are quite feasible. 


30616 (INIS-mf-—12909, pp. 77-80) Expected reactivity effect 
of fuel channel coolant boiling in the Darlington NGS A reactor 
core. Gold, M. (Ontario Hydro, Toronto, ON (Canada)); Carruthers, 
E. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 483p. 
(CONF-8706423—: 8. annual Canadian Nuclear Society confer- 
ence, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

We have developed a formalism for estimating the expected reac- 
tivity due to channel boiling in any reactor designed to have some 
quality in the channel. In applying this formalism to the Darlington 
NGS A equilibrium core, we calculate a value of 0.024 +- 0.003 mk 
at 100% power operation. In Darlington, the channel feeders are 
individually sized so that the coolant in each channel has some 
boiling on reaching the entrance to the reactor outlet header. 
(Hereafter called the "ROH quality’). The design is such that when 
each channel is at its nominal time-averaged 100 percent power, 
the quality at the ROH should be just under 2%. The day-to-day 
variation of each channel's power around its time-averaged value 
(i.e., ‘ripple’) results in a corresponding variation in the quality and 
consequently in the reactivity due to boiling. Traditionally, fuel man- 
agement codes such as SORO, FMDP, RFSP and OHRFSP use 
fuel properties generated by a lattice code such as POWDERPUFS 
or LATREP. These fuel properties are functions of fuel irradiation 
only, with all other core-varying input parameters to the lattice code 
held constant at core-averaged values. Recently, some work has 
gone into developing a Pt. Lepreau version of RFSP in which the 
fuel properties are functions of fuel temperature and coolant den- 
sity as well as of fuel irradiation. This paper reports the results of a 
study which was undertaken to quantify the expected variation in 
core reactivity due to this day-to-day variation in channel power 
and channel boiling. It could then be determined whether the 
reactivity effect of this boiling is sufficient to justify the explicit rep- 
resentation of the fuel properties as a function of coolant density. 


30617 


(INIS-mf-12909, pp. 81-90) Fuel management simule- 
tions for e part-core loading of slightly enriched uranium in a 
CANDU-600. Boczar, P.G. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Blundell, H.G.; 
VanDyk, M.T. Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 483p. (CONF-8706423-: 8. annual Canadian Nuclear Society 
conference, Saint John (Canada), 16-17 Jun 1987). In Proceedings 


of the Canadian Nuclear Society 8. annual conference. Order 
Number DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 
A part-core loading of 1.2% slightly enriched uranium (SEU) in 
the peripheral channels of a CANDU-600 reactor offers several 
benefits over a natural uranium (NU) fuelled CANDU. Annual total 
fuel cycle costs are reduced by about $5 M. There is a potential for 
total reactor power uprating, through increased flattening of the ra- 
dial channel power distribution, of between 5-7%. These benefits 
can be achieved while using a simple fuel management scheme 
throughout the core. The transition from the NU core to the mixed 
SEU/NU core can be achieved in a straight-forward manner. The 
physics characteristics of the equilibrium cores were determined 
from time-averaged calculations using the fuel management code 
FMDP. This code calculates the flux and powers in three dimen- 
sions using finite difference diffusion theory. Lattice properties for 
both NU and SEU were obtained from the cell code WIMS-CRNL. 
The transition from the NU equilibrium core to the mixed SEU/NU 
core was modelled through a time-dependent refuelling simulation 
using FMDP. The refuelling of individual channels was modelled for 
a period of 1000-full power days. Reactivity devices were repre- 
sented by incremental cross sections, which were added to the 
cell-averaged cross sections, at the locations of the devices. 


30618 (INIS-mf-12909, pp. 103-108) In-situ calibration of 
flux mapping detectors in an operating CANDU reactor. Leung, 
T.C. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Hall, D.S.; Drewell, N.H.; Lopez, A.M. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 483p. 
(CONF-8706423-: 8. annual Canadian Nuclear Society conter- 
ence, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
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the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

A transportable Travelling Flux Detector (TFD) system designed 
for the in-situ calibration of fixed self-powered detectors has been 
developed and tested at Chalk River. This paper describes the first 
successful use of the computerized TFD system in an operating 
CANDU power reactor and the results obtained from the in-situ cal- 
ibration of the 54 vanadium flux mapping detectors in the Bruce B, 
Unit 6 reactor. The measured detector sensitivities agree with the 
power law correlation previously determined in the ZED-2 zero en- 
ergy experimental reactor at the Chalk River Nuclear Laboratories. 


30619 (INIS-mf—12909, pp. 116-119) Thermal power uprating 
of CANDU reactors. Spinks, N. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Groen- 
eveld, D. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423—: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

Power uprating is an effective means for reducing the specific 
capital cost and hence the unit energy cost of CANDU reactors. It 
entails increasing the power output without necessarily increasing 
the size of the reactor core, or the size of pumps and steam gener- 
ators or the size of the reactor building. Essentially the Nuclear 
Steam Plant (NSP) would be designed to produce more power with 
minimal increase in capital cost. Reactor power density is limited 
by fuel and pressure tube performance during normal operation, by 
satety considerations and by heat transport from the fuel and fuel 
channel. Some indication ts given on the directions for improve- 
ment in all these areas but the paper concentrates on opportunities 
which exist for improving heat transport. A potential is seen for 
future ratings 20 to 40% above the level given in a companion pa- 
per, which describes a CANDU 600 design producing 17% more 
power than Pt. Lepreau-1. 


30620 (INIS-mf-12909, pp. 135-141) Subchannel analysis of 
CANDU 37-element fuel bundles. Aly, A.M.M. (Atomic Energy 
Control Board, Ottawa, ON (Canada)); Amrud, K. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 483p. (CONF- 
8706423—-: 8. annual Canadian Nuclear Society conference, Saint 
John (Canada), 16-17 Jun 1987). In Proceedings of the Canadian 
Nuclear Society 8. annual _ conterence. Order Number 
DE91642399. Source: OSTI: NTIS (US Sales Only); INIS. 

The subchannel analysis codes COBRA-IV and ASSERT-4 have 
been used to predict the mass and enthalpy imbalance within a 
CANDU 37-element fuel channel under various system conditions. 
The objective of this study was to assess the various capabilities of 
the ASSERT code and highlight areas where further validation or 
development may be needed. The investigation indicated that the 
ASSERT code has all the basic models required to accurately pre- 
dict the flow and enthalpy imbalance for complex rod bundles. The 
study also showed that the code modelling of void drift and diftu- 
sion requires refinement to some coefficients and that further 
validation is needed at high flow rate and high voi fraction 
conditions, where ASSERT and COBRA are shown to predict sig- 
nificantly different trends. The results of a recent refinement of 
ASSERT modelling are also discussed. 


30621 (INIS-mf-12909, pp. 142-148) Assessment of the 
code CHAN3 for the prediction of the thermal response of a 
CANDU fuel channe! during a loss-of-coolant eccident with im- 
paired emergency cooling against experimental results. Rizk, 
M. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); MacLean, G.A.; De- 
moline, K.W.; Litke, D.G.; Norek, R.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conference, Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 
nual conference. Order Number DE91642399. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The CHAN codes are fast-running scoping codes used to predict 
the thermal response of a CANDU fuel channel during a loss-of- 
coolant accident. This paper summarizes the most important 
models contained in CHAN3, and compares CHANS results with 
experimental data from two ongoing test series. To assess the 
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physical models and the mathematical model of the CHAN codes, 
an ongoing CHAN verification experimental program has been es- 
tablished at WNRE, under the COG-CANDEV agreement. This 
program consists of several series of small-scale, out-of-pile exper- 
iments. At present, two series of experiments are well under way. 
Two tests from each series will be described and the measured 
data will be compared to CHANS simulated results. 


30622 (INIS-mf—12909, pp. 151-178) The Darlington probe- 
bilistic satety evaluation: A CANDU risk assessment. King, 
F.K. (Ontario Hydro, Toronto, ON (Canada)); Raina, V.M.; Dinnie, 
K.S. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-—: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

This extended paper describes the Darlington Probabilistic 
Safety Evaluation, a comprehensive risk assessment study of the 
Darlington Nuclear Generating Station. Included are Plant Systems 
Modelling, Human Reliability Modelling, Fault Tree Integration, and 
Accident Consequence Modelling. This is the first application of 
fully-integrated event tree/fault tree risk assessment methods to a 
CANDU reactor design. 


30623 (INIS-mf-12909, pp. 179-183) The use of probabilis- 
tic safety assessment in the operation of Point Lepreau 
Generating Station. Alikhan, S. (New Brunswick Electric Power 
Commission, Point Lepreau, NB (Canada). Point Lepreau Generat- 
ing Station); Edgar, D.J. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual conter- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

PSA was used in the Safety Design Matrix (SDM) studies for 
Point Lepreau Generating Station (PLGS). These studies examined 
the plant response to specific emergency events. The methodology 
gave appropriate role of the operator in accident management. 
This had significant importance in setting out operating procedures 
for abnormal events and in providing useful information was pro- 
vided in regard to the potential contribution of process systems in 
mitigating the consequences of accident scenarios. This paper de- 
scribes the impact of this work on the operation of the plant. 


30624 (INIS-mf—-12909, pp. 187) The SLAR system: An 
overview. Benton, D.J. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fuel channel spacers are intended to prevent contact between 
the hot pressure tube, and cold calandria tube. The fuel channel 
Spacer and Location and Repositioning (SLAR) project was estab- 
lished following the failure of a Zircaloy-2 pressure tube in 
Pickering Unit 2 in August 1983. This paper provides an introduc- 
tory overview of the background of the SLAR project, the 
organization and execution of the project, and a brief description of 
the system which has been developed. 


30625 (INIS-mf-12909, pp. 188-193) An automated inspec- 
tion and analysis system tor SLAR. DeVerno, M. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Licht, H.; Mayo, W. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual conter- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An automated inspection and analysis system was developed at 
the Chalk River Nuclear Laboratories for the SLAR project. The 
system uses a combination of eddy current and ultrasonic technol- 
ogy and has the capability of both automated remote data 
acquisition and computerized data analysis for the determination of 


spacer locations, spacer orientation, and the determination of the 
gap between the pressure tube and calandria tube. 


30626 (INIS-mf—12909, pp. 194-198) Ultrasonic fast-scan 
blister detection system. Moles, M.D.C. (Ontario Hydro, Toronto, 
ON (Canada)); Donnelly, D.W. Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian 
Nuclear Society conference, Saint John (Canada), 16-17 Jun 
1987). In Proceedings of the Canadian Nuclear Society 8. annual 
conference. Order Number DE91642399. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper describes a fully automated ultrasonic inspection sys- 
tem designed to detect cracked hydride blisters in pressure tubes 
during a SLAR inspection. Both the ultrasonic and computer control 
aspects of the system are discussed and the results of both labo- 
ratory and in-reactor tests are summarized. 


30627 (INIS-mf-12909, pp. 199-202) The AC device for 
repositioning of garter springs in CANDU reactors. Cenanovic, 
M. (Ontario Hydro, Toronto, ON (Canada)); Maureira, H. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 483p. (CONF- 
8706423—: 8. annual Canadian Nuclear Society conterence, Saint 
John (Canada), 16-17 Jun 1987). In Proceedings of the Canadian 
Nuclear Society 8. annual conference. Order Number 
DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The AC Device represents the key component which makes the 
SLAR (Spacer Locating and Repositioning) system function. The 
AC Device produces a continuous electromagnetic force on the 
spacer in the axial direction when ac power is applied, without any 
adverse effects on the channel integrity. The AC Device of LIM 
(Linear Induction Motor) was proven to be safe and easy to oper- 
ate in the hostile environment of a commissioned CANDU reactor, 
and is currently being manufactured by Ontario Hydro Research 
Division for field implementation of the SLAR program. 


30628 (INIS-mf—12909, pp. 203-208) Optimization of SLAR 
tool bearings. Wong, H. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1987. 483p. (CONF-8706423—: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The SLAR bending tool is used inside the pressure tube and 
applies a five point bending load to deflect the pressure tube up- 
wards. This deflection unpinches the pressure tube to calandria 
tube spacer and allows it to be repositioned by the SLAR tool. The 
two bearings at either end of the bending tool are subjected to re- 
action forces during loading and also support the tool during ail 
axial movements within the pressure tube. An extensive analytical 
and test program was completed to determine a bearing design 
which minimizes the pressure tube stresses at the bearing location 
and whose material would result in no damage to the inside sur- 
face of the tube. 


30629 (INIS-mf—12909, pp. 209-214) Development of a tele- 
scopic ram and its control system. Grossman, D. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Roberts, J.L. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423—: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual conter- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper describes the development of a telescopic ram and its 
control system. The ram is a sub-assembly of the SLAR Delivery 
Machine, which is a modified fuelling machine, required tor SLAR 
at the Pickering 'B’, Pt. Lepreau, and Gentilly || nuclear facilities. 


30630 (INIS-mf-12909, pp. 215-219) An adaptable dis- 
tributed computer contro! system. Cairns, R.J. (Ontario Hydro, 
Toronto, ON (Canada)); Hohendorf, R.J.; Greenhaigh, J. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 483p. (CONF- 
8706423: 8. annual Canadian Nuclear Society conference, Saint 
John (Canada), 16-17 Jun 1987). in Proceedings of the Canadian 
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Nuclear Society 8. annual conference. Order Number 
DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The Spacer Location and Repositioning (SLAR) system is a re- 
motely control nuclear pressure tube maintenance tool in which 
computers play a prominent part. The selection of a distributed 
Computer Configuration in response to substantial constraints im- 
posed on this system, and the specialized software techniques 


have been key elements in providing a successful nerve centre for 
a very complex engineering job. 


30631 (INIS-mf-12909, pp. 229-235) Experimental charac- 
terization of a vertical u-tube steam generator. Hanna, B.N. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Ingham, P.J. Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 4838p. (CONF-8706423-: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A series of steady-state and transient steam generator character- 
ization experiments was conducted in the RD-14 Thermalhydraulic 
Test Facility in which the steam generators are scaled 1:1 vertically 
with typical CANDU reactor steam generators. The experiments 
conducted studied the thermalhydraulic behaviour over a range of 
conditions that might be encountered in postulated reactor acci- 
dents. Steady-state experiments were conducted over a 
secondary-side pressure range of 0.1 MPa(g) to 4.5 MPa(g) for 
both forced and natural circulation conditions in the primary circuit. 
Transient experiments were conducted with a power trip to typical 
decay power levels in the primary loop and with/without primary 
pump ramp-down to simulate loss of class IV power and 
secondary-side depressurization to simulate crash cooling. The 
RD-14 facility and the steam generator characterization experi- 
ments are described in general terms. Preliminary CATHENA 
simulations of two fo the steady-state experiments, one a high 
secondary-side pressure and full nominal heated section power, 
and the other at low secondary-side pressure and typical decay 
heated section power, are discussed. A preliminary simulation of 
one transient experiment from full power is discussed in detail. 


30632 (INIS-mf—12909, pp. 236-240) Experimental investige- 
tion of the refill behaviour in a CANDU-type header/teeder 
system. Kowalski, J.E. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); Krish- 
nan, V.S. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423—: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

A preliminary experimental investigation was conducted to study 
transient phenomena that may occur in CANDU-type headers dur- 
ing water injection into the inlet header. This paper describes the 
blowdown and refill results in detail. The effects of the initial pre- 
heat temperature, injection pressure, break size and location on 
the header refill time were also analyzed. This work represents an 
important first step in our efforts to understand header behaviour 
under transient condition. The experimental data obtained form a 
data base against which analytical header models can be verified. 


30633 (INIS-mf-12909, pp. 241-248) The experimental 
determination of circumferential temperature distributions de- 
veloped in pressure tubes during slow coolant boiidown. So, 
C.B. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Gillespie, G.E.; 
Moyer, R.G.; Litke, D.G. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual confter- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A series of four experiments has been performed to measure the 
circumferential temperature distribution and deformation of pres- 
sure tubes under slow coolant boildown conditions. During the 
experiments, the stratified steam flow resulted in a local hot spot at 
the top of the pressure tube. Presented are the experimental data 
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from these tests, as well as important inferred channel thermalhy- 
draulic information. 


30634 (INIS-mf-12909, pp. 249-254) Verification of 2a 
thermat-hydraulic model of channel cooling degradation dur- 
ing a LOCA/LOECI event. Luxat, J.C. (Ontario Hydro, Toronto, 
ON (Canada)); Rance, F.D.; So, C.B.; Moyer, R.G.; Litke, D. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1987. 483p. 
(CONF-8706423-: 8. annual Canadian Nuclear Society confer- 
ence, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

A thermal hydraulic model is described for analysis of the pro- 
gression of fuel cooling degradation in CANDU channels during 
loss of coolant accidents accompanied by failure of the emergency 
coolant injection system. Verification of aspects of the model 
against experimental data obtained from four pressure tube circum- 
ferential temperature distribution test is presented. 


30635 (INIS-mf-12909, pp. 255-262) Progress on SMARTT 
simulation of pressure tube circumferential temperature distri- 
bution experiments Test 1 to 4. Locke, K.E. (Ontario Hydro, 
Toronto, ON (Canada)); Luxat, J.C.; Muzumdar, A.P.; So, C.B.; 
Moyer, R.G.; Litke, D. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual conter- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The computer code, SMARTT, has been used to model Tests 3 
and 4 of the Pressure Tube Circumferential Temperature Distribu- 
tion Experiments being conducted at WNRE. The shape of the 
circumferential temperature distribution during ballooning and the 
pressure tube straining behaviour are well-predicted. The timing for 
rupture/contact shows excellent agreement for Test 4, however, the 
predicted heatup is delayed for Test 3. The sensitivity to several 
calculational parameters is presented. The results of Tests 1 to 4 
are discussed in light of our current understanding of the phenom- 
ena of pre-contact rupture. 


30636 (INIS-mf—12909, pp. 265-271) Point Lepreau Generat- 
ing Station: 4 years of reliable production. Hadfield, A.C.F. 
(New Brunswick Electric Power Commission, Point Lepreau, NB 
(Canada). Point Lepreau Generating Station). Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes and analyses the performance statistics of 
the Point Lepreau Generating Station since its start-up in 1982. 
Comparisons are presented with the rest of the world in general 
and with other CANDU units in particular, and with operating stan- 
dards laid down by Ontario Hydro and INPO. Principal contributors 
to station outages and energy losses are described, and the 
overall contribution made by Pt. Lepreau is briefly covered. Con- 
struction of a second unit is recommended. 


30637 (INIS-mf-12909, pp. 272-278) Fuel detect detection 
by radiolodine monitoring. Manzer, A.M. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Macici, N. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1984, the uranium released from one defective fuel element at 
Gentilly increased the radioiodine levels in the coolant. The levels 
remain high 2.5 years later, possibly due to the buildup of fissile 
plutonium within the uranium contamination in the core. The corre- 
sponding gamma fields on the primary circuit components were 
significantly higher during the 1985 outage, but returned to normal 
levels a year later. The follow-up analysis confirms that the short- 
lived radiciodines, |-134 and 1-132, provide advance warning of 
uranium release from fuel defects, and that |-131 is an unreliable 
parameter for predicting the number of fuel defects in the core. 
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30638 (INIS-mf-12909, pp. 279-286) The role of enriched 
tuel in CANDU power uprating. Chan, P.S.W. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Dastur, A.R. Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 483p. (CONF-8706423-: 8. annual Canadian Nuclear Society 
conference, Saint John (Canada), 16-17 Jun 1987). In Proceedings 
of the Canadian Nuclear Society 8. annual conference. Order 
Number DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

Different methods of distributing fissile and absorber material for 
uprating the power level in existing and future CANDUs are com- 
pared. For existing CANDUs the preferred method is found to be 
fissile material distribution using new fuelling schemes. A combina- 
tion of fissile and absorber materials distribution produces the 
highest uprating for future CANDUs. However, the decreasing 
requirement for xenon override due to the demonstrated high avail- 
ability of CANDU, reduces the importance of the role that absorber 
distribution in the form of adjuster rods can play. 


30639 (INIS-mf-12909, pp. 287-291) Waterlancing for 
CANDU steam generators. Schneider, W.G. (Babcock and Wilcox 
Canada Ltd., Cambridge, ON (Canada)). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1987. 4838p. (CONF-8706423—: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Sludge removal from steam generators is now considered essen- 
tial in minimizing the risk of tube corrosion due to attack within the 
sludge deposits and waterlancing has gained wide acceptance as 
the preferred method for removal of sludge from tube sheets. Wa- 
terlancing has recently been performed as a demonstration project 
at Pickering Unit 1 Steam Generator (SG) No. 3 - a unit with very 
difficult access and very hard sludge. The equipment setup in- 
volved specially designed, compact, articulated lances for use with 
the existing system. The results showed that this type of unit could 
be lanced, but at a slow rate due to the hardness of the deposits. 
It also showed that tube erosion was not a problem. Based on this 
experience and its widespread acceptance, waterlancing at regular 
intervals is recommended. 


30640 (INIS-mf-12909, pp. 317-326) The relevance of Cher- 
nobyl to LWR and PHWR source term experimental programs. 
Iglesias, F.C. (Atomic Energy of Canada Ltd., Chak River, ON 
(Canada). Chalk River Nuclear Labs.); Hunt, C.E.L.; Cox, D.S.; Os- 
borne, M.F.; Lorenz, R.A.; Collins, J.L. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 483p. (CONF-8706423-—: 8. annual 
Canadian Nuclear Society conference, Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 
nual conference. Order Number DE91642399. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A number of mechanisms and complex processes have been in- 
voked releases during the Chernobyl accident. Unfortunately, the 
published information about fuel temperatures, environment and 
activity releases is sparse and sometimes inconsistent. As a con- 
sequence, a comprehensive analysis of the event is inconceivable. 
However, it is possible to set some bounding conditions within 
which the activity releases from the fuel elements took place. The 
experimental programs of Oak Ridge National Laboratory (ORNL) 
and the Chalk River Nuclear Laboratories (CRNL) were conceived 
to study fission product release and behaviour under a variety of 
conditions. The ORNL studies involve the annealing of fuel rod 
segments in a horizontal or vertical induction furnace in dry air, 
steam-helium-hydrogen and purified helium at temperatures from 
500 to 2425 degrees Celsius. To date 30 tests have been done on 
irradiated fuel rods plus other control tests with tracers and fuel 
simulants. Future tests are planned to core melt-down tempera- 
tures, on the stability of certain chemical forms and on the 
influence of reactor structura/control materials. The CRNL program 
consists of annealing of irradiated UOz in air, and steam environ- 
ments, at temperatures between 500-2700 degrees Celsius. To 
date 45 tests have been done at temperatures up to 1668 degrees 
Celsius. Future work will involve release measurements during 
UO2-Zircaloy interaction, and tests with short fuel rod segments at 
temperatures from 1000 to 2700 degrees Celsius. By combining 
the results from both the ORNL and CRNL programs we are able 


to present a more complete picture of the fission product release 
from UOz fuel in postulated reactor accidents. The bounding condi- 
tions estimated for the Chernobyl accident lie within those already 
considered by these programs and no additions to these experi- 
mental programs appear to be required. 16 refs. 


30641 (INIS-mf-12909, pp. 357-360) Confidence in fuel 
channel components. Cheadle, B.A. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1987. 483p. 
(CONF-8706423—: 8. annual Canadian Nuclear Society confer- 
ence, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

Although the basic design of the fuel channel has not changed 
since NPD, the power output of the channel has been considerably 
increased and the operating conditions for the components have 
become correspondingly more severe. The individual components 
have been developed and improved. Their service performance 
has been very good and only a few of the pressure tubes have 
given any problems. The properties of the components change dur- 
ing service due to the stress, temperature, corrosion and neutron 
flux. Dimensional changes and fitness for service can both limit the 
service life of the components and, the parameters that affect 
these are reviewed. 


30642 (INIS-mf-12909, pp. 361-367) Pressure tube procure- 
ment tor CANDU reactors. Price, E.G. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Venkatap- 
athi, S. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The procurement practice on pressure tubes for CANDU reactors 
is described. The reference design, the metallurgical and the qual- 
ity assurance requirements relating to the procurement actions are 


noted. The objectives of procurement engineering are related to 
improving the tube quality and performance by specific changes in 
the pressure tube fabrication and the qualification procedure gov- 
erning changes is briefly outlined. The future direction of pressure 
tube procurement practice is discussed. 


30643 (INIS-mf—12909, pp. 368-374) Corrosion performance 
of ZR-2.5 wt% NB pressure tubes in Ontario Hydro’s operating 
CANDU nuclear reactors. Warr, B.D. (Ontario Hydro, Toronto, ON 
(Canada)); Lichtenberger, P.C. Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian 
Nuclear Society conference, Saint John (Canada), 16-17 Jun 
1987). In Proceedings of the Canadian Nuclear Society 8. annual 
conference. Order Number DE91642399. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The corrosion and deuterium pickup performance of Zr-2.5 wt% 
Nb pressure tubes in Ontario Hydro’s operating CANDU nuclear re- 
actors is presented and interpreted. Zr-2.5 wt% Nb performance is 
compared to available data in the worldwide literature and to that 
for CANDU Zircaloy-2 pressure tube experience. The possible in- 
fluence of trace impurities on corrosion performance is reviewed. 


30644 (INIS-mf-12909, pp. 375-381) Progress on an exper! 
mental to determine the c of pressure 
tube rupture in CANDU reactors. Hadaller, G.!. (West 
Canada Ltd., Hamilton, ON (Canada)); Muzumdar, A.P. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 483p. (CONF- 
8706423—: 8. annual Canadian Nuclear Society conference, Saint 
John (Canada), 16-17 Jun 1987). in Proceedings of the Canadian 
Nuclear Society 8. annual conference. Order Number 
DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The first two phases of an experimental program to determine 
the consequences of pressure tube rupture in a full-scale CANDU 
fuel channel at operating temperature and pressure have been 
completed. The results of the first Phase have been reported. In 
the second phase of this program prototypical Zr-2 calandria tubes 
were subjected to pressure tube rupture and the results of coolant 
over-pressure and calandria tube deformation are presented here. 
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30645 (INIS-mf—12909, pp. 382-389) The behaviour of the 
CANDU calandria tubes. Elis, C.E. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.): Cole- 
man, C.E.; Fidleris, V.; Causey, A.R.; Ho, E.T.C. Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU calandria tubes, made of annealed Zircaloy-2, have 
given excellent service in-reactor. The properties of Zircaloy-2, in- 
cluding its response to neutron irradiation, are very satisfactory for 
this application. Examination of calandria tubes removed from reac- 
tors has shown that the material should continue to respond well to 
the reactor environment. Thus, continued good service from the 
tubes is predicted. 


30646 (INIS-mf—12909, pp. 390-395) The fallure of the pres- 
sure tube in fuel channel NO6 of Bruce NGS-A unit 2 in March 
1986. Field, G.J. (Ontario Hydro, Toronto, ON (Canada)); Shana- 
han, M.W. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The events leading up to the failure of Bruce NGS-A Unit 2 
pressure tube NO6 are described. Based on the subsequent exam- 
ination of the tube, reactor operating history and pressure tube 
manufacturing information, the failure sequence is deduced. 
Remedial actions which have been adopted for avoiding similar oc- 
currences are listed. 


30647 (INIS-mf-12909, pp. 399-403) Operational safety 
management at Point Lepreau Generating Station. Weeks, D.F. 
(New Brunswick Electric Power Commission, Point Lepreau, NB 
(Canada). Point Lepreau Generating Station); Wilson, D.J. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1987. 483p. 
(CONF-8706423—: 8. annual Canadian Nuclear Society confer- 
ence, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of Operational Safety Management is to minimize 
the risks associated with Operation of the Station. This paper 
presents our views on what constitutes Safety, reviews the nature 
of problems faced by station operations staff and the tools avail- 
able to deal with these problems. The dynamic nature of Safety 
problems and thus the methods required to manage them are 
explained. Examples are given of some recently experienced prob- 
lems and the types of procedural changes being considered to 
better address operational problems in the future. 


30648 (INIS-mf—12909, pp. 404-408) Suitability study of on- 
line leak tests for CANDU single-uni containment bulidings. 
Lafortune, J.F. (New Brunswick Univ., Fredericton, NB (Canada)); 
McDevitt, C.A.; Poolpol, S. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual confer- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

CANDU reactor containment buildings are checked for integrity 
every five years. An on-line test could be performed more often 
and thereby reduce the chances of long term unavailability of the 
containment system. A test procedure which accounts for opera- 
tional factors is proposed. A theoretical error analysis is performed 
to study the effect of test parameters on the accuracy and sensitiv- 
ity of the test. It is found that leak rates greater than 5% per day 
can be detected in less than one day. Leak rates at the target 
0.5% per day require tests longer than five days and the leak de- 
tection is complicated by operations factors. A test of two to three 
days will allow the detection of a 1% per day leak. It is also shown 
that a system modification which draws instrument air from inside 
the reactor building would allow the detection of a 0.5% per day 
leak rate in less than twelve hours. Annual tests performed during 
shutdown at a pressure of 62 kPag would detect a 0.5% per day 
leak rate in 5 hours. 
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30649 (INIS-mf-12909, pp. 409-417) Development of a 
CANDU fuel channel replacement program. Bennett, E.J (On- 
tario Hydro, Toronto. ON (Canada)); Eager, R.A. Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Ontario Hydro has performed considerable rehabilitation on in- 
service nuclear reactors. The first fuel channel replacement at an 
in-service reactor was performed in 1967 and by July of 1987, an 
additional 863 fuel channels will have been replaced at Ontario Hy- 
dro nuclear generating stations. Progressive improvements in the 
fuel channel replacement programs have resulted from refinements 
in occupational safety, quality control, reactor outage duration, tool- 
ing/equipment, decontamination, mockups, overall coordination 
procedures and detailed work plans. Further improvements will 
continue to be sought in the on-going development and optimiza- 
tion of fuel channel replacement programs, as experience gained is 
factored into the planning. 


30650 (INIS-mf-12909, pp. 418-424) Emergency operating 
procedures based on thermodynamic state. Colquhoun, R. (Roy 
Colquhoun Associates, Toronto, ON (Canada)); Johnson, A.R.; Mc- 
Callum, J.F.; Weeks, D.F. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423—: 8. annual Canadian Nu- 
clear Society conterence, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual confer- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Since the TMI-2 accident in 1979, all western countries with sig- 
nificant nuclear electricity supply programmes have recognized the 
benefits of a symptoms oriented approach for operation reaction 
and response to severe plant upsets. The development of Emer- 
gency Operating Procedures (EOP) for the Point Lepreau station 
has followed a complementary two track structure, both tracks hav- 
ing a thermodynamic state basis. One track deals with plant upsets 
where the nature of the cause of the upset is recognized and an 
Event Specific EOP exists for that cause. The second track caters 
to upset conditions where the Critical Safety Parameters are out- 
side defined acceptable values or the Critical Safety Parameters 
are trending towards their unacceptable limits and (i) the cause of 
the event is not recognized or, (ii) the cause is recognized but no 
Event Specific EOP exists. Event Specific EOP structure and 
format are discussed and illustrated and the Critical Safety Param- 
eters associated with developing the second track for boiler heat 
sink configurations are discussed. 


30651 (INIS-mf—-12909, pp. 433-437) Vibration analysis of 
the PHT piping system of Point Lepreau NGS. Mikasinovic, M. 
(Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conference, Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 
nual conference. Order Number DE91642399. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Point Lepreau NGS is a 600 MeW CANDU Unit and has 
four Primary Heat Transport (PHT) pumps. In the course of a spe- 
cific mode of operation with only two pumps running a certain 
amount of heavy water flows through a stability line, which has two 
orifice plates. During that mode of operation the PHT piping experi- 
enced a level of vibration high enough to discourage the two pump 
mode of operation. This paper presents the course of actions per- 
formed to establish a vibration mechanism. An extensive test 
program to formulate the nature of vibration and find out character- 
istics of the system has been implemented. Vibration accelerations, 
pressure pulsations, flow rates, system pressures and operating 
temperatures have been recorded. An impact test for structural nat- 
ural frequencies was utilized. All possible solutions to remedy the 
problem have been discussed. The most practical solution to the 
PHT piping vibration problem is recommended. The design crite- 
rion, for avoiding a severe vibration caused by the vortex shedding 
at an orifice in the stability line of a 600 MeW Unit, is derived. 


30652 (INIS-mf-12909, pp. 441-448) CANDU 600 reactor 
output optimization. Alien, P.J. (Atomic Energy of Canada Ltd., 
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Sheridan Park, ON (Canada). CANDU Operations); Soulard, M.R.; 
Orpen, V.C.; Thompson, P.D. Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian 
Nuclear Society conference, Saint John (Canada), 16-17 Jun 
1987). In Proceedings of the Canadian Nuclear Society 8. annual 
conference. Order Number DE91642399. Source: OSTI; NTIS 
(US Sales Only); INIS. 

As part of a program to reduce capital cost and construction 
schedule, Atomic Energy of Canada Ltd. - CANDU Operations has 
identified design improvement to increase the output of a CANDU- 
600 unit by 17%. These improvements are based on proven 
technology thereby ensuring that the uprated plant will perform to 
the same high standards of reliability and safety as other CANDU 
designs. This report presents comparisons of the uprated design to 
other CANDU designs and shows that the choice of design alterna- 
tives is based on the design, manufacturing, commissioning and 
operating experience gained through other CANDU designs which 
are already operating or in the process of being constructed. 


30653 (INIS-mf-12909, pp. 454-457) Improved CANDU 600 
designability. Craik, N.G. (Atomic Energy of Canada Ltd., Shen- 
dan Park, ON (Canada). CANDU Operations). Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The layout of the CANDU 600 nuclear generating station has 
been improved so that the Designability has been enhanced, i.e. 
the layout provides more freedom in space for the design of sepa- 
rate systems and thus requires less coordination and interference 
in the design and construction of such systems. Examples are 
given of the design of the main steam lines, the main control room 
cabling, power cabling to the motor control centres, the NSP/BOP 
interface and reactor building penetrations. 


30654 (INIS-mf-12909, pp. 458-461) Optimization of Dar- 
lington tritium removal facility performance eftects of key 
process variables. Busigin, A. (Ontario Hydro, Toronto, ON 
(Canada)); Sood, S.K. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423—: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual confer- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Ontario Hydro has constructed a Tritium Removal Facility 
(DTRF) at its Darlington Nuclear Generating Station ‘A’ to extract 
tritium from the heavy water moderator systems of its CANDU nu- 
clear reactors. This paper presents results of computer simulations 
of the DTRF process system to illustrate the major factors being 
considered in developing an optimum operating strategy. 


30655 (INIS-mf—12910, pp. 2-18) Developments in CANDU 
fuel technology in Argentina. Cirimelio, R.O. (Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina)); Olezza, R. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1986. 643p. 
(CONF-861026—: International conference on CANDU fuel, Ontario 
(Canada), 6-8 Oct 1986). In Proceedings of the international con- 
ference on CANDU fuel. Order Number DE91642541. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This presentation updates the paper presented at the Heavy Wa- 
ter Reactor Fuel technology Seminar held in Bariloche, Argentina, 
in 1983. Main efforts in the last two years were devoted to reach 
production scale level and in-reactor fuel performance qualification. 
Different aspects and results of these stages are reported. Some 
activities such as processes and production equipment optimization 
are discussed. An optimization of in-reactor fuel performance pre- 
diction tool (BACO Code) was also made. A short description of 
the work strategy faced in order to detect and confirm the causes 
of fuel failure and a brief summary of the reached results is pre- 
sented. 


30656  —_ (INIS-mf-12910, pp. 52-64) Development of QA/QC 
technology in Korea. Myung Seung Yang (Korea Atomic Energy 
Research Inst., Daeduk (Republic of Korea)); Han Soo Kim; Hyuk Il 


Kwon; Young Woo Lee; Kyung Soo Suh. Canadian Nuclear Society, 


Toronto, ON (Canada). 1986. 643p. (CONF-861026—: Intemational 
conference on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

KAERI (Korea Advanced Energy Research Institute) has per- 
formed research to develop the fabrication technology of CANDU 
nuclear fuel since 1981. Based on the satisfactory results of in-pile 
and out-of-pile tests of prototype nuclear fuel and the outstanding 
pertormance of 48 KAERI-made nuclear fuels in Wolsung(CANDU) 
power reactor, Korean government decided KAER! to supply all the 
nuclear fuels for Wolsung from 1988. In order to guarantee the 
safety and performance of nuclear fuel manufactured in mass pro- 
duction scale, well-organized quality assurance system and 
appropriate quality control techniques should be established. To es- 
tablish the QA system, KAERI reviewed various QA standards and 
decided to establish QA system based on the 10 CFR 50 Appendix 
B. Quality control techniques was also revised to fit the mass pro- 
duction even though quality inspection techniques have already 
been developed during research period. By applying statistical 
quality control techniques to various fabrication processes, sam- 
pling inspection plan has been reviewed and optimized considering 
the stability and importance of the processes. 


30657 (INIS-mf-12910, pp. 65-78) Fuel for advanced 
CANDU reactors. Notley, M.J.F. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Dunn, J.T.; 
Lipsett, J.J.; Spinks, N.J. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026—: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the intemational conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU reactor system has proven itself to be a world 
leader in terms of station availability and low total unit energy cost. 
In 1985 for example, four of the top ten reactor units in the world 
were CANDU reactors operating in South Korea and Canada. This 
excellent operating record requires an equivalent performance 
record of the low-cost, natural uranium fuel. Future CANDU reac- 
tors will be an evolution of the present design. Engineering work is 
under way to refine the existing CANDU 600 and to incorporate 
state-of-the-art technology, reducing the capital cost and construc- 
tion schedule. In addition, a smaller CANDU 300 plant has been 
designed using proven CANDU 600 technology and components 
but with an innovative new plant layout that makes it cost competi- 
tive with coal fired plants. For the long term, work on advanced 
fuel cycles and major system improvements is underway ensuring 
that CANDU plants will stay competitive well into the next century. 


30658 (INIS-mf—12910, pp. 79-95) Ontario Hydro fuel pertfor- 
mance experience and development program. Hains, A.J. 
(Ontario Hydro, Toronto, ON (Canada)); Silva, R.L. da; Truant, P.T. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 643p. 
(CONF-861026-—: International conference on CANDU fuel, Ontario 
(Canada), 6-8 Oct 1986). In Proceedings of the international con- 
ference on CANDU fuel. Order Number DE91642541. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Nuclear generated electricity from Ontario Hydro reactors repre- 
sented 41.8% of the total electrical energy produced in the 
province in 1985. Ontario Hydro has in excess of 145 reactor-years 
experience with 15 commercial sized nuclear units (9 615 MWe 
net) currently in operation and another 5 nuclear units (4 339 MWe 
net) now under construction. Fueling performance has been excel- 
lent with more than 60,000 fueling operations successfully 
completed and approximately 450,000 fuel bundles operating as 
designed. The recent reactor uprating of Bruce NGS-A to 100% FP 
has resulted in fuel linear ratings which are higher than those of 
any other CANDU power reactor. A recent review of failure criteria 
for thick CANLUB indicates that the identified failure thresholds are 
being exceeded by a small number of bundies during normal refu- 
eling at BNGS-A. Future operating conditions are expected to 
place increasing demands on fuel performance and have thus 
prompted a 10-year Operating Fuel Technology Program aimed at 
improving fuel performance margins and reducing fueling costs. 


30659 (INIS-mf-12910, pp. 96-105) Pickering operations 
fuel performance review. Underhill, H.J. (Ontario Hydro, Picker- 
ing, ON (Canada). Pickering Generating Station). Canadian 
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Nuclear Society, Toronto, ON (Canada). 1986. 643p. (CONF- 
861026-: International conference on CANDU fuel, Ontario 
(Canada), 6-8 Oct 1986). In Proceedings of the international con- 
ference on CANDU fuel. Order Number DE91642541. Source: 
OSTI; NTIS (US Sales Only); INIS. 

CANDU fuel coupled with ‘on power’ fuelling has been a great 
economic success. The prime performance indicator of success 
being a lifetime fuel handling contribution to station incapability of 
only 0.6%. Fuel handling maintenance and operating cost has 
been about 2% of the total unit energy cost. Since in service, 
245,000 fuel bundies have been irradiated at Pickering. Handling 
this large amount of fuel has presented a challenging variety of in- 
cidents and difficulties. From an operating experience viewpoint, 
the author submits that the fuel design is not fully optimized, and 
our fuel handling system has not been designed to fully cope with 
the constraints imposed by the fuel design. Viewed purely from a 
mechanical/hydraulic aspect a fuel bundle of half the present 
length and weight with a much lower sliding friction might be a de- 
sired direction of future development. In considering the past 15 
years of Pickering maintenance experience the author contends full 
biological shielding should be provided on all fuel handling vessels 
and pathways for ease of access in recovery situations and system 
maintenance. In-core fuel failures are manageably small, however, 
as a result we do suffer significant maintenance ~ dose due to our 
inability to locate and remove failed fuel. 


30660 (INIS-mf—12910, pp. 39-51) PHWR fuel fabrication: 
Indian experience. Somayajulu, G.V.S.R.K. (Nuclear Fuel Com- 
plex, Hyderabad (India)); Krishnan, T.S.; Singh, A.; Chandramouli, 
V.A.; Balaramamoorthy, K.; Katiyar, N.P.S.; Rajendran, R.; Sridha- 
ran, A.K.; Suryaprakash, N. Canadian Nuclear Society, Toronto, 
ON (Canada). 1986. 643p. (CONF-861026—: International confer- 
ence on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

With the decision of the Indian Department of Atomic Energy to 
opt for a Heavy Water Reactor system for nuclear power genera- 
tion work was taken up in the early sixties on development of 
technology on Zircaloy-clad U0, fuels. Pilot scale production facili- 
ties were set up at Trombay to evolve the technology of U0. 
powder production and fuel element fabrication. Half the initial 
charge of fuel was made in India and the other half was provided 
by Canada. The fuel Zircaloy-clad natural U02 was made with im- 
ported zircaloy tubes and hardware for the first half charge fuel. 
The experience thus gained was used to design and build a large- 
scale fuel fabrication facility. The Nuclear Fuel Complex (NFC) thus 
came into existence in early 70's to manufacture PHWR fuel. Facil- 
ities were also established at NFC for production of BWR fuel, 
zircaloy tubing and hardware required for the fuel; and Zircaloy 
coolant and calandria tubes required for the reactors. NFC 
produces Zircaloy-clad natural U02 fuel for PHWRs at Kota (Ra- 
jasthan), Kalpakkam (Tamil Nadu) and Narora (Uttar Pradesh) 
Starting from indigenous magnesium diuranate concentrates from 
(Uranium Corporation of India Limited ) for production of U0, pel- 
lets, and zircon beach sands from IRE (indian Rare Earths Limited 
) for production of Zircaloy fuel and hardware. The fuel production 
plants are being expanded to meet the increased tue! requirements 
of the planned nuclear power programme. The fuel produced so far 
has shown an excellent in-reactor behaviour as judged by the very 
low failure rates. With the development of computer codes for fuel 
design and management and with the establishment of fuel design 
and testing capabilites, ‘total fuel’ capability has been established 
leading to self-sufficiency in this vital area of nuclear technology. 
This paper primarily details our experience in fuel manufacture and 
inspection and highlights operational experience. 


30661 (INIS-mf—12910, pp. 106-125) Fuel management and 
fuel performance at Point Lepreau Generating Station. Shad, 
M.A. (New Brunswick Electric Power Commission, Point Lepreau, 
NB (Canada). Point Lepreau Generating Station). Canadian Nu- 
clear Society, Toronto, ON (Canada). 1986. 643p. (CONF-861026-: 
International conference on CANDU fuel, Ontario (Canada), 6-8 
Oct 1986). In Proceedings of the intemational conference on 
CANDU fuel. Order Number DE91642541. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Fuel management strategy and excess reactivity targets for the 
Point Lepreau Nuclear Generating Station are presented. Attained 
discharge burnup and peak channel power are compared to design 
targets. Based on the commissioning experience of 3-D diffusion 
depletion code RFSP, we now use instantaneous device positions 
and distributed xenon options to compute flux and burnup incre- 
ment. Limitations of fluxmapping-based PMCR code are discussed. 
Due to these limitations instantaneous RFSP simulations are now 
used to compute ripple used in routine ROP detector calibration. 
Systems used to identify, locate and confirm defective fuel are 
discussed. A summary of fuel performance at PLGS for fuel manu- 
factured by different manutacturers for the period 1982 to 1986 is 
presented. 


30662 (INIS-mf—12910, pp. 178-190) Modelling CANDU fuel 
behaviour. Sills, H.E. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); iglesias, F.C.; 
Walsworth, J.A.; Lewis, B.J.; Veeder, J.1. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 643p. (CONF-861026-: international 
conference on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

A program of closely associated experimental activities and fuel 
performance modelling, spanning several decades, underlies the 
excellent fuel performance demonstrated by CANDU fuel. Several 
papers in this conference describe this ongoing program to under- 
stand and represent fuel behaviour during normal operation, upset 
and severe fuel damage conditions. This paper provides an 
overview of many of these activities at AECL Research and the 
suite of validated process submodels and integrated fuel models 
which have been developed. 


30663 (INIS-mf-12910, pp. 191-200) Improvement of 
CANDU fuel pertormance analysis code ELESIM: Fission 
product gas release model. Suk, H.C. (Korea Atomic Energy Re- 
search Inst., Daeduk (Republic of Korea)); Hwang, W.; Park, J.H.; 
Sim, K.S.; Kim, B.G.; Jeong, C.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 643p. (CONF-861026-: international 
conference on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

The release of fission product gas from U0. fuel has been mod- 
elled by the ELESIM CANDU fuel performance code, developing 
an analytical model for intergranular bubble formation and interlink- 
age, and ultimately gas escape to voidage. It incorporates the 
relevant physical parameters: critical bubble size dependent on 
thermal gradient, average bubble size for lenticular intergranular 
bubble and bubble size distribution from random coalescence. The 
model predicts the absolute magnitude and trend with power his- 
tory in comparison with data. 


30664 (INIS-mf-12910, pp. 201-214) Experience with 
FRAPCON-2 for the analysis of CANDU fuel pertormance un- 
der normal operating conditions. Richards, M.J. (Hydro-Quebec, 
Montreal, PQ (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026—: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents some experience with the LWR code 
FRAPCON-2 using input data typical of CANDU-600 fuel and 
power history of an ‘overpower envelope’ as used in CANDU 
safety analyses. Of the three basic thermo-mechanical model op- 
tions available, meaningful results were obtained only for 
FRACAS-| and FRACAS-ll, in conjunction with the Booth, Beyer- 
Hann, and FASTGRASS fission gas release model options. The 
results are compared with those given by the reference CANDU 
fuel performance code, ELESIM, for the same input data. In gen- 
eral, the differences between the predictions of the three fission 
gas release models (for a given thermo-mechanical model) were 
more pronounced than the differences between the two thermo- 
mechanical models (for a given fission gas release model). For all 
combinations of models used, there are some significant difter- 
ences with respect to the reference results from ELESIM and to 
known CANDU fue! behaviour. In the light of these disparities, 
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FRAPCON-2 is not recommended for the routine analysis of 
CANDU fuel performance under normal operating conditions. 


30665 (INIS-mf-12910, pp. 215-233) ELESTRES: pertor- 
mance of nuclear fuel, circumferential ridging, and multiaxial 
elastic-plastic stresses in sheaths. Tayal, M. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations). 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 643p. 
(CONF-861026—: International conference on CANDU fuel, Ontario 
(Canada), 6-8 Oct 1986). In Proceedings of the intemational con- 
ference on CANDU fuel. Order Number DE91642541. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The finite element code ELESTRES models the two-dimensional 
axisymmetric behaviour of a CANDU fuel element during normal 
operation. The main focus of the code is to estimate temperatures, 
fission gas release, and axial variations of deformations/stresses in 
the pellet and in the sheath. Thus the code is able to predict 
details like stresses/strains at circumferential ridges. This paper de- 
scribes the current version of ELESTRES. The emphasis is on a 
recent addition: multiaxial stresses in the sheath near circumferen- 
tial ridges. For accuracy in the critical region, a fine mesh is used 
near the ridge. To keep computing costs low, a coarse mesh is 
used near the midplane of the pellet. Predictions of ELESTRES 
show good agreement with about 80 measurements of fission-gas- 
release. In this paper, we also present ELESTRES predictions of 
hoop strains in sheaths, for two irradiations: element ABS and 
bundle GB. For both irradiations, predictions compare favorably 
with measurements. An illustrative example shows that near cir- 
cumferential ridges, bending contributes to multiaxial stresses in 
the sheath. This can have a significant effect on sheath integrity, 
such as during stress-corrosion-cracking due to power-increases, 
or during corrosion-assisted-fatigue due to power-cycling. 


30666 (INIS-mf-12910, pp. 272-294) The eftect of CANLUB 
graphite and SILOXANE coatings on U02/Zircaloy-4 interac 
tions. Lim, C.S. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Wren, 
D.J.; Rosinger, H.E. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026—: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments have been performed to measure the rate of inter- 
action between U0. and Zircaloy with no interfacial coating and 
with CANLUB graphite and SILOXANE lubricant coatings over the 
range 1423 to 2023 K. The results with no coating agree well with 
other published data. With a 5-um CANLUB graphite coating, the 
interaction was completely suppressed for temperatures below 
1773 K. Above this temperature the reaction rates with and without 
the graphite coating were identical. A 5-um SILOXANE coating 
was found to have essentially no impact on the U02/Zircaloy inter- 
action. These results are discussed in terms of the chemistry of the 
lubricants and the U02/Zircaloy interaction. 


30667 (INIS-mf-12910, pp. 306-320) The rating of element 
closure welds and its influence on tuei reliability. Sejnoha, R. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Valli, G.; Ceccotti, G.; Magnoli, L. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 643p. (CONF- 
861026—: International conference on CANDU fuel, Ontario 
(Canada), 6-8 Oct 1986). In Proceedings of the intemational con- 
ference on CANDU fuel. Order Number DE91642541. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A high performance standard of CANDU fuel, and similarly of 
CIRENE fuel is possible only if the frequency of fuel element fail- 
ures due to incomplete welds is kept very low. Weld rating, i.e. the 
relative length of sound weld line, is used to characterize the weld 
completeness. Metallography is used for quantitative determination 
of the weld rating. The nature of the metallographic inspection 
method, together with the affordable sample size and the very low 
acceptable weld failure rate, make a statistical approach to the 
evaluation of the weld ratings necessary. The paper outlines a sta- 
tistical method of weld rating assessment. The method links the 
probability of finding discontinuities in metallographic sections, with 
the distribution of discontinuities in a statistical sample of welds. It 
presents the results in the form of a weld rating distribution graph. 


Applications of the method are discussed. Its use is shown for 
three batches of CIRENE development welds. 


30668 (INIS-mf-12910, pp. 401-418) Characterization of 
used CANDU fuel by nondestructive and destructive radio- 
chemical analysis. Chen, J.D. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Beeley, P.A.; Taylor, R. Canadian Nuclear Society, Toronto, 
ON (Canada). 1986. 643p. (CONF-861026—: International confer- 
ence on CANDU fuel, Ontario (Canada), 68 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

A comprehensive program to analyze used fuel was carried out 
at the Whiteshell Nuclear Research Establishment (WNRE) as part 
of a larger study of the long-term behaviour of used CANDU™ fuel 
stored in dry and moist air at 150 degrees Celsius. Measurements 
were carried out to determine fission product and burnup distribu- 
tions along the length of fuel elements, across radii of fuel bundles, 
and within individual transverse sections of fuel elements. Destruc- 
tive radiochemical analyses were used to confirm the 
gammaz-scanning data. The results show significant burnup gradi- 
ents axially and radially within individual elements and fuel 
bundles. The analytical results are in good agreement with reactor 
physics computer code predictions. 


30669 (INIS-mf—12910, pp. 428-443) An analytical model for 
heat transter within a CANDU fuel bundle residing in air. Ser- 
mer, P. (Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 643p. (CONF-861026-: In- 
ternational conference on CANDU fuel, Ontario (Canada), 6-8 Oct 
1986). In Proceedings of the intemational conference on CANDU 
fuel. Order Number DE91642541. Source: OSTI; NTIS (US Sales 
Only); INIS. 

There are a number of different situations in a CANDU fuel cycle 
when the irradiated fuel resides in air. The typical examples in- 
clude operating during fuel transfer, shipping, potential dry storage. 
In abnormal situations, dry fuel may be found in a reactor channel, 
end fitting, fueling machine, etc. As soon as a fuel bundie is with- 
drawn from its normal D2O (or H20) environment, its sheath 
temperature starts to rise until it reaches the equilibrium (maximum) 
value. This fuel heat up is caused by decay power. U02, as well as 
Zircaloy-4 oxidation rates depend on the temperature. Hence, the 
knowledge of the fuel temperature is essential in assessing the be- 
haviour of dry fuel. A new analytical model has been developed to 
estimate the maximum sheath temperature of an irradiated fuel 
bundle residing in air. Obtained numerical results show excellent 
agreement with the existing experimental values using 19- and 28- 
element electrically heated bundies. The maximum temperature is 
always attained at the surface of a central element. The caicula- 
tions also reveal that the thermal radiation is the dominant heat 
transfer within a CANDU fuel bundle even for low temperatures. 


30670 (INIS-mf-12910, pp. 445-459) lodine release from de- 
fective CANDU fuel after reactor shutdown. Lewis, B.J. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Duncan, D.B.; Phillips, C.R. Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 643p. (CONF-861026—: in- 
ternational conference on CANDU fuel, Ontario (Canada), 6-8 Oct 
1986). In Proceedings of the international conference on CANDU 
fuel. Order Number DE91642541. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Data from a reactor operating with a single defective fuel ele- 
ment were used to develop a physically-based model for describing 
the increased release of iodine to the primary coolant following re- 
actor shutdown. Transport of iodine from the fuel-to-sheath gap of 
the element to the primary coolant is described by a diffusion 
process. The model has been used to predict the timing of the in- 
creased release. 


30671 (INIS-mf-12910, pp. 470-489) Detective fuel location 
by dry sipping: Experience at Bruce NGS-A during the 1984 
fuel defect excursion. Judah, J. (Ontario Hydro, Toronto, ON 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 643p. (CONF-861026—: International conference on CANDU 
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fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings of the inter- 
national conference on CANDU fuel. Order Number DE91642541. 
Source: OSTI; NTIS (US Sales Only); INIS. 

One of the largest fuel defect excursions experienced by Ontario 
Hydro occurred in Unit 3 of Bruce NGS-A during December 1983 
and early 1984. A large part of our response to this problem 
involved the underwater visual examinations of irradiated fuel bun- 
dies. We were able to greatly reduce our workload by monitoring 
the radioactivity released by defected fuel bundles during their dry 
transfer from the D2O of the fueling machine to the H2O of the irra- 
diated fuel bay (IFB). This procedure is commonly called ‘dry 
sipping’. We were very successful in correlating dry sipping indica- 
tions from a suspect bundle pair to visually confirmed defected 
bundles. Residual contamination in the active vent of the fuel 
transfer system, after discharge of fuel to the IFB, almost always 
indicated discharge of a defected bundle. This was a new observa- 
tion. The short lived activity spike in the vent, during the discharge, 
was not found to be as reliable an indicator. This successful expe- 
rience contributed significantly to the resolution of the fuel defect 
problem. Also, the automatic system we installed greatly reduced 
the radiological hazard to station staff from the manual dry sipping 
procedure that existed previously. These results promise useful ap- 
plications to other Ontario Hydro nuclear stations. 


30672 (INIS-mf—12910, pp. 490-507) Transport mechanisms 
of uranium released to the coolant from tuel defects. Manzer, 
A.M. (Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations). Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026—: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

Fuel performance at domestic CANDU-600s, Point Lepreau and 
Gentilly, has been very good, with only a small number of fuel de- 
fects releasing uranium to the coolant. The in-core monitoring on 
these early fuel defects using the delayed neutron system, pro- 
vides some insight into uranium transport mechanisms and how 
they influence signal trends. Better understanding of these mecha- 
nisms, will assist the station operator in responding to trend 
changes and will ultimately provide guidance in assigning removal 
priorities should several fuel defects occur simultaneously. The av- 
erage delayed neutron signal of all channels is the key parameter 
for monitoring fuel performance in-core, and should be regarded as 
an early warning indicator of fuel performance problems. 


30673 (INIS-mf-12910, pp. 573-585) Gamma scanning of 
CANDU fuel. Delaney, H.G. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Chen, J.D. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026-: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

A versatile gamma-scanning system with high spatial resolution, 
has been developed for the nondestructive measurement of fission- 
product distributions in used fuel elements and glass waste forms. 
The instrument permits real-time data acquisition and analysis. 
Gamma scanning is used to characterize fuel for leaching and dry 
storage programs. In the fuel leaching studies, the gamma scanner 
has been able to detect a 3% loss of cesium from an intentionally 
defected fuel element. Burnup of Pickering and Bruce used fuel 
has been calculated from measurements of the average gamma- 
scanning '°’Cs activity. 


30674 (INIS-mf-12910, pp. 596-610) Improved locations of 
reactivity devices in future CANDU reactors fuelled with natu- 
ral uranium or enriched fuels. Boczar, P.G. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); van Dyk, M.T. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026-: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

A new configuration of reactivity devices is proposed for future 
CANDU reactors which improves the core characteristics with en- 
riched fuels, while still allowing the use of natural uranium fuel. 
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Physics calculations for this new configuration are presented for 
four fuel types: natural uranium, mixed plutonium - uranium oxide 
(MOX) having a burnup of 21 MWd/kg, and slightly enriched ura- 
nium (SEU) having burnups of either 21 or 31 MWd/kg. 


30675 (INIS-mf-12910, pp. 587-595) Once-through thorium 
cycles in CANDU reactors: A review. Milgram, M.S. (Atomic En- 
ergy of Canada Ltd., Chalk River ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 643p. (CONF-861026-: International conference on CANDU 
fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings of the inter- 
national conference on CANDU fuel. Order Number DE91642541. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility exists that CANDU reactors employing two differ- 
ent fuels - specifically an enriched U02 seed fuel and ThO. blanket 
fuel - will have no economic disadvantages compared to alterna- 
tives. The properties of such fuel cycles, together with some 
outstanding advantages, disadvantages and design problems are 
summarized. 


30676 (INIS-mf-12910, pp. 611-623) Enriched uranium fuel 
management in CANDU reactors using the checkerboard 
scheme. Younis, M.H. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Dastur, A.R.; Chan, 
P.S.W.; Hastings, |.J. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026-: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

A fuel management simulation has been carried out to demon- 
Strate the Checkerboard Fuel Management Scheme (CFMS) to 
burn Slightly Enriched Uranium (SEU) fuel in existing CANDU reac- 
tors. Simulation of a 600 MWe CANDU reactor was started from 
equilibrium burnup conditions with fuel enriched 1.5 wt% U-235 in 
U and performed for 545 full power days (FPD). At the end of each 
burnup step, bulk and spatial control actions were credited. No at- 
tempt has been made to maximize, by adjustment of the CFMS, 
the reactivities of the control and shutdown devices. We demon- 
strate that the CFMS can be utilized in existing CANDU reactors to 
enable the use of SEU fuel with an enrichment of 1.5 wt% U-235. 
The channel and bundie powers were shown to be within their lim- 
its (7.32 MW and 935 kW respectively). 


30677 (INIS-mf-12910, pp. 624-630) Incentives for slightly- 
enriched uranium in CANDU. Lane, A.D. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); McDonnell, F.N. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026-: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the intemational conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

Different studies undertaken over many years have all indicated 
an economic incentive for the use of slightly-enriched uranium 
(SEU) in CANDU reactors. The extent of this incentive has varied 
with the relative cost of uranium and enrichment services available 
at the time. Recent reviews within AECL to identity new fuels that 
could be developed for use in CANDU reactors have indicated that 
SEU is now one of the most promising candidates. This current 
view is based on not only the attractive economics associated with 
the prospect of low enrichment costs in the future, but also on a 
number of technical benefits, and a large reduction in spent fuel 
volume. The intent of this paper is to identify the major incentives. 


30678 (INIS-mf-12910, pp. 631-636) Fuel performance ex- 
perience with slightly-enriched uranium. MacGillivray, G.M. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Hastings, |.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 643p. (CONF-861026-: International 
conference on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

There is an economic incentive associated with an increase in 
the average burnup of fuel discharged from CANDU reactors. The 
slightly enriched uranium fuel cycle provides a path by which in- 
creased fuel burnup can be attained in the short term. This paper 





discusses the effects upon fuel performance of increases in bur- 
nup, the existing base of pertinent data and the additional work 
that is required to verity the technology. Areas of fuel performance 
that are of particular importance at high burnup are fission gas re- 
lease and power ramp behaviour. Fuel performance models will 
also require development and verification. The development pro- 
gram is in two phases, with the first phase leading to intermediate 
burnups and the second phase providing higher burnups. 


30679 (INIS-mf-12911, pp. 3-4) Slightly enriched uranium 
fuel cycle: Performance aspects. MacGillivray, G.M. (Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Hastings, |.J. Canadian Nuclear Society, Toronto, 
ON (Canada). 1986. 321p. (CONF-8606428-: 7. annual Canadian 
Nuclear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Adoption of a slightly enriched uranium (SEU) fuel cycle by 
CANDU reactors will involve an increase in average fuel discharge 
burnup to a maximum of 700 MW.h/kg U from the current 200 
MW.h/kg U. This performance of increases in burnup, the existing 
base of pertinent data, and the additional work that is required to 
verify the technology at less than 400 MW.hkg U and to raise av- 
erage discharge burnups beyond that level. Major areas identified 
for further work are fission gas release, power-ramp behaviour, 
and model development. 


30680 (INIS-mf—12911, pp. 15-21) Pressure tube elongation 
rates in CANDU fuel channels. Poidevin, C.O. (Ontario Hydro, 
Toronto, ON (Canada)); Natesan, M.; Rao, R. Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 321p. (CONF-8606428-: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11 Jun 1986). In Proceedings of the Canadian Nuclear Society 7. 
annual conference. Order Number DE91642400. Source: OSTI; 
NTIS (US Sales Only); INIS. 

At present, operating reactors provide the most reliable data 
base on elongation rates for Zirconium-Niobium pressure tubes in 
CANDU reactors. The reactor data indicate that there are differ- 
ences in elongation rates across the reactor face and between 
reactors, especially between those reactors having substantially 
difference operating conditions, that cannot be explained by differ- 
ences in the operating flux levels. Although it was initially believed 
that the flux in some way contributed towards this variability in elon- 
gation rate in that the rate was not directly proportional to flux, the 
general conclusion of this paper is that temperature and ultimate 
tensile strength make the greatest contribution to the variability. 


30681 (INIS-mf-12911, pp. 22-29) Development of failure 
maps tor integrity assessment of pressure tubes. Kundurpi, 
P.S. (Ontario Hydro, Toronto, ON (Canada)); Archinoff, G.H. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1986. 321p. 
(CONF-8606428-: 7. annual Canadian Nuclear Society conter- 
ence, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

The issue of integrity of pressure tubes in CANDU reactors in 
accident conditions is examined based on the potential for local 
failure. The significance of the main parameters that influence the 
local strain failure are studied by a detailed parametric analysis. 
Based on this study a set of failure maps are presented for as- 
sessment of pressure tube integrity. 


30682 (INIS-mf-12911, pp. 30-38) Metallographic examine- 
tion of a CANDU fuel bundle heated under severe accident 
conditions. Choubey, R. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); Wren, 
D.J.; Unger, A.E.; George, K.J.; Fehrenbach, P.J. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 
Post-test metallographic examination of bundle cross sections of 
a 19-element modified CANDU fuel bundie was carried out. The 
bundle, HTBS-004, had been subjected to a severe temperature 
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excursion to 1900 degrees Celsius in superheated steam. For this 
Study, quantitative image analysis, Auger analysis and SEM-EDX 
techniques were applied. A significantly large quantity of molten 
(Zr, U, O) alloy was relocated in the bundle section 50 mm from 
the upstream end, whereas the 377-mm section showed little relo- 
cated material except at the inner element junctions. These 
variations in the molten material generation and relocation have 
been correlated with the corresponding axial and radial variations 
in the heatup rates. 


30683 (INIS-mf-12911, pp. 63-68) A non-intrusive neutron 
method for gadolinium poison concentration monitoring. Hus- 
sein, E.M.A. (New Brunswick Univ., Fredericton, NB (Canada)); 
O'Connor, D.; Mosher, M. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 321p. (CONF-8606428-: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A neutron reflection method is developed for measuring the con- 
centration of the neutron absorbing gadolinium in the tanks of the 
liquid poison injection shutdown system of a CANDU reactor. The 
feasibility of the method is demonstrated experimentally, and 
Monte Carlo simulations are utilized to design and model the per- 
formance of a proposed device. 


30684 (INIS-mf-12911, pp. 69-75) Comparison of commis- 
sioning test results with physics simulations in a CANDU 
reactor. Rehman, A.U. (Ontario Hydro, Toronto, ON (Canada)); 
Farooqui, M.Z.; Guardalben, G.V.; Wight, A.L. Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 321p. (CONF-8606428—: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11 Jun 1986). In Proceedings of the Canadian Nuclear Society 7. 
annual conference. Order Number DE91642400. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents the comparison of simulated and experimen- 
tal results of various experiments performed during the Phase B 
Commissioning of Pickering NGS B Units 5, 6, 7, and 8 and Bruce 
NGS B Units 5, 6, and 7. During Phase B Commissioning, a reac- 
tor is brought to criticality for the first time. Once the criticality is 
achieved, a number of experiments are performed to confirm the 
nuclear characteristics of the reactor at low power but before the 
reactor had operated at significant power. These experiments per- 
formed fall into two categories of static tests; and dynamic tests. 
The static tests comprise the determination of critical poison 
concentration at the time of first criticality, calibration of zone con- 
trollers, and measuring the reactivity of various reactivity devices. 
The dynamic tests comprise power rundowns with both the shut- 
down systems activated one at a time. The physics simulations 
were performed before the commissioning of the reactor using the 
reactor physics computer codes available at Ontario Hydro. The re- 
sults have shown that our reactor physics codes are able to 
simulate overall neutron balance and modelling of the reactivity de- 
vices. 


30685 (INIS-mf-12911, pp. 139-144) Experimental investige- 
tion of steam-line break transients in a recir U-tube 
steam generator. McGee, G.R. (Atomic Energy of Canada Lid., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Krishnan, V.S.; Bolander, T.G. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428—-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An experimental investigation has been completed of the 
thermalhydraulic behaviour of a U-tube steam generator under con- 
ditions of simulated steam-line rupture. The object of this program 
was to provide data to verify steam generator models in computer 
codes used for reactor safety analysis. This paper describes the 
experiments and the results obtained, specifically, rate of inventory 
loss, steam generator voiding, liquid level response, and heat re- 
moval during the depressurization transient. 
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30686 (INIS-mf-12911, pp. 145-155) STGEN simulations of 
top blowdown tests of RD-12 steam generator. Kim, C.S. (On- 
tario Hydro, Toronto, ON (Canada)); Liauw, W.K.; Stambolich, J.Y. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 321p. 
(CONF-8606428-: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

A computer code, called STGEN, has been developed for the 
purpose of analyzing the thermal hydraulic response of the steam 
generator to top blowdown under conditions representative of a 
postulated steam line break. This code was developed for best es- 
timate predictions with a fast running capability. Recently, a series 
of top blowdown tests was conducted using the RD-12 steam gen- 
erator connected to the RD-14 experimental test loop at the 
Whiteshell Nuclear Research Establishment as part of the CAN- 
DEV program. Simulations of selected tests using the STGEN code 
have been performed. These results are presented for key thermal 
hydraulic parameters. Comparisons of these parameters are made 
to the measurements where available. Good agreement is ob- 
served between the code prediction and the test data for the key 
parameters of interest. Such agreement provides confirmation of 
the adequacy of the model and assumptions employed in the code 
for the top blowdown simulations. This allows a high degree of 
confidence in the use of the code for accident analyses involving a 
break in the steam supply piping of a steam generator. 


30687 (INIS-mf-12911, pp. 156-162) Analysis of fuel ele- 
ment to pressure tube contact using the MIN-SMARTT 
computer code. Reeves, D.B. (Ontario Hydro, Toronto, ON 
(Canada)); Kundurpi, P.S.; Archinoff, G.H.; Muzumdar, A.P.; Locke, 
K.E. Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
321p. (CONF-8606428—: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper quantifies the thermal-mechanical effects of potential 
contact between the fuel element and the pressure tube (FE/PT 
contact) during a postulated large break LOCA transient in a 
CANDU reactor. An issue is the possibility of local strain failure of 
the pressure tube early in the LOCA transient. Calculations have 
been performed using the code MINI-SMARTT which was devel- 
oped specifically for this analysis. It is shown that pressure tube 
local strain is most sensitive to the contact conductance, contact 
width, and transient time of FE/PT contact. The strain response of 
the pressure tube is derived over a broad range for the above pa- 
rameters. A critical FE/PT contact conductance value is derived as 
a function of contact width. Assuming Hertzian mechanics, the criti- 
cal contact conductance is sufficiently high that pressure tube 
failure would be preciuded. 


30688 (INIS-mf—12911, pp. 163-167) Effect of gas flow In 
the insulating annulus on fuel channel temperatures in a se- 
vere accident in a CANDU reactor. Rogers, J.T. (Carleton Univ., 
Ottawa, ON (Canada)); Goindi, S.S. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The effect of gas flow in the insulating annulus on fuel channel 
temperatures in a severe accident in a CANDU reactor is ana- 
lyzed. Results show that pressure tube and fuel temperatures 
following a severe accident could be reduced considerably using 
this approach. It is not necessary to provide cooling of the recircu- 
lated gas after passage through the fuel channel annulus, since 
the calculated temperature reductions of fuel bundies and pressure 
tubes result almost entirely from the improved conductance of the 
heat flow path to the moderator rather than from heat transport by 
the helium gas. The technical feasibility and economic justifications 
for the modification have not been assessed in this study. Such an 
assessment obviously would be needed before any further conclu- 
sions can be reached about this modification. 
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30689 (INIS-mf—12911, pp. 168-174) Thermal behaviour of 
CANDU fuel channel! steam flow conditions: An alternative so- 
lution. Fath, H.E.S. (Technology Univ., Baghdad (Iraq). School of 
Technical Education); Al-Sabti, K.M. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An alternative scheme is proposed to guarantee the safety be- 
haviour of CANDU fuel channels under steam flow conditions. The 
proposed scheme is based on increasing the annulus gas gap ef- 
fective thermal conductance during and after the accident. Two 
transient models (lumped and one-dimensional) are developed to 
predict the temperature of both pressure tube and calandria tube 
under the proposed scheme. The results show that the pressure 
tube temperature increases up to a maximum value after which it 
drops again. The pressure tube maximum temperature, at the 
channel vertical midplane, was found to be below 700 degrees C, 
500 degrees C, and 430 degrees C when the gap conductivity is 
3.0, 4.5, and 6.0 W/m.K respectively. Calandria tube temperature 
is maintained at 110 degrees C maximum. Therefore, the pressure 
tube - calandria tube contact is eliminated and a Coolable Fuel Ge- 
ometry is guaranteed. The moderator subcooling requirements are 
therefore relaxed and the moderator heat load is fully recovered to 
the first stage of feedwater heating system. 


30690 (INIS-mf-12911, pp. 175-180) CATHENA simulation 
of the WOLSUNG D,0 spill incident of 1984 November 25. 
Richards, D.J. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); MacDon- 
ald, T.E.; Grant, S.D. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 321p. (CONF-8606428-: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The CATHENA (formerly ATHENA) has been used to simulate 
the thermalhydraulic behaviour of the WOLSUNG-1 CANDU-600 
reactor during the D20 spill incident of 1984 November 25. A 
4-inch (nominal) Liquid Relief Valve inadvertently opened in the re- 
actor auxiliary system during normal reactor operation, resulting in 
a discharge of heavy water from the primary heat transport system. 
The valve remained open for approximately 29 minutes. CATHENA 
is an advanced thermalhydraulic computer code for analysis of 
postulated loss-of-coolant accidents (LOCA) and transient faults in 
CANDU nuclear reactors. A full two-fluid (six-equation) representa- 
tion of the two-phase flow is used. Component models are used to 
represent pumps, valves, critical discharge, etc., which are neces- 
sary to describe the behaviour of the CANDU system under upset 
conditions. Heat transfer between the fluid and piping walls (or 
fuel) is modelled using applicable correlations for boiling, conden- 
sation and convective heat transfer. The two, figure-of-eight, 
primary heat transport (PHT) loops of the reactor were modelled 
with CATHENA using initial conditions and relevant boundary con- 
ditions derived from actual plant data. The CATHENA simulation of 
the event showed excellent agreement with available plant data. 


30691 (INIS-mf-12911, pp. 187-196) Energy and exergy 
analyses of e nuclear steam power plant. Rosen, M.A. (Toronto 
Univ., ON (Canada). Dept. of Mechanical Engineering); Scott, D.S. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 321p. 
(CONF-8606428-: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 
Thermodynamic analyses of a nuclear steam power plant are 
presented. The analyses, which are based on both the first and 
second laws of thermodynamics, were performed using a process- 
simulation computer code which had previously been enhanced by 
the authors for energy and exergy analyses. The results yield 
some interesting new insights into the performance of nuclear 
steam power plants, and coukd prove useful to the designers of 
nuclear-related, and other, technologies. The additional insights 
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into process performance gained when exergy analysis is consid- 
ered in addition to energy analysis are discussed. 


30692 (INIS-mf-12911, pp. 197-202) Innovative design and 
construction methods to reduce nuclear plant construction 
time. Stevens-Guille, P.D. (Ontario Hydro, Toronto, ON (Canada)); 
Penn, W.J.; Farclough, N. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 321p. (CONF-8606428-: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual conter- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Ontario Hydro is investigating methods to reduce cost and con- 
struction time of nuclear plants. This study is essential to be able 
to respond to demands for power into the 21st century. As part of 
this study, Ontario Hydro is learning from its counterparts worid- 
wide. The authors visited Japan in 1985 and obtained information 
on principles and practices of design and construction in that coun- 
try. These and their application to the local scene are discussed. 


30693 (INIS-mf-12911, pp. 265-272) Prediction of void frac- 
tion in steady horizontal stratified flow. Gulshani, P. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations). Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
321p. (CONF-8606428-: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

The one-dimensional two-fluid momentum equations are used to 
predict the liquid surface profile in steady co-current stratified flow 
of gas and liquid in a horizontal tube and rod bundie tube. For 
given gas and liquid flow rates, the liquid surface profile is pre- 
dicted in relation to three reference levels, namely the equilibrium 
and two critical levels. The void fraction in a series of stratified flow 
tests is predicted using the fact that the separation tank at the test 
section outlet in the test facility imposes a free fall condition on the 
liquid phase. Good agreement between the predicted and observed 
void fractions is obtained. For the same test conditions, the void 
fraction is also predicted in a CANDU reactor fuel channel type 
geometry where the channel ends in vertical pipe instead of a sep- 
aration tank. For this geometry, the predicted channel void fraction 
is found to be significantly lower than that for a geometry with a 
separation tank. 


30694 


(INIS-mf-12911, pp. 243-249) Analytical and experi- 
mental studies in support of fuel channel critical power 
improvements. Groeneveld, D.C. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); MacDon- 
ald, 1.P.L.; Sutradhar, S.C.; Bullock, D.E.; Midvidy, W.I. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 


8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

Various methods for increasing the CHF in 37-element bundles 
have been examined. The most promising techniques have been 
assessed by considering their effect on critical channel power and 
critical heat flux (CHF). It is concluded that techniques for increas- 
ing CHF are available which could be used in current fuel bundles 
to provide an additional margin to dryout. 


30695 (INIS-mf-12911, pp. 250-257) The onset of subcooled 
nucleate boiling in nuciear fuel bundles. Snoek, C.W. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 321p. (CONF-8606428—: 7. annual Canadian Nuclear Soci- 
ety conference, Toronto (Canada), 8-11 Jun 1986). In Proceedings 
of the Canadian Nuclear Society 7. annual conference. Order 
Number DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the requirements for the thermalhydraulic analysis of wa- 
ter cooled nuclear reactors is the prediction of two-phase pressure 
drop of the coolant in the fuel channel. Many existing pressure drop 
prediction methods employ two-phase multiplier correlations based 
on adiabatic gas-liquid flow. The paper shows that the use of such 
multiplier correlations based on adiabatic gas-liquid flow. The paper 


shows that the use of such multiplier correlations with the thermo- 
dynamic equilibrium quality results in unsatisfactory predictions of 
the pressure profile in heated bundles. In order to compute a real- 
istic vapour weight quality, a reliable Onset of Nucleate Boiling 
correlation valid for bundles must be used. Existing correlations for 
the Onset of Nucleate Boiling or the Onset of Significant Void do 
not adequately predict the location in a reactor channel where boil- 
ing starts to affect the pressure profile. A reactor channel contains 
many subchannels of varying enthalpy and consequently boiling 
may occur in one subchannel and not in another at the same 
cross-sectional average conditions. Therefore, a new correlation 
was derived from some recently obtained 37-element CANDU- 
geometry simulated bundle pressure drop data. The emphasis of 
this paper is on the derivation of this Onset of Nucleate Boiling cor- 
relation. The paper also highlights the pressure profile predictions 
that may be obtained using the proposed ONB correlation. 


30696 (INIS-mf-12911, pp. 258-264) Circumferential dry- 
patch spreading on a simulated CANDU tuel string with 
non-uniform axial heat flux. Snoek, C.W. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
321p. (CONF-8606428-: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

In the past decade, a series of experiments was carried out at 
the Chalk River Nuclear Laboratories of Atomic Energy of Canada 
to obtain detailed thermalhydraulics information on CANDU fuel 
channels. The experiments were performed with simulated 37- 
element fuel strings of CANDU geometry. 


30697 (INIS-mf—12911, pp. 273-278) Alir-water flooding in a 
90 degree elbow with a slightly inclined lower leg. Wan, P.T. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Krishnan, V.S. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). in Proceedings of the Canadian 
Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental results of the effect of slight inclinations of the 
lower leg of an elbow on its flooding limit in countercurrent air- 
water flow are presented. For a given water flow, an elbow with a 
slightly upwardly inclined lower leg requires much less air flow to 
cause flooding than the same elbow with a horizontal leg, whereas 
an elbow with a slightly downwardly inclined lower leg requires 
more. The implications of the results of the present work in the 
analysis of certain postulated upset conditions in a CANDU heat 
transport system are discussed. 


30698 (INIS-mf-12911, pp. 289-296) Load following In cen- 
tral nuclear en Embaise: Operating experience and analytical 
summary. Vinez, J.C. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)); Keil, H.; Manzer, A.M.; Karger, J.P. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 321p. 
(CONF-8606428—: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

AECL and CNEA carried out a joint study to evaluate plant per- 
formance during weekly power changes at the Central Nuclear en 
Embalse. This study is the first opportunity to demonstrate CANDU 
600 plant performance under load following operation. The data 
collected show that the process and control variables are within 
design envelopes and control limits of the station. Also, the defect 
rate of the 10,000 Canadian-buitt fuel bundies irradiated is only 
0.07% which is within the rates experienced at base load CANDU 
plants of similar design. In summary, the CANDU 600 piant has 
been operating successfully with a range of power between 100% 
to 50% power range and rates up to 20% per hour. The present in- 
tention is to extend the study to include daily load changes. 


30699 (INIS-mf-12911, pp. 297-302) Steam generator level 
controllability. Schneider, W.G. (Babcock and Wilcox Canada 
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Ltd., Cambridge, ON (Canada)); Boyd, J.T. Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1986. 321p. (CONF-8606428-: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11 Jun 1986). In Proceedings of the Canadian Nuclear Society 7. 
annual conference. Order Number DE91642400. Source: OSTI; 
NTIS (US Sales Only): INIS. 

The steam generators used in the CANDU PHWR system are 
exposed to operating transients considerably more rapid than those 
in PWR systems. These transients include power increases at 
rates as high as 1% per second and rapid power run-back from full 
load to 60%. The paper reviews the development of the water level 
control philosophy for the CANDU steam generators. In particular, 
it compares the design and commissioning experience of the Point 
Lepreau G.S. and the Bruce G.S. B units and discusses the appli- 
cation of that experience to the design of subsequent units. 


30700 (INIS-mf-12911, pp. 303-310) Use of acoustic emis- 
sion to locate the garter springs of e CANDU fuel channel. 
Badie, N. (Toronto Univ., ON (Canada). Dept. of Mechanical Engi- 
neering); Sinclair, A.; Licht, H. Canadian Nuclear Society, Toronto, 
ON (Canada). 1986. 321p. (CONF-8606428—: 7. annual Canadian 
Nuclear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A potential method for determining the locations of garter springs 
in a CANDU fuel channel, without defuelling the channel, is de- 
scribed. The method is based on detection of sound waves 
transmitted along the pressure tube when the garter springs are 
made to bounce on the tube. Experimental results from a fuel 
channel mock-up are presented, together with analytical work that 
attempts to model sound propagation in a fuel channel. The direc- 
tion of future work on this topic is also outlined. 


30701 (INIS-mf—12911, pp. 311-314) Leakage from biologl- 
cal shield cooling system in Pickering NGS A. Poidevin, C.O. 
(Ontario Hydro, Toronto, ON (Canada)); Distanislao, E.; Mildner, J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 321p. 
(CONF-8606428-: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

Over the past eight years, a number of leaks have developed in 
the Biological Shield Cooling (BSC) system of the Pickering NGS A 
reactors. The highest leak rate exists in Unit 4. The failure mecha- 
nism is not known, but corrosion and/or weld failure are suspected. 
This paper summarizes the concerns associated with the leaks and 
possible solutions. It should be noted that the BSC system is pecu- 
liar to Pickering A reactors only. 


30702 (INIS-mf—12967, pp. 1-6) Designing extensive com- 
puterized control systems. Sediak, J. (INORGA, Prague 
(Czechoslovakia)). Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechoslovakia). 1990. 175p. (in Czech). (CONF-9010419—: Con- 
ference on application of computers in nuclear power plants, 
Piestany (Czechoslovakia), 15-18 Oct 1990). In Collection of 
papers presented at conference on application of computers in nu- 
clear power plants. Order Number DE92601400. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Based on experience gained in relation with the computer pro- 
cessing of selected expenments during the physical start-up of the 
reactor of the A-1 nuclear power plant in Jaslovske Bohunice it 
was decided that in the future, it will be necessary that the physical 
and power start-up of nuclear reactors be controlled real-time with 
a control computer. Principles of designing control systems and 
some problems solved in the design stage are discussed. Attention 
ts also paid to the life cycle of the control systems. (Z.M.). 


30703 (IWGATWR-4/2, pp. 15-21) Progress report on nu- 
clear technology developments in Canada. Lipsett, J.J. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Advanced Technologies for 
Water Cooled Reactors. May 1991. (CONF-9005374—: 3. meeting 
of the international working group on advanced technologies for 
water cooled reactors, Vienna (Austria), 21-23 May 1990). In 
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Advanced technologies for water cooled reactors 1990. Pt. 2: Pro- 
ceedings of the third meeting of the International Working Group 
on Advanced Technologies for Water Cooled Reactors held in Vi- 
enna, 21-23 May 1990. 63p. Order Number DE92601428. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The nuclear industry study in Canada has resulted in recognition 
of the need for strong support of the research and development 
programme and has established the basis for a restructuring that 
will enhance the industries effectiveness. The increased funding for 
research and development activities in support of advanced 
CANDU projects provides a base for both long-term development 
and the necessary underlying research. 13 refs, 4 figs, 1 tab. 
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30704 (IAE-4908-4) Possibilities of achieving non-positive 
void reactivity eftect in fast sodium-cooled reactors with in- 
creased self-protection. Alekseev, P.N.; Zverkov, Yu.A.; Morozov, 
A.G.; Orlov, V.V.; Slesarev, |.S.; Subbotin, S.A. Gosudarstvenny| 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 15p. (in Russian). Order 
Number DE91645978. Source: OSTI; NTIS (US Sales Only); INIS. 
The problems of self-protection inhancement for the liquid-metal 
cooled fast reactors with intra-assembly heterogeneity of the core 
are studied. Possible approaches to arrangement of such reactors 
with various powers characterized by high levels of coolant natural 
circulation, minimum reactivity changes during fuel burn-up and 
non-positive void effect of reactivity are found. 10 refs.; 11 figs. 


30705 (UVA-527406/NEEP91/101) Systematic assembly ho- 
mogenization and local flux reconstruction for nodal method 
calculations of fast reactor power distributions: [Annual 
progress report, January 1, 1990-December 31, 1990]. Dorning, 
J.J. Virginia Univ., Charlottesville, VA (United States). Dept. of 
Nuclear Engineering and Engineering Physics. [1991]. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG07-90ER12931. Order Number DE91017356. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A simultaneous pin lattice cell and fuel bundle homogenization 
theory has been developed for use with nodal diffusion calculations 
of practical reactors. The theoretical development of the homoge- 
nization theory, which is based on multiple-scales asymptotic 
expansion methods carried out through fourth order in a small pa- 
rameter, starts from the transport equation and systematically 
yields: a cell-homogenized bundled diffusion equation with self- 
consistent expressions for the cell-homogenized cross sections and 
diffusion tensor elements; and a bundle-homogenized global reac- 
tor diffusion equation with self-consistent expressions for the 
bundle-homogenized cross sections and diffusion tensor elements. 
The continuity of the angular flux at cell and bundle interfaces also 
systematically yields jump conditions for the scaler flux or so-called 
flux discontinuity factors on the cell and bundle interfaces in terms 
of the two adjacent cell or bundle eigentunctions. The expressions 
required for the reconstruction of the angular flux or the ‘de- 
homogenization’ theory were obtained as an integral part of the 
development; hence the leading order transport theory angular flux 
is easily reconstructed throughout the reactor including the regions 
in the interior of the fuel bundles or computational nodes and in the 
interiors of the pin lattice cells. The theoretical development shows 
that the exact transport theory angular flux is obtained to first order 
from the whole-reactor nodal diffusion calculations, done using the 
homogenized nuclear data and discontinuity factors, is a product of 
three computed quantities: a “cell shape function”; a “bundie shape 
function”; and a “global shape function”. 10 refs. 


30706 (WHC-SA-1047) Fast Flux Test Facility chemistry 
experience: A success story. Brehm, W.F.; Schuck, W.J.; 
Grenard, C.E.; Burk, R.A.; Hicks, D.F. Westinghouse Hanford Co., 
Richland, WA (United States). Jul 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-911001-8: International conference on fast 
reactor systems and fuel cycles, Kyoto (Japan), 27-31 Oct 1991). 
Order Number DE91017734. Source: OSTI; NTIS; INIS; GPO Dep. 





The methodology and basis for sodium and cover gas chemistry 
monitoring at the Fast Flux Test Facility is described. A “defense-in- 
depth” approach was used to define the monitoring requirements; 
that is, critical systems have more than one independent method 
available to monitor system purity. A review of the chemistry expe- 
rience shows that our design bases and operating methods have 
been almost universally validated. 7 refs., 3 figs., 2 tabs. 


30707 (WHC-SA-1063) Performance of prototypic Monju 
fuel assemblies in the Fast Flux Test Facility. Watrous, J.D. 
(Westinghouse Hanford Co., Richland, WA (United States)); Tren- 
chard, R.G.; Shikakura, S. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-911001—12: International conference on fast reactor sys- 
tems and fuel cycles, Kyoto (Japan), 27-31 Oct 1991). Order 
Number DE91017740. Source: OSTI; NTIS; INIS; GPO Dep. 

Three assemblies have been irradiated in the Fast Flux Test Fa- 
cility by the US Department of Energy for the Power Reactor and 
Nuclear Fuel Development Corporation of Japan. The tests were 
designed to demonstrate the irradiation performance and lifetime 
capability of representative Monju fuel and blanket assemblies un- 
der conditions nearly prototypic to those anticipated in the Monju 
reactor. The blanket test has completed irradiation. Irradiation of 
the two fuel tests is to completed in September 1991 and the fall of 
1992 after approximately 900 and 110 equivalent full power days 
of operation. 4 figs. 


30708 (WHC-SA-1064) Ten years operating experience at 
the Fast Flux Test Facility: A decade of excellence. Swaim, 
D.J. (Westinghouse Hanford Co., Richland, WA (United States)); 
Waldo, J.B.; Farabee, O.A. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-911001—11: International conference on fast reactor sys- 
tems and fuel cycles, Kyoto (Japan), 27-31 Oct 1991). Order 
Number DE91017739. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fast Flux Test Facility is a 400 MW(t) fast reactor cooled by 
three sodium loops. The Fast Flux Test Facility is managed by the 
Westinghouse Hanford Company for the US Department of Energy. 
The Fast Flux Test Facility was designed and constructed to 
provide irradiation testing of fuels and materials for the US Depart- 
ment of Energy Liquid Metal Reactor research program. Facility 
activities have increased to include fusion power materials testing, 
passive safety testing, isotope production, and international collab- 
oration. 5 figs. 


30709 (WHC-SA-1067) Advancing liquid metal reactor 
technology with nitride fuels. Lyon, W.F. (Westinghouse Hantord 
Co., Richland, WA (United States)); Baker, R.B.; Leggett, R.D.; 
Matthews, R.B. Westinghouse Hanford Co., Richland, WA (United 
States). Aug 1991. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE91017807. Source: OSTI; NTIS; INIS; GPO Dep. 

A review of the use of nitride fuels in liquid metal fast reactors is 
presented. Past studies indicate that both uranium nitride and ura- 
nium/plutonium nitride possess characteristics that may offer 
enhanced performance, particularly in the area of passive safety. 
To further quantify these effects, the analysis of a mixed-nitride fuel 
system utilizing the geometry and power level of the US Advanced 
Liquid Metal Reactor as a reference is described. 18 refs., 2 figs., 
2 tabs. 


30710 (WHC-SA-1075) Application of advanced liquid 
metal reactors to the destruction of radioactive wastes. Kar- 
nesky, R.A.; Dobbin, K.D.; Jordheim, D.P.; Rawlins, J.A.; Wootan, 
D.W. Westinghouse Hanford Co., Richland, WA (United States). 
Aug 1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. (CONF-911001-7: Inter- 
national conference on fast reactor systems and fuel cycles, Kyoto 
(Japan), 27 Oct - 1 nov 1991). Order Number DE91017808. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The ability of a small fast reactor to destroy hazardous long lived 
minor actinide and fission product wastes is evaluated. It is deter- 
mined that by using a novel technique wherein high energy 
neutrons leaking from the active core of the reactor are moderated 
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by yttrium hydride located in the target assemblies, substantial 
amounts of long lived fission products can be destroyed and useful 
quantities of the beneficial isotope 2°®Pu can be produced by 
transmutation of the 2°7Np and 24;Am minor actinide waste compo- 
nents. In addition it is shown that minor actinides recovered from 
spent Light Water Reactor fuel can be used to fuel such a reactor, 
increasing the amount of hazardous minor actinide and fission 
product wastes that can be destroyed. 9 refs., 4 figs., 2 tabs. 


30711 (WHC-SA-1093) Comperative sodium void effects 
for difterent advanced liquid metal reactor fuel and core de- 
signs. Dobbin, K.D.; Kessler, S.F.; Nelson, J.V.; Gedeon, S.R.; 
Omberg, R.P. Westinghouse Hanford Co., Richland, WA (United 
States). Jul 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-911001— 
5: International conference on fast reactor systems and fuel cycles, 
Kyoto (Japan), 27 Oct - 1 nov 1991). Order Number DE91017741. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis of metal-, oxide, and nitride-fueled advanced liquid 
metal reactor cores was performed to investigate the calculated dif- 
ferences in sodium void reactivity, and to determine the relationship 
between sodium void reactivity and burnup reactivity swing using 
the three fuel types. The results of this analysis indicate that nitride 
fuel has the least positive sodium void reactivity for any given 
burnup reactivity swing. Thus, it appears that a good design com- 
promise between transient overpower and loss of flow response is 
obtained using nitride fuel. Additional studies were made to under- 
stand these and other nitride advantages. 8 refs., 5 figs., 3 tabs. 
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30712 (CONF-910116-23) Advanced thermionic reactor 
systems design code. Lewis, B.R.; Pawlowski, R.A.; Greek, K.J.; 
Klein, A.C. Oregon State Univ., Corvallis, OR (United States). 
Dept. of Nuclear Engineering. [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-89ER12901. 
From 8. symposium on space nuclear power systems; Albu- 
querque, NM (United States); 6-10 Jan 1991. Order Number 
DE91017365. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

An overall systems design code is under development to model 
an advanced in-core thermionic nuclear reactor system for space 
applications at power levels of 10 to 50 kWe. The design code is 
written in an object-oriented programming environment that allows 
the use of a series of design modules, each of which is responsi- 
ble for the determination of specific system parameters. The code 
modules include a neutronics and core criticality module, a core 
thermal hydraulics module, a thermionic fuel element performance 
module, a radiation shielding module, a module for waste heat 
transfer and rejection, and modules for power conditioning and con- 
trol. The neutronics and core criticality module determines critical 
core size, core lifetime, and shutdown margins using the criticality 
calculational capability of the Monte Carlo Neutron and Photon 
Transport Code System (MCNP). The remaining modules utilize re- 
sults of the MCNP analysis along with FORTRAN programming to 
predict the overall system performance. 5 refs., 4 figs. 


30713 (CONF-9109226—11) Status of Rankine-cycle tech- 
nology for space nuclear lons. Holcomb, R.S. 
Oak Ridge National Lab., TN (United States). [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC05-840R21400. From AIAA/NASA/OAI 
conference on advanced SEI technologies; Cleveland, OH (United 
States); 3-4 Sep 1991. Order Number DE91017859. Source: OSTI; 
NTIS; GPO Dep. 

A substantial effort on the development of the liquid metal Rank- 
ine cycle space nuclear power system was carried out in programs 
jointly sponsored by the National Aeronautics and Space Adminis- 
tration (NASA) and the Atomic Energy Commission (AEC) during 
the period of 1960-1972. Component tests were conducted which 
have established a considerable technology base for the concept. 
The development effort and technology status of each component 
are presented. The key technology issues remaining for develop- 
ment of the system are: refractory metal parts fabrication, turbine 
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blade endurance, turbine bearings and seals, and generator wind- 
ing seal. 5 refs. 


30714 (CONF-911107-28-Extd.Abst.) Materials in space nu- 
clear power systems. Cooper, R.H.; Moore, J.P. Oak Ridge 
National Lab., TN (United States). [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Winter meeting of the American Nuclear Society 
(ANS); San Francisco, CA (United States); 10-15 Nov 1991. Order 
Number DE91017688. Source: OSTI; NTIS; INIS; GPO Dep. 

Man's presence in space has been limited by the availability of 
reliable lightweight sources of power. Over the course of the last 
30 years, a variety of space nuclear power systems have been de- 
signed and, in some cases, built and flown. Although a number of 
technology issues effect the overall performance of these systems, 
technical issues associated with the materials of construction have 
most often been a major limitation in obtaining the desired system 
performance goals. This paper will review selected materials limita- 
tions associated with the three major nuclear power systems being 
considered at this time: radioisotope power, nuclear power, and 
nuclear propulsion systems. 


30715 (DOE/ER/12901—3) An experimental approach to 
compare wicking abilities of fabric materials for heat pipe ap- 
plications. Marks, T.S.; Klein, A.C. Oregon State Univ., Corvallis, 
OR (United States). Dept. of Nuclear Engineering. 10 May 1990. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-89ER12901. (CONF-910116-25: 8. symposium on 
space nuclear power systems, Albuquerque, NM (United States), 
6-10 Jan 1991). Order Number DE91017366. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Replacement of components of a space reactor heat pipe by ad- 
vanced ceramic fabrics will decrease system mass considerably. 
Replacement of the metal wick by a fibrous materials makes calcu- 
lation of the wicking ability difficult. An experimental approach is 
necessary to ensure that heat transport ability is not affected con- 
siderably and to optimize material chosen for wicking structure. 
Variables such as material composition, surface preparation, weave 
type and density, and pressure/temperature variations need to ex- 
amined. Two experiments are discussed which allow complete 
comparison of all these variables and measurement of the wicking 
ability. These experiments are unique in their approach to simula- 
tion of operating conditions of the heat pipe. 10 refs., 4 figs. 


30716 (DOE/NASA/16310-16) Advanced materials for 
space nuclear power systems. Titran, R.H. (National Aeronautics 
and Space Administration, Cleveland, OH (United States). Lewis 
Research Center); Grobstein, T.L.; Ellis, D.L. National Aeronautics 
and Space Administration, Cleveland, OH (United States). Lewis 
Research Center; Case Western Reserve Univ., Cleveland, OH 
(United States). [1991]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al03-86SF16310. (NASA- 
TM—105171;AlIAA—91-3530;CONF-9109226—9: AIAA/NASA/OAI 
conference on advanced SEI technologies, Cleveland, OH (United 
States), 3-4 Sep 1991). Order Number DE91017799. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Research on monolithic refractory metal alloys and on metal ma- 
trix composites is being conducted at the NASA Lewis Research 
Center, Cleveland, Ohio, in support of advanced space power sys- 
tems. The overall philosophy of the research is to develop and 
characterize new high-temperature power conversion and radiator 
materials and to provide spacecraft designers with material selec- 
tion options and design information. Research on three candidate 
materials (carbide strengthened niobium alloy PWC-11 for fuel 
cladding, graphite fiber reinforced copper matrix composites (Gr/ 
Cu) for heat rejection fins, and tungsten fiber reintorced niobium 
matrix composites (W/NB) for fuel containment and structural 
supports) considered for space power system applications is dis- 
cussed. Each of these types of materials offers unique advantages 
for space power applications. 


30717 (SAND-91-1593C) Power system requirements and 
selection for the space e ion initiative. Biringer, K.L. 
(Sandia National Labs., Albuquerque, NM (United States)); Bartine, 
D.E.; Buden, D.; Foreman, J.; Harrison, S. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 8p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO4- 
76DP00789. (CONF-9109226-6: AIAA/NASA/OAI conference on 
advanced SEI technologies, Cleveland, OH (United States), 3-4 
Sep 1991). Order Number DE91016707. Source: OSTI; NTIS, 
INIS; GPO Dep. 

The Space Exploration initiative (SEI) seeks to reestablish a US 
program of manned and unmanned space exploration. The Presi- 
dent has called for a program which includes a space station 
element, a manned habitation of the moon, and a human explo- 
ration of Mars. The NASA Synthesis Group has developed four 
significantly different architectures for the SEI program. One key 
element of a space exploration effort is the power required to sup- 
port the missions. The Power Speciality Team of the Synthesis 
Group was tasked with assessing and evaluating the power re- 
quirements and candidate power technologies for such missions. 
Inputs to the effort came from existing NASA studies as well as 
other governments agency inputs such as those from DOD and 
DOE. In addition, there were industry and university briefings and 
results of solicitations from the AIAA and the general public as part 
of the NASA outreach effort. Because of the variety of power 
needs in the SEI program, there will be a need for multiple power 
system technologies including solar, nuclear and electrochemical. 
Due to the high rocket masses required to propel payloads to the 
moon and beyond to Mars, there is great emphasis placed on the 
need for high power density and high energy density systems. 
Power system technology development work is needed results will 
determine the ultimate technology selections. 23 refs., 10 figs. 


30718 (SAND—91-1905C) Comparison of selected nuclear 
thermal propulsion concepts. Polansky, G.F. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9109226-13: AIAA/NASA/OAI conference on 
advanced SEI technologies, Cleveland, OH (United States), 3-4 
Sep 1991). Order Number DE91017982. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The rationale for employing nuclear thermal propulsion on a pi- 
loted Mars mission is clear. Significant reductions in the required 
initial mass in low earth orbit are possible, as compared to chemi- 
cal propulsion systems. However, many different nuclear thermal 
propulsion systems have been proposed and achieving consensus 
on the technology path to pursue within this area ts difficult. Much 
of this difficulty results from the various levels of technology that 
have been assumed in each proposed concept. To address this dif- 
ficulty, quantitative methods are employed to initiate consistent 
comparisons between a selected group of the proposed concepts. 
13 refs. 9 figs. 


30719 (WHC-SA-1076) PATRAN and P/THERMAL applice- 
tions for thermal modeling. Valdiviez, R.; Crea, B.A. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. (CONF-9110196—1: PATRAN 
users conference, Newport Beach, CA (United States), 1-3 Oct 
1991). Order Number DE91017767. Source: OSTI; NTIS; GPO 
Dep. 
The standard that has been established over the last decade or 
so in performing numerical modeling for analysis purposes is to 
make creation of the computational grid and results presentation 
less time and effort consuming than the analysis function itself. 
Software packages known as pre- and post-processors have been 
developed and made available in various forms and sizes for the 
engineering analyst's use. These packages reduce the effort and 
time required of the analyst to pertorm pre- and post-operations on 
a given model. PATRAN is one such pre- and post-processing soft- 
ware package. PATRAN provides a large array of capabilities to 
enable geometric representation and creation of the analysis 
model. This software package also incorporates interfacing routines 
which enable a model created in PATRAN to be translated into the 
input format of many other analysis codes. This paper discusses 
the use of PATRAN as a pre- and post-processor and the software 
package P/THERMAL as the analysis code for the steady state 
and transient thermal analysis of a vacuum vessel. The design ob- 
jective of the vessel is to duplicate the conditions of outer space 
and provide containment for a test nuclear reactor designed for 





space application. This objective creates a challenging thermal 
analysis effort. The use of P/THERMAL in meeting this challenge is 
also discussed. P/THERMAL'’s ability to facilitate and perform ther- 
mal analysis is recognized in this analysis task. 2 figs. 
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30720 (NPOC—91017054) Strategic plan for building new 
nuclear power plants. Nuclear Power Oversight Committee 
(United States). Nov 1990. 123p. Source: OSTI; INIS; U.S. Council 
for Energy Awareness, Suite 400, 1776 | Street, NW, Washington, 
DC 20006-2495. 

The Nuclear Power Oversight Committee (NPOC) has developed 
a Strategic Plan with the goal of being able to order new nuclear 
power plants by the mid-1990s, which could be built and operating 
to meet electricity demand by the turn of the century. Section 2 of 
this report presents an outline of the plan. Section 3 provides 
detailed action plans. The Strategic Plan, when successfully exe- 
cuted, provides an institutional framework within future advanced 
nuclear plants could be built with confidence. This plan outlines an 
integrated effort to address the range of institutional and tectinical 
interest, on which significant progress must be achieved to make 
nuclear power attractive for the 1990's. 


30721 (NUREG—0540-Vol.13-No.6) Title list of documents 
made publicly available, June 1-30, 1991: Volume 13, No. 6. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Aug 
1991. 317p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate Source, 
Report Number, and Cross Reference to Principal Documents. 


30722 (NUREG—0750-Vol.33-No.5) Nuclear Regulatory Com- 
mission issuances. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 
tions Services. May 1991. 167p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judges (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


30723 (NUREG—0936-Vol.10-No.2) NRC Regulatory Agenda: 
Quarterly report, April-June 1991: Volume 10, No. 2. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. Aug 1991. 
132p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The NRC Regulatory Agenda is a compilation of all rules on 
which the NRC has recently completed action or has proposed, or 
is considering action and all petitions for rulemaking which have 
been received by the commission and are pending disposition by 
the Commission. The Regulatory Agenda is updated and issued 
each quarter. 


30724 (NUREG—0940-Vol.10-No.2) Enforcement actions: 
Significant actions resolved: Quarterly progress report, April- 
June 1991: Volume 10, No. 2. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Entorcement. Jul 1991. 
387p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (April-June 1991) 
and includes copies of letters, Notices, and Orders sent by the Nu- 
clear Regulatory Commission to licensees with respect to these 
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enforcement actions. It is anticipated that the information in this 
publication will be widely disseminated to managers and employ- 
ees engaged in activities licensed by the NRC, so that actions can 
be taken to improve safety by avoiding future violations similar to 
those described in this publication. 


30725 (NUREG/CR-2000-Vol.10-No.6) Licensee Event Re- 
port (LER) compilation for month of June 1991: Volume 10, 
No. 6. Nuclear Regulatory Commission, Washington, DC (United 
States). Office for Analysis and Evaluation of Operational Data: 
Oak Ridge National Lab., TN (United States). Jul 1991. 71p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/NSIC—200- 
Vol.10-No.6). Source: OSTI; NTIS; INIS: GPO. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power piant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on an after January 1, 1984, LERs are be- 
ing submitted in accordance withe the revised rule contained in 
Title 10 Part 50.73 of the Code of Federal Regulations (10 CFR 
50.73 — Licensee Event Report System) which was published in 
the Federal Register (Vol. 48, No. 144) on July 25, 1983. NUREG- 
1022, Licensee Event Report System — Description of Systems 
and Guidelines for Reporting, provides supporting guidance and in- 
formation on the revised LER rule. The LER summaries in this 
report are arranged alphabetically by facility name and than 
chronologically by event data for each facility. Component, system, 
keyword, and component vendor indexes follow the summarizes. 
Vendors are those identified by the utility when the LER form is ini- 
tiated; the keywords for the component, system, and general 
keyword indexes are assigned by the computer using correlation 
tables from the Sequence Coding and Search System. 


30726 (NUREG/CR-2000-Vol.10-No.7) Licensee event re- 
port (LER) compilation for month of July 1991: Volume 10, No. 
7. Nuclear Regulatory Commission, Washington, DC (United 
States). Office for Analysis and Evaluation of Operational Data; 
Oak Ridge National Lab., TN (United States). Aug 1991. 69p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ORNL/NSIC— 
200-Vol.10-No.7). Source: OSTI; NTIS; INIS; GPO. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plants licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are 
described in NRC Regulatory Guide 1.16 and NUREG-0161, In- 
structions for Preparation of Data Entry Sheets for Licensee Event 
Reports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 5.073 of the Code of Federal Regulations 
(10 CFR 50.73 — Licensee Event Report System) which was pub- 
lished in the Federal Register (Vol. 48, No. 144) on July 26, 1983. 
NUREG-1022, Licensee Event Report Systern — Description of 
Systems and Guidelines for Reporting, provides supporting 
guidance and information on the revised LER rule. The LER sum- 
maries in this report are arranged alphabetically by facility name 
and then chronologically by event data for each facility. Compo- 
nent, system, keyword, and component vendor indexes follow the 
summaries. Vendors are those identified by the utility when the 
LER form is initiated; the keywords for the component, system, and 
general keyword indexes are assigned by the computer using cor- 
relation tables from the Sequence Coding and Search System. 


30727 (NUREG/CR-4690-Vol.1-Rev.1) Generic communica- 
tions index: Listings of communications, 1971-1989: Revision 
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1. Hagemeyer. D. (Science Applications International Corp. 
McLean, VA (United States)): Towle. H. Nuclear Regulatory Com- 
mission. Washington. DC (United States). Div. of Operational 
Assessment: Science Applications International Corp., McLean. VA 
(United States). May 1991. 438p. Sponsored by Nuclear Regula- 
tory Commission. Washington, DC (United States). Source: OSTI: 
NTIS: GPO. 

As part of its program to feed back information on operating ex- 
perience to industry, the US Nuclear Regulatory Commission 
(NCR) issues generic communications called bulletins (about 5/yr), 
circulars (now discontinued), generic letters (about 20/yr). and in- 
formation notices (about 100/yr). The report presents an updated 
Generic Communications Index (GCI: previously published in 
NUREG/CR-4690. Vol. 1, December 1987) of all such communica- 
tions from 1971, when such documentation started, to 1989. The 
GCI consists of records, one for each communication. containing 
fields for identification number, title. NRC technical contact, general 
system or topic, specific component or topic, cause or defect. 
potential effect, remarks. and vendors involved. To facilitate infor- 
mation retrieval, the report also contains topical listings of generic 
communications numbers. 


2108 Economics 


Refer also to citation(s) 29927, 30591, 30617, 30657, 30675, 
30676, 30677, 30678, 30679, 30962, 31060, 31153 


30728 (AECL-9790) The relationship between natural ura- 
nium and advanced fuel cycles in CANDU reactors. Lane, A.D.; 
McDonnell, F.N.; Griffiths, J. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Nov 1988. 11p. 
(CONF-880943-: Uranium and electricity: the complete nuclear 
fuel cycle, Saskatoon (Canada), 18-21 Sep 1988). Order Number 
DE91642724. Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU is the most uranium-economic type of thermal power re- 
actor, and is the only type used in Canada. CANDU reactors 
consume approximately 15% of Canadian uranium production and 
support a fuel service industry valued at ~$250 M/a. In addition to 
their once-through, natural-uranium fuel cycle, CANDU reactors are 
capable of operating with slightly-enriched uranium (SEU), 
uranium-plutonium and thorium cycles, more efficiently than other 
reactors. Only SEU is economically attractive in Canada now, but 
the other cycles are of interest to countries without indigenous fuel 
resources. A program is underway to establish the fuel technolo- 
gies necessary for the use of SEU and the other fuel cycles in 
CANDU reactors. 22 refs. 


30729 (CONF-9104135— VI.A.1.1-V1.A.1.8) Operations and 
maintenance costs - Selected observations. Kirk, M.W. Oak 
Ridge National Lab., TN (United States). Apr 1991. From 9. sym- 
posium on the training of nuclear facility personnel; Denver, CO 
(United States); 14-18 Apr 1991. In Proceedings of the ninth sym- 
posium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI; NTIS; INIS. 

The operations and maintenance (O and M) costs associated 
with nuclear power plants have been rising continuously over the 
past decade. The Nuclear Management and Resources Council 
(NUMARC) has undertaken an examination of this issue to deter- 
mine what components of O and M costs are driven by regulatory 
activity. Observers from various perspectives within the nuclear in- 
dustry have cited staffing, outages, training, and management 
Structure among others as large contributors to O and M costs. 
NUMARC is currently analyzing utility cost data to isolate the regu- 
latory components for further action. 


30730 (INIS-GB-352) Report and accounts 1989/89. Nuclear 
Electric pic, Barnwood (UK). [1991] 46p. Order Number 
DE92601525. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear Electric was set up to run all the Magnox and AGR nu- 
clear power stations and nuclear-related assets of the Central 
Electricity Generating Board. It is also to be responsible for the 
construction and operation of the PWR station at Sizewell-B in Suf- 
folk. The decision not to privatise the nuclear section of the 
electricity supply industry in England but to retain it in government 
ownership came quite late on so the handover to Nuclear Electric 
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was set up in 20 weeks. so that the new company could start oper- 
ating on 31st march 1990. This report sets out the first year's 
progress and reviews the operation of the Magnox and AGR reac- 
tors and the construction of Sizewell-B including a revised cost 
estimation. Health and Safety is an important objective of the com- 
pany and its committment to this and to environmental protection is 
stated. The Directors Report and company accounts presented. 
The accounts show an operating profit but an overall loss for the fi- 
nancial year 1989/90. (UK). 


30731 (INIS-mf-12909. pp. 3-7) Virginia power’s nuclear 
unit life extension program. Beament. P.R. (Virginia Power Co., 
Richmond, VA (USA)): Hostetler. D.R. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conference. Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 
nual conference. Order Number DE91642399. Source: OSTI; 
NTIS (US Sales Only): INIS. 

There is a growing concern over what will replace the United 
States nuclear power generation units once their current 40 year li- 
censes expire. The issues that must be addressed are complex 
and wide ranging but essentially come to this, are the present units 
capable of operating beyond the original licenses in a safe and 
economical manner. 
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30732 (INIS-mf-12909) Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conference, Saint John (Canada), 16-17 
Jun 1987). Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This conference contains papers under the major topics of plant 
life extension, safety and the environment, reactor physics, thermo- 
hydraulics |, development and deployment, thermohydraulics Il, 
operations |, safety r and d post chernobyl, fuel channels, opera- 
tions Il, and nuclear technology developments. 


30733 (NEA-CRP-L-322) Reactor physics activities in NEA 
member countries. Nuclear Energy Agency, 75 - Paris (France). 
1990. 196p. Order Number DE91640428. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document is a compilation of National activity reports 
presented at the thirty-third Meeting of the NEA Committee on Re- 
actor Physics, held at OECD Headquarters, Paris, from 15th - 19th 
October 1990. 
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30734 (CONF-911107-16) Optimal diffusion synthetic ac- 
celeration of discrete ordinates transport calculations. Azmy, 
Y.Y. Oak Ridge National Lab., TN (United States). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Winter meeting of the American 
Nuclear Society (ANS); San Francisco, CA (United States); 10-15 
Nov 1991. Order Number DE91015924. Source: OSTI; NTIS; GPO 
Dep. 

The Diffusion Synthetic Acceleration (DSA) method has been 
very successful in improving the iterative convergence of neutron 
transport computations. Early tests, and analysis showed the sus- 
ceptibility of DSA to instability, which led to Alcouffe’s Consistency 
Principle conjecturing that consistent discretization of the transport 
and diffusion operators is essential for the unconditional stability of 
the accelerated iterations. This conjecture was shown to be true 
via a Fourier mode analysis for a variety of numerical methods for 
solving the transport equation in slab geometry. The question 
however is whether improved convergence can be achieved by al- 
ternative choices of the DSA nuclear parameters, and if yes, how 
to calculate these alternative parameters for practical problems. In 
this summary, we consider only the first part of this question, and 





relegate the second part to a future report when further studies are 
concluded. 


30735 (FE+2065) POKER program complex for simulation 
of non-stationary processes in coupled reactor systems. 
Kukharchuk, O.F.; Gulevich, A.V.; Zrodnikov, A.V. Gosudarstvennyj 
Komitet po ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(USSR). Fiziko-Ehnergeticheskij Inst. 1990. 16p. (In Russian). Or- 
der Number DE91645869. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A model of multisectional reactor facility dynamics, based on 
coupled reactor kinetic equations, is proposed. Effective algorithms 
for investigation of hard systems of differential equations realized in 
the form of the POKER programm complex for IBM PC/AT per- 
sonal computer are developed. The complex is designed for 
simulating nonstationary processes in multisectional reactor facili- 
ties with regard to temperature feedback under various laws of 
changing the external reactivity and external neutron source inten- 
sity. 12 refs.; 3 figs. 


30736 (NEACRP-L-330) 3-D neutron transport benchmarks. 
Takeda, T. (Osaka Univ., Suita (JP). Faculty of Engineering); Ikeda, 
H. Nuclear Energy Agency, 75 - Paris (France). Mar 1991. 103p. 
Order Number DE92703743. Source: OSTI; NTIS (US Sales Only). 
A set of 3-D neutron transport benchmark problems proposed by 
the Osaka University to NEACRP in 1988 has been calculated by 
many participants and the corresponding results are summarized in 
this report. The results of Key, control rod worth and region- 
averaged fluxes for the four proposed core modeis, calculated by 
using various 3-D transport codes are compared and discussed. 
The caiculational methods used were: Monte Carlo, Discrete Ordi- 
nates (Sn), Spherical Harmonics (Pn), Nodal Transport and others. 
The solutions of the four core models are quite useful as bench- 
marks for checking the validity of 3-D neutron transport codes. 


30737 (ORNLU/CSD/TM-266) Actinide nuclear data for reac- 
tor physics calculations. Brady, M.C. (Oak Ridge National Lab., 
TN (United States)); Wright, R.Q.; England, T.R. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1991. 103p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE91018391. Source: OSTI; NTIS; 
GPO Dep. 

Calculational methodologies and data sources used to predict 
and recommend fission-product yields and delayed neutron and 
prompt neutron data for a number of actinide nuclides are pre- 
sented and discussed. This compilation of nuclear data is the 
result of a nearly three-year effort under the Japan/US Actinide 
Program (JUSAP) at Oak Ridge National Laboratory to provide nu- 
clear data supporting the preliminary design of an actinide burner 
reactor. In this type of reactor, minor actinides are the major com- 
ponents of the fuel. Nuclear data for these minor actinides are, 
therefore, essential in the design of such reactors. Fission yield, 
delayed neutron, and prompt neutron data are presented in the re- 
port for the following nuclides: Neptumium-237, Plutonium-238, 
-240, and -242, Americium-241 and -243, and Curium-242, -243, - 
244, -246, and -248. Additionally, prompt neutron data are also 
presented for these nuclides (except Plutonium-240, -242 and 
Curium-242) and for Curium-245 and -247. As in all compilations of 
nuclear data, the information in this report is subject to change as 
newer data become available. Most of the data presented here are 
based on calculational methodologies and should be revised as ex- 
perimental data become available. The release of Version 6 of the 
Evaluated Nuclear Data Files (ENDF/B-6) is expected to be com- 
pleted in 1991 and should replace this evaluation in areas of 
overlap although no serious discrepancies are expected between 
this compilation and ENDF/B-6. Because of the large amount of 
data comprising this compilation and limitations in publishing such 
a voluminous report, a complete listing of the explicit data is not in- 
cluded in this report. The data are, however, available from the 
authors on § 3-in. high-density (1.2-Mbyte) diskettes. The file con- 
tents and formats are described in the text, and examples are 
given in the appendices. 34 refs., 18 tabs. 


30738 (PEL-294-(0)) An update of the code WIMSD4 
(WIMSD4.1). Joubert, W.R. Atomic Energy Corp. of South Africa 
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(Pty) Ltd., Pretoria (South Africa). Jul 1990. 26p. Order Number 
DE92601375. Source: OSTI; NTIS (US Sales Only); INIS. 

The WIMSD4.1 computer code is a modification of the WIMSD4 
cell code. Several modifications were made to the code in order to 
facilitate the correct handling of specific applications and to incor- 
porate modelling improvements. The neutron data library was 
extended in order to improve the calculation of Xe and Sm number 
densities with burnup and to include Ag-in-Cd control rod cross- 
sections. 5 tabs., 10 refs. 


30739 (PEL-295) POLX-1: A code for generating polyno- 
mial fits to neutron cross section data as functions of reactor 
core conditions. Ras, H. Atomic Energy Corp. of South Africa 
(Pty) Ltd., Pretoria (South Africa). Mar 1991. 24p. Order Number 
DE92601376. Source: OSTI; NTIS (US Sales Only); INIS. 

The capabilities of the POLX-1 code which was developed for 
the purpose of generating polynomial fits to neutron few-group 
cross sections as functions of soluble boron concentration, fuel 
temperature, moderator density and exposure in the reactor core 
are described. The effects of extracting removable burnable poison 
rods and the insertion of control rods are also parameterized as 
functions of the core conditions. Input data requirements and the 
format of the output file generated by POLX-1 are also described. 
14 refs. 


30740 (PEL-296) An update of the Wims-E data process- 
ing routines (WEDRO-1.1). Mueller, E.Z.; Ras, H.; Ball, G. Atomic 
Energy Corp. of South Africa (Pty) Ltd., Pretoria (South Africa). 
Aug 1991. 33p. Order Number DE92601377. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The WEDRO-1.1 report is an addendum to the original WEDRO- 
1.0 technical report, RTEO1-2/2-035 (March 1988), and describes 
some recent additions and changes incorporated into the code, 
which in now known as WEDRO-1.1. Attention is also drawn to 
certain errors present in the coding of WEDRO-1.0 which could 
have resulted in erroneous output cross-sections. A list of prede- 
fined material ID's used in WEDRO-1.1, as well as the keyword 
description and the format of the output WEDRO interface file, is 
given in this report. 1 tab., 9 refs. 


30741 (PEL-297) A note on the approximate diagonaliza- 
tion of the diffusion coefficient matrix of the NGET-RM nodal 
reflector model. Mueller, E.Z. Atomic Energy Corp. of South 
Africa (Pty) Ltd., Pretoria (South Africa). Sep 1990. 13p. Order 
Number DE92601378. Source: OST!; NTIS (US Sales Only); INIS. 

Simple methods for diagonalizing the diffusion coefficient matrix 
of the NGET-RM reflector model are investigated, in order to ex- 
tend its scope of application to nodal reactor calculational systems 
which treat only diagonal D matrices. A successful method which 
applies to thick reflector nodes is identified. 4 figs., 2 tabs., 4 refs. 


30742 (PEL-305) RECONS-1: A code for reconstructing 
few-group LWR assembly cross section data from pretabu- 
lated quadratic polynomials. Mueller, E.Z. Atomic Energy Corp. 
of South Africa (Pty) Ltd., Pretoria (South Africa). Mar 1991. 27p. 
Order Number DE92601380. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The capabilities and input data requirements of the data process- 
ing program RECONS-1 which can be used as a stand-alone 
code, or as a module of an overall reactor caiculational package, 
to generate microscopic and macroscopic few-group LWR assem- 
bly (nodal) cross section data from a pretabulated library of 
quadratic polynomials are described. RECONS-1 is intended for 
applications in which a microscopic reactor depletion model is 
adopted. The polynomial library is required to have a specific for- 
mat which is designed to represent assembly data as a function of 
the physical conditions to be encountered during the normal oper- 
ating history of an LWR. These conditions include the global 
reactor soluble boron concentration (for PWRs), the local exposure, 
average fuel temperature and average moderator density of each 
assembly/node. Provision is also made for adjustments to the 
nodewise cross sections to account for the presence of control rod 
clusters and/or the withdrawal of removable burnable absorber 
rods at any point during the operating history of a reactor. All these 
facilities as well as others which might be incorporated by the user 


ERA Vol. 16, No. 11 195 





22 NUCLEAR REACTOR TECHNOLOGY 
2201 Theory and Calculation 


of RECONS-1 are discussed in some detail. Possible future en- 
hancements are also discussed. 11 refs. 
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Refer also to citation(s) 30029, 30609, 30614, 30809, 30892, 
30893. 30894, 30895, 30896, 30897, 30898, 30899, 30900, 30901, 
30902, 30903, 30905, 30906, 30908, 30909, 30910, 30911, 30912, 
30913, 30914, 30915, 30916, 30917, 30921. 30927, 30936, 30949, 
30953, 30958, 31828, 31900, 31917, 31974, 33156, 33157, 33467 


30743 (AECL-9923, pp. 135-150) On the existence of io- 
dide boric acid complexes in saturated steam. Turner, D.J. 
(National Power, Leatherhead (UK)). Organization for Economic 
Co-Operation and Development (OECD), 75 - Paris (France); 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment; Ontario Hydro, Toronto, ON 
(Canada). Mar 1989. (CONF-8806137-: 2. Committee on the 
safety of nuclear installations (CSNI) workshop on iodine chemistry 
in reactor safety, Toronto (Canada), 2-3 Jun 1988; CSNI-149.). In 
Proceedings of the second CSNI/ workshop on iodine chemistry in 
reactor safety. 331p. Order Number DE91642219. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Current knowledge concerning the behaviour of ions in high tem- 
perature water and in steam suggests that heavily solvated, but 
otherwise relatively free ions, could exist in saturated steam at 
much lower temperatures than would conventionally be considered 
possible. At realistic pH levels, the thermodynamic stability of ions 
in steam at 285 degrees Celsius does not have to be very great for 
dissociated species to predominate over molecular HI. It is also 
suggested that, largely as a consequence of entropy effects, an io- 
dide, solvated in part by H3BO3 molecules, could be even stabler 
at sufficiently high levels of H3BO3. Thus the volatility could be ex- 
pected to increase with H3BO3 concentration but not with [H*). 
Such trends have recently been observed in laboratory studies at 
ORNL. In attempting to model the vapour phase behaviour of io- 
dine in SGTR faults, it is important to realize that these ionized 
species will not behave like normal gaseous molecules. Their be- 
haviour is likely to be largely determined by the transformations 
they undergo in temperature and pressure gradients. 


30744 (AECL-9923, pp. 173-184) lodine volatility from 
evaporating primary coolant film in steam atmospheres. Handy, 
B.J. (National Nuclear Corp. Ltd., Risley (UK)); Jones, D.G. Orga- 
nization for Economic Co-Operation and Development (OECD), 75 
- Paris (France); Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Ontario Hy- 
dro, Toronto, ON (Canada). Mar 1989. (CONF-8806137-: 2. 
Committee on the safety of nuclear installations (CSNI) workshop 
on iodine chemistry in reactor safety, Toronto (Canada), 2-3 Jun 
1988; CSNI-149.). In Proceedings of the second CSN/ workshop 
on iodine chemistry in reactor safety. 331p. Order Number 
DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

The work is relevant to iodine behaviour during SGTR faults in a 
PWR and is a sequel to previous work in which high iodine volatil- 
ity was observed under certain conditions from evaporating primary 
coolant in nitrogen atmospheres. The experiments described in- 
volve the measurement of iodine carry-over from boric acid/lithium 
hydroxide solutions containing iodide. The carry-over was con- 
firmed to be due to HI volatility and increased with increasing 
temperature of the evaporation surface. The carry-over decreased 
with high pH solutions and exhibited only a small dependence on 
steam flowrate. Experiments were carried out with both glass and 
metal surfaces and the time dependency of the iodine release was 
studied. The results from the previous work reported in inert atmo- 
spheres and conclusions are presented with respect to iodine 
behaviour in evaporating solutions in steam atmosphere. 


30745 (AECL-—9923, pp. 185-194) Revolatilisation of fission 
products, especially iodine, trom water phases evaporating to 
dryness. Furrer, M. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land)); Buehler-Gloor, T. Organization for Economic Co-Operation 
and Development (OECD), 75 - Paris (France); Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment; Ontario Hydro, Toronto, ON (Canada). Mar 1989. 
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(CONF-8806137-: 2. Committee on the safety of nuclear installa- 
tions (CSNI) workshop on iodine chemistry in reactor safety. 
Toronto (Canada), 2-3 Jun 1988; CSNI-149.). In Proceedings of 
the second CSNI workshop on iodine chemistry in reactor safety. 
331p. Order Number DE91642219. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Aqueous phases in a hypothetical core melt accident can, in an 
extreme case, evaporate to dryness as a result of ventings or a 
leaking containment. Resulting chemical reactions can lead to the 
formation of new volatile iodine species. These can significantly in- 
crease the iodine source term. The formation of volatile hydroiodic 
acid, HI, by action of boric acid on cesium iodide has already been 
shown in ORNL work. This paper describes a stainless steel auto- 
clave system with ~+ shielding. Its most important new feature is a 
‘movable’ heated bottom. By continuously lifting the bottom during 
evaporation of about one litre of water the interface between the 
phases will always be held at the same position. Wall effects are 
thereby minimalised or at least held constant. The composition of 
the aqueous phase (sump simulation) can to a large extent be 
chosen freely. Radiotracers (MBq !'5', Te1?9™ and others as Lan- 
thanides) are used and their distribution between the aqueous 
phase, aerosol filter and condenser during the evaporation process 
is investigated. In a preliminary series of experiments, ORNL data 
at various pH values were reproduced. Furthermore, it is shown 
that the addition of simulated structure’ and core material (pow- 
dered concrete, silicon dioxide, calcium carbonate, iron oxide 
(magnetite), silver, cadmium and others) partially have a significant 
effect on the degree of iodine revolatilisation. 


30746 (AECL-9923, pp. 251-271) Chemistry and mass 
transport of iodine in containment. Beahm, E.C. (Oak Ridge Na- 
tional Lab., TN (USA)); Weber, C.F.; Kress, T.S.; Shockley, W.E.; 
Daish, S.R. Organization for Economic Co-Operation and Develop- 
ment (OECD), 75 - Paris (France); Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establishment; 
Ontario Hydro, Toronto, ON (Canada). Mar 1989. (CONF-8806137— 

2. Committee on the safety of nuclear installations (CSNI) 
workshop on iodine chemistry in reactor safety, Toronto (Canada), 
2-3 Jun 1988; CSNI-149.). In Proceedings of the second CSNI 
workshop on iodine chemistry in reactor safety. 331p. Order Num- 
ber DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

TRENDS is a computer code for modelling behaviour of iodine in 
containment. It tracks both chemical and physical changes and fea- 
tures such as calculation of radiation does rates in water pools, 
radiolysis effects, hydrolysis, and deposition/revaporization on 
aerosols and structural surfaces. Every attempt has been made to 
account for all significant processes. Reaction rate constants for 
iodine hydrolysis and radiolysis were obtained by a variable algo- 
rithm that gives values closely modelling experimental data. 
TRENDS output provides the distribution of iodine in containment 
and release from containment as a function of time during a severe 
accident sequence. Initial calculation with TRENDS have shown 
that the amount of volatile iodine released from containment is 
sensitive to the value of the liquid-gas (evaporation) mass transport 
coefficient for lo. 


30747 (CNIC—00414) PWS-2: a computer code for calculat- 
ing water and water vapor properties. Luo Bangqi (Beijing Inst. 
of Nuclear Engineering, BJ (China)); Xu Jingming. China Nuclear 
Information Centre, Beijing, BJ (China). Sep 1990. 19p. (in Chi- 
nese). (BINE-0012.). Order Number DE91645727. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The PWS-2 code is used for calculating water and water vapor 
properties. It is based on the newest correlations reported on the 
8th International Meeting of Water and Water Vapor Propeties held 
in France. Some auxiliary formulae, empirical correlations and data 
were incorporated into this code. In this program, British System, 
Engineering System or International System (SI) can be used. The 
enthalpy, temperature and pressure as independent parameters 
are used to calculate the saturation and non-saturation properties 
of water and water vapor. It has very fast computing speed, high 
accuracy and wide applications. This program is able to connect 
with other codes and is applicable to the designing departments at 
where the properties of water and water vapor are needed. 





30748 (CONF-910852-10) Flowmeters for use in the nu- 
clear industry: How to select the appropriate instrument. 
Hardy, J.E. Oak Ridge National Lab., TN (United States). [1991]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Summer national meeting of the 
American Institute of Chemical Engineers (AIChE); Pittsburgh, PA 
(United States); 20-22 Aug 1991. Order Number DE91017248. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Because flow is one of the most common process variables 
measured, numerous types of flowmeters based on a variety of 
measurement principles are available. Aithough these numerous 
flowmeter types allow one to measure almost any flow, the wide 
variety also makes selecting an appropriate flowmeter a complex 
and potentially difficult task. This paper reviews the definition and 
importance of basic hydraulic principles and the design parameters 
critical to an accurate flow measurement, the principles used in 
flow monitoring and their advantages and disadvantages, and a 
method for selecting an appropriate flowmeter. 6 refs. 


30749 (IAEA-TECDOC-572) Nuclear data for radiation dam- 
age assessment and related satety aspects 1989: Proceedings 
of an advisory group meeting held in Vienna, 19-22 September 
1989. International Atomic Energy Agency, Vienna (Austria). Oct 
1990. 1938p. (CONF-8909234—: Advisory group meeting on nuclear 
data for radiation damage assessment and related safety aspects, 
Vienna (Austria), 19-22 Sep 1989). Order Number DE92601383. 
Source: OST!; NTIS (US Sales Only); INIS. 

The first Advisory Group Meeting on Nuclear Data for Radiation 
Damage Assessment and Related Safety Aspects was convened 
by NDS eight years ago in October 1981. The present meeting 
was a second one on this topic and it was intended to summarize 
the progress and status of nuclear data for radiation damage 
assessment since the first meeting. The participants have empha- 
sized that since the first meeting a number of spallation neutron 
sources were put into operation and many material radiation 
damage studies are conducted now at these facilities. The distin- 
guishing feature of spallation neutron sources is that the neutron 
energy spectra which they produce in most cases have a high 
energy component which may give a significant contribution to radi- 
ation damage. The proper understanding of radiation damage 
experiments in these neutron fields requires a better knowledge of 
nuclear data at high neutron energies. These ideas were formu- 
lated in detail in the conclusions and recommendations of the 
participants which are contained in this report. Another new issue 
was the need for activation cross-section data of long-lived iso- 
topes. This topic is also considered in the conclusions below. The 
14 presentations published in this proceedings were subdivided 
into three sessions: Characterization of neutron reactor environ- 
ment, surveillance and nuclear data (5 papers); High energy 
neutron dosimetry and radiation damage calculations (6 papers); 
REAL-88 results and prospects (3 papers). A separate abstract 
was prepared for each of these papers. Refs, figs and tabs. 


30750 (INIS-mf-12909, pp. 65-70) Experience on environ- 
mental qualification of safety-related components for 
Darlington Nuclear Generating Station. Yu, A.S. (Ontario Hydro, 
Bowmanville, ON (Canada). Darlington Engineering Dept.); Kukreti, 
B.M. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423—: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

The proliferation of Nuclear Power Plant safety concerns has 
lead to increasing attention over the Environmental Qualification 
(EQ) of Nuclear Power Plant Safety-Related Components to pro- 
vide the assurance that the safety related equipment will meet their 
intended functions during normal operation and postulated accident 
conditions. The environmental qualification of these components is 
also a Licensing requirement for Darlington Nuclear Generating 
Station. This paper provides an overview of EQ and the experience 
of a pilot project, in the qualification of the Main Moderator System 
safety-related functions for the Darlington Nuclear Generating Sta- 
tion currently under construction. It addresses the various phases 
of qualification from the identification of the EQ Safety-Related 
Components List, definition of location specific service conditions 
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(normal, adbnormal and accident). safety-related functions, Envi- 
ronmental Qualification Assessments and finally, an EQ system 
summary report for the Main Moderator System. The results of the 
pilot project are discussed and the methodology reviewed. The pa- 
per concludes that the EQ Program developed for Darlington 
Nuclear Generating Station, as applied to the qualification of the 
Main Moderator System, contained all the elements necessary in 
the qualification of safety-related equipment. The approach taken in 
the qualification of the Moderator safety-related equipment proves 
to provide a sound framework for the qualification of other safety- 
related components in the station. 


30751 (INIS-mf-12909, pp. 111-115) Development of the 
LOCA analysis code system of the ATR. Hayamizu, Y. (Power 
Reactor and Nuclear Fuel Development Corp., Oarai, Ibaraki 
(Japan). Oarai Engineering Center); Mochizuki, H.; Midorikawa, H. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 483p. 
(CONF-8706423-: 8. annual Canadian Nuclear Society confer- 
ence, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

This report deals with the development of a thermal hydraulic 
code system for Loss-of-Coolant Accidents of the Advanced Ther- 
mal Reactor (ATR). The code system consists of the blowdown 
analysis codes for large Break LOCA (SENHOR) and Small Break 
LOCA (LOTRAC), the heatup code (HEATUP) and the reflooding 
code (FLOOD). Basic models within the codes have been devel- 
oped and verified by separate effects tests for the important 
thermal hydraulic phenomena which are expected to occur during 
an accident in an ATR. The codes are composed of basic models, 
and have been verified by test on integral facilities, changing the 
position and the size of the break. 


30752 (INIS-mf—12909, pp. 125-134) REGIME-4 code for 
prediction of flow REGIME transition in a horizontal pipe, 
annulus and bundle flow under gas-liquid two-phase flow. Os- 
amusali, S.l. (McMaster Univ., Hamilton, ON (Canada). Dept. of 
Engineering Physics); Chang, J.-S. Canadian Nuclear Society, 


Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conference, Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 


nual conference. Order Number DE91642399. Source: 
NTIS (US Sales Only); INIS. 

REGIME-4 code for prediction of flow regime transition in a hori- 
zontal pipe, annulus and bundle geometries under cocurrent 
gas-liquid two-phase flow has been developed, and an experimen- 
tal confirmation has been conducted. The results show that the 
present code predicts relatively well all flow regime transitions for 
these geometries. In this work, the mechanistic approach of Taitel 
and Dukler are modified to account for the effect of surface tension 
force in the Helmholtz instability model for the stratified to intermit- 
tent transition criteria. This is then extended to modelling horizontal 
rod bundle geometries where the geometrical effect of each individ- 
ual rod present is well accounted. Experimental studies have also 
been conducted for an air-water two phase flow system at room 
temperature and at atmospheric pressure. 25 refs. 


30753 (SAND-90-2530C) A probabilistic model of inter- 
granular stress corrosion cracking. Bourcier, R.J. (Sandia 
National Labs., Albuquerque, NM (United States)); Jones, W.B.; 
Scully, J.R. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-911179— 
1: Life prediction of corrodible structures, Kauai, Hi (United 
States), 5-8 Nov 1991). Order Number DE91017986. Source: 
OSTI; NTIS; GPO Dep. 

We have developed a model which utilizes a probabilistic failure 
criterion to describe intergranular stress corrosion cracking 
(IGSCC). A two-dimensional array of elements representing a sec- 
tion of a pipe wall is analyzed, with each element in the array 
representing a segment of grain boundary. The failure criterion is 
applied repetitively to each element of the array that is exposed to 
the interior of the pipe (i.e. the corrosive fluid) until that element 
dissolves, thereby exposing the next element. A number of 
environmental, mechanical, and materials factors have been incor- 
porated into the model, including: (1) the macroscopic applied 
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OSTI; 
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stress profile. (2) the stress history. (3) the extent and grain-to- 
grain distribution of carbide sensitization levels. which can be ap- 
plied to a subset of elements comprising a grain boundary. and (4) 
a data set containing |GSCC crack growth rates as function of ap- 
plied stress intensity and sensitization level averaged over a large 
population of grains. The latter information was obtained from the 
literature for AIS! 304 stainless steel under light water nuclear re- 
actor primary coolant environmental conditions. The resulting crack 
growth simulations are presented and discussed. 14 refs.. 10 figs. 


30754 (SAND—91-0822) Aging predictions in nuclear power 
plants: Crosslinked polyolefin and EPR cable insulation 
materials. Gillen, K.T.; Clough. R.L. Sandia National Labs., Albu- 
querque, NM (United States). Jun 1991. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91016060. Source: OSTI: NTIS; 
INIS; GPO Dep. 

In two earlier reports, we derived a time-temperature-dose rate 
superposition methodology, which, when applicable. can be used 
to predict cable degradation versus dose rate, temperature and 
exposure time. This methodology results in long-term predictive ca- 
pabilities at the low dose rates appropriate to ambient nuclear 
power plant aging environments. The methodology was success- 
fully applied to numerous important cable materials used in nuclear 
applications and the extrapolated predictions were verified by com- 
parisons with long-term (7 to 12 year) results for similar or identical 
materials aged in nuclear environments. In this report, we test the 
methodology on three crosslinked polyolefin (CLPO) and two ethy- 
lene propylene rubber (EPR) cable insulation materials. The 
methodology applies to one of the CLPO materials and one of the 
EPR materials, allowing predictions to be made for these materials 
under low dose-rate, low temperature conditions. For the other ma- 
terials, it is determined that, at low temperatures, a decrease in 
temperature at a constant radiation dose rate leads to an increase 
in the degradation rate for the mechanical properties. Since these 
results contradict the fundamental assumption underlying time- 
temperature-dose rate superposition, this methodolcgy cannot be 
applied to such data. As indicated in the earlier reports, such 
anomalous results might be expected when attempting to model 
data taken across the crystalline melting region of semicrystalline 
materials. Nonetheless, the existing experimental evidence sug- 
gests that these CLPO and EPR materials have substantial aging 
endurance for typical reactor conditions. 28 refs., 26 figs., 3 tabs. 


30755 (SAND-91-0959) Modifications of the PRONTO 3D fi- 
nite element program tailored to fast burst nuclear reactor 
design. Oscar, D.S.; Attaway, S.W.; Miller, J.D. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1991. 44p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE91017924. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This update discusses modifications of PRONTO 3D tailored to 
the design of fast burst nuclear reactors. A thermoelastic constitu- 
tive model and spatially variant thermal history load were added for 
this special application. Included are descriptions of the thermo- 
elastic constitutive model and the thermal loading algorithm, two 
example problems used to benchmark the new capability, a user's 
guide, and PRONTO 3D input files for the example problems. The 
results from PRONTO 3D thermoelastic finite element analysis are 
benchmarked against measured data and finite difference calcula- 
tions. PRONTO 3D is a three-dimensional transient solid dynamics 
code for analyzing large deformations of highly non-linear materials 
subjected to high strain rates. The code modifications are imple- 
mented in PRONTO 3D Version 5.3.3. 12 refs., 30 figs., 9 tabs. 
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Refer also to citation(s) 29852, 29858, 29861, 29868, 30557, 
30814, 31943, 33180, 33184, 33186, 33193, 33194, 33196, 33200 


30756 (CNIC—00407) A nondestructive method for analyz- 
ing >5U isotopic abundance of UO, pellets of nuclear power 
plant fuel element. Liu Lanhua (The Fifth Research and Design 
Institute of Nuclear Industry, Zhengzhou, HEN (China)); Liu Nan- 
gai; Wang Deming. China Nuclear Information Centre, Beijing, BU 
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(China). Jun 1990. 5p. (in Chinese). (FRDIN-0003.). Order Num- 
ber DE91645884. Source: OSTI; NTIS (US Sales Only): INIS. 

The method of using v-ray energy spectrum to analyse °°5U iso- 
tope abundance of UO, pellets is introduced. A single board 
computer is used to control samples sending automatically. A 
through-hole Nal crystal detector and a microcomputer with 1024 
channels pulse amplitude analyser form the detecting system. It 
can detect a few samples continually. The detecting time for each 
pellet is 100 second. The relative error is less than +-0.5% for 
abundance of 3.00% and the confidence is 95%. If the detecting 
time is prolonged, the precision can be improved. 


30757 (CNIC—00438) Burnup calculation for a tokamak 
commercial hybrid reactor. Feng Kaiming (Southwest Inst. of 
Physics, Leshan, SC (China)); Xie Zhongyou. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Aug 1990. 7p. (in Chinese). 
(SIP—0042.). Order Number DE91645885. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A computer code ISOGEN-IIl and its associated data library BU- 
LIB have been developed for fusion-fission hybrid reactor burnup 
calculations. These are used to calcuate burnup of a tokamak 
commercial hybrid reactor. The code and library are introduced 
briefly, and burnup calculation results are given. 


30758 (INIS-mf-12910, pp. 19-38) Development in design 
and engineering of KWU fuel for light and heavy water 
reactors. Holzer, R. (Siemens AG Unternehmensbereich KWU, Er- 
langen (Germany, F.R.)); Stehle, H. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 643p. (CONF-861026—: International 
conference on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of an excellent performance record which must be 
maintained, recent activities for the development of advanced fuel 
assemblies concentrate on improved neutron economy and fuel uti- 
lization, capability for increased discharge burnup and improved 
operational flexibility. Our experience covers fuel design and engi- 
neering activities for Pressurized Heavy Water Reactors (PHWR) 
as well as for Light Water Reactors (LWR) of the PWR and BWR 
type. Due to many similarities in design parameters, operating con- 
ditions and technological considerations, optimization in one area is 
frequently to the benefit of the others, too. Examples are the devel- 
opment of improved manufacturing techniques, the use of 
prepressurized fuel rods, slight enrichment of PHWR fuel and the 
implementation of Zircaloy spacer grids in PWRs. Means to im- 
prove fuel utilization include also advanced fuel management 
strategies combined with the use of burnable absorbers in PWRs 
and moderator redistribution in fuel assemblies for BWRs. Designs 
with low linear heat generation rate in LWRs (BWR 9x9 and PWR 
18x18) improve the technological burnup potential and the opera- 
tional flexibility due to increased margins to limiting technological 
and thermalhydraulic conditions. 


30759 (INIS-mf—12910, pp. 295-305) Tomographic examine- 
tion of a section from the HTBS-004 bundle. Lupton, L.R. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Fehrenbach, P.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 643p. (CONF-861026-: International 
conference on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Limited is designing a tomographic 
scanner for the post-irradiation examination of nuclear fuel assem- 
blies. To demonstrate the efficacy of the proposed design, 
proof-of-principle tomographic scans were performed on a section 
of fuel cut from the HTBS-004 bundie used in the High- 
Temperature Bundle-Sag (HTBS) tests performed at the 
Westinghouse Canada test facility. The scans show that useful 
data can be collected at a spatial resolution of 1 mm FWHM and at 
a contrast resolution of 1.5% relative to U0>. 


30760 (INIS-mf—12911, pp. 39-42) Conceptual design for an 
irradiated fuels tomography facility. Lupton, L.R. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Fehrenbach, P.J.; Keller, N.A.; Gowans, S. Canadian 
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Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

Atomic Energy of Canada Limited is designing a tomographic 
scanner for the post-irradiation examination of nuclear fuel assem- 
blies. The requirements for the facility are briefly reviewed and a 
conceptual design is presented. Demonstration scans of sections 
of non-active fuel assemblies have been performed to verify the 
design parameters. 


30761 (INIS-mf-12911, pp. 5-14) FEAST: a two-dimensional 
non-linear finite element code for calculating stresses. Tayal, 
M. (Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations). Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 321p. (CONF-8606428—: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The computer code FEAST calculates stresses, strains, and dis- 
placements. The code is two-dimensional. That is, either plane or 
axisymmetric calculations can be done. The code models elastic, 
plastic, creep, and thermal strains and stresses. Cracking can also 
be simulated. The finite element method is used to solve equations 
describing the following fundamental laws of mechanics: equilib- 
rium; compatibility; constitutive relations; yield criterion; and flow 
rule. FEAST combines several unique features that permit large 
time-steps in even severely non-linear situations. The features in- 
clude a special formulation for permitting many finite elements to 
simultaneously cross the boundary from elastic to plastic behav- 
iour; accommodation of large drops in yield-strength due to 
changes in local temperature; and a three-step predictor-corrector 
method for plastic analyses. These features reduce computing 
costs. Comparisons against twenty analytical solutions and against 
twenty analytical solutions and against twenty analytical solutions 
and against experimental measurements show that predictions of 
FEAST are generally accurate to +- 5%. 


30762 (INIS-mf—12950, pp. 11-23) The status of the German 
AF-program and thoughts toward a nationally and internation- 
ally coordinated termination of the program. Thamm, G. 
(Forschungszentrum Juelich GmbH (Germany, F.R.)). Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1987. 
501p. (CONF-8709189-: International meeting on Reduced Enrich- 
ment for Research and Test Reactors (RERTR), Buenos Aires 
(Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. Inter- 
national meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The activities under the German AF-Program primarily concen- 
trate at present on the establishment of the fabrication technology 
for LEU fuel elements on the basis of uranium silicide (U3Si2). In 
the meantime, the technical facilities for the individual process 
steps have been largely provided and, for the major part, have al- 
ready been integrated into the future series production line. The 
conversion studies for the German research reactors planned to be 
converted from HEU to LEU currently aim at determining the 
operation- and licensing- specific data (in part already available) re- 
quired primarily for the licensing applications. Such an application 
has already been filed for the Geesthacht reactors so that it is 
highly probable that one research reactor in Germany will be con- 
verted to LEU operation in 1988. Since there are only about two 
years left until the official end of the AF-Program, the procedure for 
terminating the program is being considered at present. Relevant 
views developed in the past as well as thoughts towards a coordi- 
nated procedure for terminating the international RERTR activities 
will be presented. (Author). 


30763 (INIS-mf—12950, pp. 54-65) Implementation of a qual- 
ity assurance system for the design and manufacturing of fuel 
assembly MTR-plate type. Koll, J.H. (Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina). Gerencia de Desarrollo). 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 


1987. 501p. (CONF-8709189-: International meeting on Reduced 
Enrichment for Research and Test Reactors (RERTR), Buenos 
Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. 
International meeting on reduced enrichment research and test re- 
actor [held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Since more than 30 years ago, fuel assemblies (FA) of the MTR- 
Plate type, for research reactors, have been developed and 
produced using well known technologies, with different methods for 
the design, manufacturing, quality control and subsequent verifica- 
tion of FA behaviour, as well as of the design data. The FA and its 
reliability has been improved through the recycling of the obtained 
information. No nuclear accidents or major incidents have taken 
place that can be blamed to FA due to design, manufacturing or its 
use. Since the 70’s, the use of Quality Assurance methodology has 
been increased, especially for Nuclear Power Plants, in order to 
ensure safety for these reactors. The use of QA for reactors for re- 
search, testing or other uses, has also been steadily increased, not 
only due to safety reasons, but also because of its convenience for 
a good operation, being presently a common requirement of the 
operator of the installation. Herewith is described the way the QA 
system that has been developed for the design, manufacturing, 
quality control and supply of MTR-plate type FA, at the Develop- 
ment Section of the Argentine Atomic Energy Commission (CNEA). 
(Author). 


30764 (INIS-mf-12950, pp. 77-82) Innovative concepts for 
tuel plate tabrication. Domagala, R.F. (Argonne National Lab., IL 
(USA)); Wiencek, T.C.; Thresh, H.R. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

A number of fabrication concepts have been and are being ex- 
plored at ANL. Although specific processes were addressed with 
silicide fuels in mind, most are applicable to fabrication with any 
fuel type. Processes addressed include improved comminution pro- 
cedures for converting U-Si alloy ingots to powder by using a roll 
crusher and an impact mill. Aluminizing of core compacts by ion 
vapor deposition techniques in vacuum offers prospects for im- 
proved plate quality. Other concepts examined include coatings on 
fuel particles, matrices different from pure Al, and ductile fuel alloys 
which might be used to produce fuel plates with uranium loadings 
higher than those possible with conventional dispersed-phase pow- 
der metallurgy technology. (Author). 


30765 (INIS-mf-12950, pp. 121-127) The improvement of 
technology for high-uranium-density Al-base dispersion fuel 
plates. Shouhui, Dai (Southwest Center for Reactor Engineering 
Research and Design, Chengdu, Sichuan Province (China). Nu- 
clear Material Research institute); Rongxian, Sun; Hejian, Mao; 
Baosheng, Zhao; Changgen, Yin. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF-8709189-: 
International meeting on Reduced Enrichment for Research and 
Test Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

An improved rolling process was developed for manufacturing Al- 
base dispersion fuel plates. When the fuel content in the meat 
increased up to 50 vol%, the non-uniformity of uranium is not more 
than +- 7.2%, and the minimum cladding thickness is not less than 
0.32 mm. (Author). 


30766 (INIS-mf—12950, pp. 150-154) U,O, powder produc- 
tion by the spray drying method. Thern, G.G. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina)); Celora, 
J.; Vidal, D.N.; Kohut, C.A.; Marajofsky, A. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189—: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
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28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina]. September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

U30, powders for low enrichment fuel elements are made from 
the precipitated ADU after the hydrolysis of uranium hexafluoride. 
The subsequent steps of calcination and grain growth are followed 
by milling and sieving. To avoid milling and sieving after calcination 
the spray drying method is used to obtain ADU particles with defi- 
nite size. (Author). 


30767 (INIS-mf-12950, pp. 168-181) Post-irradiation exami- 
nation of low enriched UAI,-Al fuel element in JAERI. Futamura, 
Yoshiaki (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Shirai, Eiji; Tsuruta, Haru- 
michi; Adachi, Mamoru; Kikuchi, Teruo. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 
UAI,-Al dispersion fuel at uranium density of 2.2 g/cm® in the 
fuel meat has been adopted as candidate fuel for JRR-4 (3.5MW). 
A tull size fuel element was irradiated in JRR-2 up to average bur- 
nup of 40 % 795U depletion under accelerated conditions. The 
irradiation test was completed with satisfactory results. The 
post-irradiation examinations are being progressed in the Hot Lab- 
oratory at JAERI and they will be completed by the end of this 
year. The post-irradiation examinations comprising visual examina- 
tion and dimension measurement on the fuel element, and visual 
examination, X-ray radiography, dimension measurement, gamma 
scanning, blister test and mechanical property test on the fuel 
plates have so far confirmed good irradiation stabilities. (Author). 


30768 (INIS-mf—12950, pp. 140-149) Analysis of the produc- 
tion of U30g powder for low enrichment tuel plates. Boero, N.L. 
(Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina)); Celora, J.; Parodi, C.A.; Ponieman, G.; Kellner, M.; 
Marajofsky, A. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1987. 501p. (CONF-8709189-: International 
meeting on Reduced Enrichment for Research and Test Reactors 
(RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Pro- 
ceedings of the 10. International meeting on reduced enrichment 
research and test reactor [held in Buenos Aires, Argentina], 
September 28 - October 1, 1987. Order Number DE91003139. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Description is made of the processes used in the production of 
U30, powder for low enrichment plates for fuel elements for Re- 
search Reactors. The analysis of the efficiency of each batch is 
foccused on the relationship between milling and sieving times and 
the morphology of the product in each production step. (Author). 


30769 (IWGFPT-37) Post-irradiation examination tech- 
niques for water reactor fuel: Proceedings of a technical 
committee meeting held in Workington, Cumbria, United King- 
dom, 11-14 September 1990. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Water Reactor 
Fuel Performance and Technology. May 1991. 164p. (CONF- 
9009423-: Technical committee meeting on post-irradiation 
examination techniques for water reactor fuel, Workington (United 
Kingdom), 11-14 Sep 1990). Order Number DE92601446. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The meeting was scheduled by the International Atomic Energy 
Agency (IAEA) upon proposal of the Members of the International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. The purpose of this meeting was to review the state-of-the-art 
in the area of post-irradiation examination. Previous IAEA meetings 
on this topic were held in Tokyo in 1981 and 1984 and on related 
topics in Paris in 1987. Forty-six participants representing seven- 
teen countries and two international organizations attended the 
meeting. Twenty-two papers were presented and discussed. A sep- 
arate abstract was prepared for each of these papers. Working 
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groups composed of the session co-chairman and authors of pa- 
pers, prepared the summary of each session with conclusions and 
recommendations for future work. 
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Refer also to citation(s) 30472, 30931, 30939 


30770 (BNL-NUREG-46425) Human factors design review 
guidelines for advanced nuclear control room technologies. 
O’Hara, J. (Brookhaven National Lab., Upton, NY (United States)); 
Brown, W.; Granda, T.; Baker, C. Brookhaven National Lab., Up- 
ton, NY (United States). [1991]. 10p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9109110-3: International 
conference on frontiers in innovative computing for the nuclear in- 
dustry, Jackson, WY (United States), 15-18 Sep 1991). Order 
Number DE91016902. Source: OSTI; NTIS; INIS; GPO Dep. 

Advanced control rooms (ACRs) for future nuclear power plants 
are being designed utilizing computer-based technologies. The US 
Nuclear Regulatory Commission reviews the human engineering 
aspects of such control rooms to ensure that they are designed to 
good human factors engineering principles and that operator per- 
formance and reliability are appropriately supported in order to 
protect public health and safety. This paper describes the rationale, 
general approach, and initial development of an NRC Advanced 
Control Room Design Review Guideline. 20 refs., 1 fig. 


30771 (COGEMA-CONF-90-5) Scheduling the maintenance 
of gaseous diffusion and electric power distribution plants. 
Chauvet, D. Compagnie Generale des Matieres Nucleaires (CO- 
GEMA), 26 - Pierrelatte (France). 1990. 15p. (in French). 
(CONF-9004332-: Technology outlook meeting, Pierrelatte 
(France), 18-19 Apr 1990). Order Number DE91527485. Source: 
OSTI; NTIS (US Sales Only). 

A computer aided scheduling applied to the maintenance of a 
uranium enrichment plant is presented. The pliant exploits gaseous 
diffusion and electric power distribution plants, for which the oper- 
ating conditions must be satisfied. The management and the 
execution of the maintenance actions are computer aided. Con- 
cerning the techniques, the cost, the safety and the scheduling 
actions were optimized. 


30772 (CONF-9109110-5) A distributed hierarchical archi- 
tecture of expert systems for supervisory control of 
multimodular nuclear reactors. Otaduy, P.J.; Brittain, C.R.; Ro- 
vere, L.A.; Gove, N.B. Oak Ridge National Lab., TN (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on frontiers in innovative computing for the 
nuclear industry; Jackson, WY (United States); 15-18 Sep 1991. 
Order Number DE91018232. Source: OSTI; NTIS; INIS; GPO Dep. 

A hierarchical supervisory control architecture has being imple- 
mented at ORNL to coordinate the controllers of a multimodular 
nuclear plant. The supervisory controller form a network of dis- 
tributed expert system interfaced with a real-time simulation of the 
plant, the plant’s automatic controllers, and the human operator. 
The main goal of the supervisory controllers is to maintain the 
plant operating within safety envelopes while optimizing availability, 
minimizing stress to components and operators, and facilitating op- 
erations. Representative rules implementing strategies for situation 
dependent reassignment of process goals by embedding diagnos- 
tics into the control philosophy are discussed. It should noted that 
the control philosophies here described use the ALMR concept for 
illustration purposes and are not part of the official ALMR design at 
this time. 3 refs., 1 fig. 


30773 (CONF-911001-2) Models of human operators: 
Their need and usefulness for improvement of advanced con- 
trol systems and control rooms. Knee, H.E.; Schryver, J.C. Oak 
Ridge National Lab., TN (United States). [1991]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From International conference on fast reactor systems 
and fuel cycles; Kyoto (Japan); 27-31 Oct 1991. Order Number 
DE91017245. Source: OSTI; NTIS; INIS; GPO Dep. 





Models of human behavior and cognition (HB&C) are necessary 
for understanding the total response of complex systems. Many 
such model have come available over the past thirty years for vari- 
ous applications. Many potential model users remain skeptical 
about their practically, acceptability, and usefulness. Such hesi- 
tancy stems in part from disbelief in the ability to model complex 
cognitive processes, and a belief that relevant human behavior can 
be adequately accounted for through the use of common-sense 
heuristics. This paper will highlight several models of HB&C and 
identify existing and potential applications in attempt to dispel such 
notions. 26 refs. 


30774 (INIS-BR-2702, pp. 336) Development of compen- 
sated ionization chamber for intermediate power channel of 
nuclear reactors. Banados Perez, H.E.; Vieira, J.M.; Daltro, 
T.F.L.; Sampa, M.H.O. Sociedade Brasileira de Fisica, Sao Paulo, 
SP (Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-: 13. 
Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. IONIZATION CHAMBERS/ 
reactor control systems; GAMMA RADIATION; NEUTRON DETEC- 
TORS; NEUTRON FLUX; REACTOR CHANNELS 


30775 (INIS-mf-12887, pp. 56-62) Safeguarding problems 
of nuclear power plants. Brodek, J. (Slovensky Energeticky Pod- 
nik, Jaslovske Bohunice (Czechoslovakia). Atomove Elektrarne 
Bohunice); Jasovsky, L. Vyskumny Ustav Energeticky, Bratislava 
(Czechoslovakia); Vyskumny Ustav Palivoenergetickeho Komplexu, 
Bratislava (Czechoslovakia). Dec 1990. 137p. (In Slovak). (CONF- 
9010376-: National conference on fire safety of nuclear power 
plants, Pribyslav (Czechoslovakia), 9-11 Oct 1990). In National 
conference "Fire safety of nuclear power plants”: Conference pro- 
ceedings. Order Number DE91639164. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The demands put on the electric protection system in nuclear 
power plants are discussed. The power plants contain many elec- 
tric motors and distribution devices which are associated with large 
cable systems. Among the main requirements is the use of protec- 
tive elements exhibiting a high short-circuit resistance and 
adequate conductor and cable rating with respect to the permissi- 
ble operation temperature, current load, mechanical strength and 
voltage drop. The conception of the 0.4 kV and 6 kV distribution 
systems in Czechoslovak nuclear power plants is described in de- 
tail. Operating experience gained so far at the Bohunice V-1 and 
V-2 nuclear power plants is summarized. (Z.M.). 


30776 


(INIS-mf-12907) IAEA specialists’ meeting on com- 
munication and data transfer in NPP 24-26 April 1990, Lyon, 
France. International Atomic Energy Agency, Vienna (Austria); 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d’Instrumentation Nucleaire; Elec- 


tricite de France (EDF), 69 - Villeurbanne (France); Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOME), 
92 - Paris-La-Defense (France). Apr 1990. 381p. (CONF-9004285— 
: IAEA Specialists’ Meeting on Communication and Data Transfer 
in Nuclear Power Plants (NPP), Lyon (France), 24-26 Apr 1990). 
Order Number DE91645893. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The meeting was held within the framework of the programme of 
the IAEA International Working Group on Nuclear Power Plant 
Control and Instrumentation. The aim of the meeting was to review 
experience accumulated by the Member States in the area of de- 
sign of process control and supervision systems to improve NPP 
performance and to consider possible recommendations to the 
agency regarding the above subject. The 73 participants, repre- 
senting 21 countries and IAEA presented 27 papers Proceedings 
of the meeting are divided into 5 sessions: process control and su- 
pervision applications (new plants and retrofits), part 1 (4 papers); 
process control and supervision applications (new plants and 
retrofits), part 2 (7 papers); communication and design aspects, 
part 3 (6 papers); hardware and software qualification and stan- 
dardization (6 papers); high reliable architectures (4 papers). A 
separate abstract was prepared for each of these papers. Refs, 
figs and tabs. 
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30777 (INIS-mf—12907, pp. 27-36) A plant display system to 
complement the distributed control system in CANDU Nuclear 
Power Plants. Hinton, G.J. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations). International Atomic 
Energy Agency, Vienna (Austria); CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d'instrumentation Nucleaire; Electricite de France (EDF), 69 - 
Villeurbanne (France); Societe Franco-Americaine de Constructions 
Atomiques (FRAMATOME), 92 - Paris-La-Defense (France). Apr 
1990. (CONF-9004285—: IAEA Specialists’ Meeting on Communi- 
cation and Data Transfer in Nuclear Power Plants (NPP), Lyon 
(France), 24-26 Apr 1990). In JAEA specialists’ meeting on commu- 
nication and data transfer in NPP 24-26 April 1990, Lyon, France. 
381p. Order Number DE91645893. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper describes how the CANDU 3 plant uses communica- 
tions technology aspects of the design, these aspects being the 
centralized control area and the distributed control system. The 
conclusion is made that the combined plant display systems and 
supplementary workstations form a digital communications network 
which transforms the data available to the distributed control sys- 
tems of both Group 1 (systems required to monitor, control and 
shutdown the plant during all normal operations) and Group 2 (sys- 
tems, required to shut down the plant in any emergency situation 
and to monitor that shut down state) into a centralized operator in- 
terface and data retrieval system. 5 refs, 4 figs. 


30778 (INIS-mf-12907, pp. 41-50) Improvement of commu- 
nications between process computers and management 
computers in EDF nuclear power plants. Meauzoone, L. (EDF - 
SPT, Dept. des Liaisons, Villeurbanne (France)). International 
Atomic Energy Agency, Vienna (Austria); CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285—: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In JAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents today’s communication structure between in- 
dustrial data processing and management data processing in 900 
MW sites, the improvements performed on 1300 MW sites, the 
new structure on N4 series. For each series the data exchange 
support and the functional meaning of the exchanged data is de- 
scribed. 3 figs. 


30779 (INIS-mf-12907, pp. 53-68) Application and experi- 
ence of distributed control systems and coupled computer 
network in HTGR development facility. Shimomura, H. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Kawaji, S. International Atomic Energy 
Agency, Vienna (Austria); CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d’instrumentation Nucleaire; Electricite de France (EDF), 69 - 
Villeurbanne (France); Societe Franco-Americaine de Constructions 
Atomiques (FRAMATOME), 92 - Paris-La-Defense (France). Apr 
1990. (CONF-9004285-: IAEA Specialists’ Meeting on Communi- 
cation and Data Transfer in Nuclear Power Plants (NPP), Lyon 
(France), 24-26 Apr 1990). In JAEA specialists’ meeting on commu- 
nication and data transfer in NPP 24-26 April 1990, Lyon, France. 
381p. Order Number DE91645893. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the frames of the Japan Atomic Energy Research Institute 
research and development programme on High Temperature Gas- 
Cooled Reactor it was decided to construct a small gas-cooled test 
reactor. For the development test of this reactor a large scale test 
facility named Helium Engineering Demonstration Loop (HENDEL) 
was constructed. Much technical data and experience have been 
obtained through the HENDEL operation of over 15,000 hours not 
only on the specified experiments with the test sections but on the 
total system including the computerized control systems and the 
data acquisition systems. The paper reports the whole architecture 
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of these last systems at the time being and experienced operating 
advantages and disadvantages from the stand points of hardware 
and software criteria. 2 figs, 2 tabs. 


30780 (INIS-mf-12907, pp. 71-77) Transient interterence 
immunity of the control and shutdown systems of the RBMK- 
type reactors. Kondratjev, V.V. (Research and Developmnet Inst. 
of Power Engineering, Moscow (USSR)); Sarylov, V.N.; Uharov, 
S.G. International Atomic Energy Agency, Vienna (Austria); CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Electronique et d’instrumentation Nucleaire; Electricite de 
France (EDF), 69 - Villeurbanne (France); Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOME), 92 - 
Paris-La-Defense (France). Apr 1990. (CONF-9004285-: IAEA 
Specialists’ Meeting on Communication and Data Transfer in Nu- 
clear Power Plants (NPP), Lyon (France), 24-26 Apr 1990). In 
IAEA specialists’ meeting on communication and data transfer in 
NPP 24-26 April 1990, Lyon, France. 381p. Order Number 
DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

At present improvements in the RBMK-type reactor control and 
shutdown systems (CSS) is being carried out according to the plan 
of increasing reactor safety in the USSR. One of the problems of 
improvement is substantial in transient interference immunity (TIl) 
of the CSS equipment and communication lines. The paper de- 
scribes constructive measures to provide TIl, equipment TIl test 
facility, Tll test results at the Smolensk NPP Unit 3. Recommenda- 
tions on increasing Tll of CSS have been made. 


30781 (INIS-mf—12907, pp. 83-93) Implementation of dis- 
tributed process computer system at a nuclear power station. 
Manninen, T. (Imatran Voima Oy (IVO), Helsinki (Finland)). Interna- 
tional Atomic Energy Agency, Vienna (Austria); CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285-: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In IAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An extensive process computer system (PCS) replacement 
project at Loviisa Nuclear Power Plant in Finland has been com- 
pleted and the new systems have been in full operation since 
mid-January 1990. The PCS of the on-site full-scope training simu- 
lator was also replaced. The main task of the PCS are process 
monitoring and execution of large plant performance. The paper 
discussed the replacement project, briefly describes the system 
and mainly considers data communication in the distributed local 
area network-based PCS. 2 figs. 


30782 (INIS-mf-12907, pp. 95-105) Design concept of 
CENTUM-XL and the system architecture. Asakawa, N. (YOKO- 
GAWA Electric Corp., Tokyo (Japan)). International Atomic Energy 
Agency, Vienna (Austria); CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d'Instrumentation Nucleaire; Electricite de France (EDF), 69 - 
Villeurbanne (France); Societe Franco-Americaine de Constructions 
Atomiques (FRAMATOME), 92 - Paris-La-Defense (France). Apr 
1990. (CONF-9004285—: IAEA Specialists’ Meeting on Communi- 
cation and Data Transfer in Nuclear Power Plants (NPP), Lyon 
(France), 24-26 Apr 1990). In IAEA specialists’ meeting on commu- 
nication and data transfer in NPP 24-26 April 1990, Lyon, France. 
381p. Order Number DE91645893. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Since 1975, the CENTUM, YOKOGAWA's distributed control 
system has been applied to a wide range of process control appli- 
cations, accumulating functional enhancements to meet the 
customer’s need for the advanced process instrumentation. The 
CENTUM-XL has been developed based on the experience of 
those applications. This paper describes the design concepts of 
CENTUM-XL and the system architecture, the man-machine inter- 
face of operator station, the features of control functions and the 
application experience for nuclear power plant. (author). 4 figs, 3 
tabs. 
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30783 (INIS-mf-12907, pp. 107-114) Distributed computer 
control system for on-power fuel handling in Indian PHWRs - 
Communication between computers. Ahmad, S.N. (Nuclear 
Power Corp. (India)); Natarajan, K.; Chandra, U.; Kumar, V. Inter- 
national Atomic Energy Agency, Vienna (Austria); CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285-: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In IAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A distributed computer control system has been developed for 
On-Power Fuel Handling System of Indian Pressurised Heavy Wa- 
ter Reactors. The system consists of a dedicated network of a 
minicomputer and two microcomputers. The three computers com- 
municate with each other for transfer of control commands and 
status. The ensure high reliability, a communication configuration 
based on simple serial and parallel links has been developed. The 
salient features of the control system and communication between 
computers are described. (author). 2 figs. 


30784 (INIS-mf—12907, pp. 117-124) Communication and 
data transfer in computerized process control system for new 
Czechoslovak WWER 440 reactor. Krs, P. (Czechoslovak Atomic 
Energy Commision, Prague (Czechoslovakia). Nuclear Safety In- 
spectorate). International Atomic Energy Agency, Vienna (Austria); 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d’instrumentation Nucleaire; Elec- 
tricite de France (EDF), 69 - Villeurbanne (France); Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOME), 
92 - Paris-La-Defense (France). Apr 1990. (CONF-9004285—: IAEA 
Specialists’ Meeting on Communication and Data Transfer in Nu- 
clear Power Plants (NPP), Lyon (France), 24-26 Apr 1990). In 
IAEA specialists’ meeting on communication and data transfer in 
NPP 24-26 April 1990, Lyon, France. 381p. Order Number 
DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

Significant improvements in the last Czechoslovak WWER 440 
nuclear power plant design in the area of process control set new 
requirements for communication and data transfer. Therefore, new 
control and information system -DERIS 900- use local network 
based equipment in data transmission. This conception can fulfill 
the increasing communication needs, brings cable reduction and in 
dependence on this higher level of safety and reliability of system 
and whole plant. The paper describes communication and data 
transfer in this new control system used for the first time in 
Czechoslovakia with the WWER 440 reactors at Mochovee site in 
central Slovakia. (author). 


30785 (INIS-mf—12907, pp. 127-139) Integrated digital con- 
trol and instrumentation system for radioactive waste disposal 
system. Inubushi, H. (Toshiba Corp., Fuchu, Tokyo (Japan). Fuchu 
Works); Ikeda, Y.; Sakakibara, S.; Ikeda, K.; Yanai, T.; Ikeda, J. In- 
ternational Atomic Energy Agency, Vienna (Austria); CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’iInstrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285-: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In IAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Recently, digital control and instrumentation (C and I) techniques 
have been rapidly developed and many digital C and | systems 
have been applied to BWR nuclear power plants in Japan. We 
have been promoting the development and improvement of a C 
and | system employing the latest technologies and the experience 
of the advanced control room complex PODIA (Plant Operation by 
Displayed Information and Automation). This paper describes the 
integrated digital C and | system for radioactive waste disposal 





system. This C and | system especially requires the following: 
Compactness of the system and intensive supervision; Reduction 
of cabling work. In order to achieve the above requirements, we 
have developed the C and | system to have the below features: 
Advanced man-machine interface. We have developed and ad- 
vanced man-machine interface utilizing CRT touch operation and 
hierarchical alarm processing; Plant wide optical data transmission. 
All input data of the radioactive waste disposal system is trans- 
ferred. (author). 2 refs, figs. 


30786 (INIS-mf-12907, pp. 143-145) Distributed information 
system for atomic energetics. Barkalov, L.M.; Porohin, V.G. In- 
ternational Atomic Energy Agency, Vienna (Austria); CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285-—: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In JAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Aspects of different levels of the information system for manage- 
ment of nuclear power plants were discussed. The proposal to form 
an international working group to study this experience was made. 


30787 (INIS-mf—12907, pp. 147-158) Process computer sys- 
tem. Monitoring systems for equipment important to safety at 
Soviet WWER-1000 nuclear power plants. Kogan, |.R. (Atomen- 
ergoproect, Moscow (USSR)). International Atomic Energy Agency, 
Vienna (Austria); CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Electronique et d’Instrumentation 
Nucleaire; Electricite de France (EDF), 69 - Villeurbanne 


(France); Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOME), 92 - Paris-La-Defense (France). Apr 1990. (CONF- 
9004285-: IAEA Specialists’ Meeting on Communication and Data 
Transfer in Nuclear Power Plants (NPP), Lyon (France), 24-26 Apr 


1990). In IAEA specialists’ meeting on communication and data 
transfer in NPP 24-26 April 1990, Lyon, France. 381p. Order 
Number DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

In designing a process computer system for nuclear power 
plants with WWER-1000 type reactors it was considered advisable 
to preserve in the design specific well-proven systems, including 
reactor control and protection systems, neutron flux control system, 
in-core monitoring system with their partial modifications in connec- 
tion with their incorporation into the integral process computer 
system and to develop the necessary architecture for a new control 
and computing system on the basis of serial and newly designed 
electronics and computing technique. 4 figs. 


30788 (INIS-mf-12907, pp. 163-170) NERVIA: A local net- 
work for safety. Boue, A.; Clerc, G. International Atomic Energy 
Agency, Vienna (Austria); CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d’Instrumentation Nucleaire; Electricite de France (EDF), 69 - 
Villeurbanne (France); Societe Franco-Americaine de Constructions 
Atomiques (FRAMATOME), 92 - Paris-La-Defense (France). Apr 
1990. (CONF-9004285—: IAEA Specialists’ Meeting on Communi- 
cation and Data Transfer in Nuclear Power Plants (NPP), Lyon 
(France), 24-26 Apr 1990). in IAEA specialists’ meeting on commu- 
nication and data transfer in NPP 24-26 April 1990, Lyon, France. 
381p. Order Number DE91645893. Source: OST; NTIS (US Sales 
Only); INIS. 

The instrumentation and control of 1450 MW EDF nuclear reac- 
tor cores makes widespread use of network techniques as a 
means of distributing intelligence. This type of application requires 
a high processing capacity, low response times and, above all, 
maximum operating safety. By distributing intelligence into several 
operationally independent units connected to each other by high 
capacity networks. The first two conditions were fully satisfied. The 
correct operation of the whole system is, however, fully dependent 
on the correct operation of the network. The NERVIA network has 
therefore been developed to respond to both performance and op- 
erational safety requirements. This latter requirement is ensured by 
three basic properties: determinism, self-tests and fault tolerance. 
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It should be pointed out that it is the only network currently on the 
market which can offer these three properties simultaneously. (au- 
thor). 


30789 (INIS-mf-12907, pp. 173-187) International Nuclear 
Intormation System. Emelyanov, V. (international Atomic Energy 
Agency, Vienna (Austria)). International Atomic Energy Agency, Vi- 
enna (Austria); CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Electronique et d’lnstrumentation 
Nucleaire; Electricite de France (EDF), 69 - Villeurbanne 
(France); Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOME), 92 - Paris-La-Defense (France). Apr 1990. (CONF- 
9004285-: IAEA Specialists’ Meeting on Communication and Data 
Transfer in Nuclear Power Plants (NPP), Lyon (France), 24-26 Apr 
1990). In IAEA specialists’ meeting on communication and data 
transfer in NPP 24-26 April 1990, Lyon, France. 381p. Order 
Number DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 
The International Nuclear Information System (INIS), stands 
among the major accomplishments of the IAEA. After 20 years of 
operation, it has grown into a healthy, successful, and uniquely 
comprehensive bibliographic database. The basis of INIS is inter- 
national co-operation. It is the first international information system 
in which both the collection of input and the dissemination of out- 
put to users are decentralized. At the current time, 79 Member 
States and 15 International Organizations are participating in INIS, 
and the INIS database consists of around 1,300,000 records. All 
these records are split into a number of specific subject categories. 
We have more than 130,000 records in the field of theory and 
technology of power reactors in INIS. The subject category of reac- 
tor control and surveillance systems contains at this time around 
5,000 entries. A selection of citations from INIS in the field of com- 
munication and data transfer in nuclear power plants has been 
prepared and printed as an appendix to this presentation. This se- 
lection covers INIS input since 1986. (author). 3 refs, 6 figs. 


30790 (INIS-mf—12907, pp. 189-194) CONTROBLOC P20 
networks and their use in the instrumentation and control sys- 
tem tor N4 plants (CHOOZ B). Bianc, P. (EDF DE-REC (France)): 
Tricornot, J. de; Gimenez, J.M.: Marc, J.L. Intemational Atomic En- 
ergy Agency, Vienna (Austria); CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d’instrumentation Nucleaire; Electricite de France (EDF), 69 - 
Villeurbanne (France); Societe Franco-Americaine de Constructions 
Atomiques (FRAMATOME), 92 - Paris-La-Defense (France). Apr 
1990. (CONF-9004285—: IAEA Specialists’ Meeting on Communi- 
cation and Data Transfer in Nuclear Power Piants (NPP), Lyon 
(France), 24-26 Apr 1990). In JAEA specialists’ meeting on commu- 
nication and data transfer in NPP 24-26 April 1990, Lyon, France. 
381p. Order Number DE91645893. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The essential role of the CONTROBLOC P20 networks is to 
achieve automatic contro] and modulating functions and to prepare 
and exchange information with the control room or other systems. 
The CONTROBLOC P20 is a combination of functional subsystems 
(clusters) which cooperate each other according to deterministic 
mechanisms which insure the prerequisite performance. Each clus- 
ter consists of groups of subscribers, the subscriber being an 
assembly of one ore several hardware/software blocks. The sub- 
scriber can be either interfaced with the process, or with other 
systems, or with the cluster itself. 


30791 (INIS-mf-12907, pp. 197-202) Development of dis- 
tributed control systems for Indian PHWRs - Issues involved 
in networking. Mayya, Y.S. (Bhabha Atomic Research Centre, 
Bombay (india). Reactor Control Div.); Chandra, U.; Govindarajan, 
G. Intemational Atomic Energy Agency, Vienna (Austria); CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Electronique et d’instrumentation Nucieaire; Electricite de 
France (EDF), 69 - Villeurbanne (France); Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOME), 92 - 
Paris-La-Defense (France). Apr 1990. (CONF-9004285—: IAEA 
Specialists’ Meeting on Communication and Data Transfer in Nu- 
clear Power Plants (NPP), Lyon (France), 24-26 Apr 1990). In 
IAEA specialists’ meeting on communication and data transfer in 
NPP 24-26 April 1990, Lyon, France. 381p. Order Number 
DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 
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A Distributed Control and Monitoring system is being envisaged 
for future Indian PHWRs. This system will consist of many plant 
floor networks of front end controllers interconnected to a control 
room level network through gateways. Special emphasis is to be 
given to the reliability, simplicity and response speeds fo back 
bone LANs to be used for this application. The various issues in- 
volved in selecting appropriate network features and protocols are 
highlighted. (author). 


30792 (INIS-mf—12907, pp. 205-213) implementation and ap- 
plication of an universal network interface for control in NPP. 
Enkelmann, W. (Zentralinstitut fuer Kernforschung, Rossendorf 
(Germany, F.R.)). International Atomic Energy Agency, Vienna 
(Austria); CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. d’Electronique et d’Instrumentation 
Nucleaire; Electricite de France (EDF), 69 Villeurbanne 
(France); Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOME), 92 - Paris-La-Defense (France). Apr 1990. (CONF- 
9004285-: IAEA Specialists’ Meeting on Communication and Data 
Transfer in Nuclear Power Plants (NPP), Lyon (France), 24-26 Apr 
1990). In IAEA specialists’ meeting on communication and data 
transfer in NPP 24-26 April 1990, Lyon, France. 381p. Order 
Number DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

In many cases there is a long period from project to startup of 
NPP. On the other hand computerized control systems for NPP are 
expected to be reliable and tested. Therefore, there is a danger 
that some parts of the control system - especially computers - will 
be obsolete at startup time. This problem has been solved by us- 
ing a medium fast serial interface and developing a simple network 
procedure to connect intelligent stations of different efficiency. Pre- 
serving the compatibility of the network interface an increase of the 
efficiency of the approved original system can be achieved by sub- 
stitution of the most obsolete station types by more modern ones. 
(author). 4 refs, 4 figs. 


30793 (INIS-mf—12907, pp. 215-225) Redundant communi- 
cation in a distributed control system. Hofmann, H. (Siemens 
AG Unternehmensbereich KWU, Erlangen (Germany, F.R.)); 
Sauer, H.J. International Atomic Energy Agency, Vienna (Austria); 
CEA Centre d’EtucGes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d’Instrumentation Nucleaire; Elec- 
tricite de France (EDF), 69 - Villeurbanne (France); Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOME), 
92 - Paris-La-Defense (France). Apr 1990. (CONF-9004285-: IAEA 
Specialists’ Meeting on Communication and Data Transfer in Nu- 
clear Power Plants (NPP), Lyon (France), 24-26 Apr 1990). In 
IAEA specialists’ meeting on communication and data transfer in 
NPP 24-26 April 1990, Lyon, France. 381p. Order Number 
DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

In line with the functional decentralization of the automation 
functions by splitting up into coupling processor systems and pro- 
grammable controllers the individual hierarchical levels of the 
digital operational instrumentation and contro] system in nuclear 
power plant are connected by dedicated communication paths and 
methods. All communication paths feature consistent redundancy. 
Autonomous communication modules allow implementation of a 
modular design, which would also allow replacement of individual 
hierarchical levels of the control system when innovations are 
made. 6 figs. 


30794 (INIS-mf—12907, pp. 231-243) N4 plants: Qualifica- 
tion of software of the control system. Philipps, C. (SEMA 
Group (France)); Poulet, J.M. International Atomic Energy Agency, 
Vienna (Austria); CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Electronique et d’instrumentation 
Nucleaire; Electricite de France (EDF), 69 - Villeurbanne 
(France); Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOME), 92 - Paris-La-Defense (France). Apr 1990. (CONF- 
9004285-: IAEA Specialists’ Meeting on Communication and Data 
Transfer in Nuclear Power Plants (NPP), Lyon (France), 24-26 Apr 
1990). In JAEA specialists’ meeting on communication and data 
transfer in NPP 24-26 April 1990, Lyon, France. 381p. Order 
Number DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

Among the innovations brought by the new N4 series of French 
PWR nuclear power plants, the control system (KIC N4) represents 
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a massive advent of computerizing in control equipment. Architec- 
ture of KIC N4 is distributed and based on computers that 
communicate by means of local area industrial networks. The num- 
ber of processors used leads to several environments for software 
developments; moreover, this software is produced by several 
teams, at different places, and using various resources. This paper 
describes the activity of qualification in the software development of 
the N4 control system, realized by SEMA GROUP under contract 
with EDF. After having set what were the main constraints of the 
project (chapter 1), methods and techniques in quality assurance/ 
quality control field for each phase of software development are 
presented (chapter 2). As a conclusion (chapter 3) some feedback 
about an independent verification/validation team is given. 2 figs. 


30795 (INIS-mf-12907, pp. 245-257) OSI! industrial network- 
ing at Electricite de France. Hamelin, J.F. (Electricite de France, 
78 - Chatou (France). Direction des Etudes et Recherches). Inter- 
national Atomic Energy Agency, Vienna (Austria); CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’Instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285—: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In JAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The number of computers used for supervising and controlling 
industrial units is rapidly increasing. The design of a sound commu- 
nication architecture is of primary importance to achieve maximum 
efficiency for real-time systems. It has to provide independence 
from the vendors and stability time. Electricite de France (EDF) and 
Gaz de France (GDF) have addressed the issue of industrial com- 
munication networks and produced a set of specifications named 
SPRINT. They consist in the selection of a number of OSI protocols 
together with the additions necessary to achieve interoperability in 
a multi-vendor environment. Whenever possible, reference is made 
to European functional standards. The need for Fieldbus technol- 
ogy is recognized at the bottom layers of the architecture. SPRINT 
specifications have been sent for comments to major computer and 
control equipment vendors and will be used for all industrial net- 
working projects within EDF and GDF. Nuclear power plants site 
networks, starting to be commissioned in mid 1990, will support the 
first implementation of SPRINT OSI protocols. While this clearly 
shows that OS! benefits are now available for industrial networking 
in the power industry, complementary steps are necessary to han- 
dle growing users needs. (author). 1 ref., 3 figs. 


30796 (INIS-mf-12907, pp. 259-266) Operating plant 
retrofits using microprocessor-based reactor manual control 
system and a rod position information system. Hanyuuda, T. 
(Toshiba Corp., Fuchu, Tokyo (Japan). Fuchu Works); Okutani, T.; 
Sugano, |. International Atomic Energy Agency, Vienna (Austria); 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d’Instrumentation Nucleaire; Elec- 
tricite de France (EDF), 69 - Villeurbanne (France); Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOME), 
92 - Paris-La-Defense (France). Apr 1990. (CONF-9004285—: IAEA 
Specialists’ Meeting on Communication and Data Transfer in Nu- 
clear Power Plants (NPP), Lyon (France), 24-26 Apr 1990). In 
IAEA specialists’ meeting on communication and data transfer in 
NPP 24-26 April 1990, Lyon, France. 381p. Order Number 
DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

The Reactor Manual Control System (RMCS) and the Rod Posi- 
tion Information System (RPIS), applied to the boiling water reactor 
(BWR) power plants, are one of the most important systems in 
controlling the output of nuclear reactor power. Improvement in 
reliability of the RMCS and RPIS is thus highly important for avail- 
ability during plant operation. This paper describes a highly reliable 
microprocessor-based RMCS and RPIS installed in BWR operating 
plants as a system retrofit. This new system employs optimum re- 
dundancy of system components to achieve a high level of fault 
tolerance. Cabling has been reduced by use of multiplex transmis- 
sion via optical fiber. The control panel is smaller and is easier to 





maintain. Since hardware and software is standardized into units 
and modules, the system can easily be modified to support plants 
with different numbers of control rods. These characteristics make 
the system suitable for not only installation in new plants but also 
retrofits in existing facilities. Satisfactory results have been ob- 
tained. (author). 7 figs, 5 tabs. 


30797 (INIS-mf—12907, pp. 269-289) Fiber optic components 
compatibility with the PWR containment radiation field. Breuze, 
G. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d’instrumentation Nucleaire); 
Serre, J. International Atomic Energy Agency, Vienna (Austria); 
CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d’instrumentation Nucleaire; Elec- 
tricite de France (EDF), 69 - Villeurbanne (France); Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOME), 
92 - Paris-La-Defense (France). Apr 1990. (CONF-9004285-: IAEA 
Specialists’ Meeting on Communication and Data Transfer in Nu- 
clear Power Plants (NPP), Lyon (France), 24-26 Apr 1990). In 
IAEA specialists’ meeting on communication and data transfer in 
NPP 24-26 April 1990, Lyon, France. 381p. Order Number 
DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

Present and future applications of fiber optics transmission in the 
nuclear industrial field are emphasized. Nuclear acceptance criteria 
for relevant electronic equipments in terms of radiation dose rate, 
integrated dose and required reliability are given. Ambient condi- 
tions of PWR containment are especially considered in the paper. 
Experimental results of optical fibers and end-components exposed 
to 60¢, gamma rays are shown. Main radiation response charac- 
teristics up to 10* Gy with dose rates of about 100 Gy.h—" of both 
multimodal fiber families (step index and gradient index fibers) are 
compared. Dose rate effect on induced losses is also outlined for 
these fibers. Two applications of fiber links transmitting data in a 
PWR containment and a hot cell are described. Hardening levels 
obtained and means required are given. 18 refs, 15 figs, 5 tabs. 


30798 (INIS-mf-12907, pp. 291-306) A global approach for 
the software design in a dependable context. Bergerand, J.L. 
(Etablissements Merlin et Gerin, 38 - Grenoble (France)). Interna- 
tional Atomic Energy Agency, Vienna (Austria); CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285-—: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In JAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OST]; 
NTIS (US Sales Only); INIS. 

The software validation is a crucial point in the field of depend- 
able system development. A global approach is proposed, 
combining the classical fault avoidment strategy and a formal vali- 
dation relatively to a set of very important properties expected for 
the system. These goals are reachable thanks to the use of an ap- 
propriate language, according to the type of applications in the 
area of real-time automatic control. In the paper the language and 
its environment as well as the strategy of fault avoidment applied 
on the development are presented. Proof techniques usable on the 
software produced are outlined. 5 refs, 9 figs. 


30799 (INIS-mf—12907, pp. 309-312) Communication links 
influence upon nuclear power plant safe conditions. Samoilov, 
O.B.; Drumov, V.V.; Krytiev, |1.S.; Vostokov, V.S. International 
Atomic Energy Agency, Vienna (Austria); CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285—: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In JAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The damage of communication links may cause the formation of 
emergency initial events and also the interruption of emergency 
protection signal passage circuit. The main measures to compen- 
sate these damages in reactor control and protection are 
considered. The most effective measure is an individual auxiliary 
protection system, the equipment of which is placed in stand-by 
control room. (author). 


30800 (INIS-mf—12907, pp. 315-319) Safety of distributed 
control systems: The Sizewell B aspect. Boettcher, D.B. (Nu- 
clear Electric PWR Project Group, Cheshire (UK). Safety and 
Licensing Group). International Atomic Energy Agency, Vienna 
(Austria); CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. d’Electronique et d’instrumentation 
Nucleaire; Electricite de France (EDF), 69 - Villeurbanne 
(France); Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOME), 92 - Paris-La-Defense (France). Apr 1990. (CONF- 
9004285-: IAEA Specialists’ Meeting on Communication and Data 
Transfer in Nuclear Power Plants (NPP), Lyon (France), 24-26 Apr 
1990). In JAEA specialists’ meeting on communication and data 
transfer in NPP 24-26 April 1990, Lyon, France. 381p. Order 
Number DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear Electric Pie is currently constructing the Sizewell B Nu- 
clear Power Station. The control and instrumentation (C and |) 
systems for the station represent a significant evolutionary step for 
nuclear power stations in the United Kingdom. For the first time, 
distributed computers and a multiplexing data distribution system 
will be used for the vast majority of C and | functions on the station 
such as remote manual control, modulating control and sequence 
control. The paper describes the approach adopted by Nuclear 
Electric Pic to ensure that the system is adequately reliable. (au- 
thor). 1 fig. 


30801 (INIS-mf—12907, pp. 321-332) Requirements for a hi- 
erarchical architecture for communication and data transfer 
within a nuclear power station. Remiey, G.W. International 
Atomic Energy Agency, Vienna (Austria); CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285—: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In JAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Microprocessor technology is broadly used in the implementation 
of most control systems. Any contemporary approach to instrumen- 
tation and control design for nuclear power plants must recognize 
the current status of digital technology and the rapid technology 
evolution. A key attribute of microprocessor technology is the ability 
to organize it into distributed digital processing architectures. Dis- 
tributed processing requires communication and data transfer 
among the distributed processing elements. This paper discusses 
requirements and design approaches for distributed digital process- 
ing, communication and data transfer in nuclear power plants. 


30802 (INIS-mf—12907, pp. 335-346) Use of digital hardware 
in Indian PHWRs and a proposed C and | scheme for 500 MWe 
PHWR stations. Sharma, M.P. (Nuclear Power Corp., Bombay (In- 
dia)). International Atomic Energy Agency, Vienna (Austria); CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Electronique et d’Instrumentation Nucleaire; Electricite de 
France (EDF), 69 - Villeurbanne (France); Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOME), 92 - 
Paris-La-Defense (France). Apr 1990. (CONF-9004285-: IAEA 
Specialists’ Meeting on Communication and Data Transfer in Nu- 
clear Power Plants (NPP), Lyon (France), 24-26 Apr 1990). In 
IAEA specialists’ meeting on communication and data transfer in 
NPP 24-26 April 1990, Lyon, France. 381p. Order Number 
DE91645893. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief review of the past experience is made to see the growth 
of digital hardware, specifically for the Indian nuclear power plants 
with pressurized heavy water reactors (PHWR). The control and in- 
strumentation (C and |) scheme, using microprocessors, for 500 
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MWe PHWAR plants is described. The conclusion is made that com- 
puterization of whole C and | and interconnecting microcomputers 
through dedicated links and local area networks will go a long way 
to achieve better performance and reduced cost in later units. 4 
figs. 


30803 (INIS-mf—12907, pp. 349-363) Architecture of high re- 
liable control systems using complex software. Taliec, M. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Electronique et d’instrumentation Nucieaire). International 
Atomic Energy Agency, Vienna (Austria); CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Electronique et d’instrumentation Nucleaire; Electricite de France 
(EDF), 69 - Villeurbanne (France); Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOME), 92 - Paris-La-Defense 
(France). Apr 1990. (CONF-9004285—: IAEA Specialists’ Meeting 
on Communication and Data Transfer in Nuclear Power Plants 
(NPP), Lyon (France), 24-26 Apr 1990). In IAEA specialists’ meet- 
ing on communication and data transfer in NPP 24-26 April 1990, 
Lyon, France. 381p. Order Number DE91645893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper is about problems involved by the use of complex 
softwares in control systems that must ensure a very high level of 
safety. The first part of the paper makes brief description of the 
prototype of PROSPER system, realized on microprocessors. 
PROSPER means "protection system for nuclear reactor with high 
performances”. The processors communicate between themselves 
using interruptions and protected shared memories. On each pro- 
cessor, one or more protection algorithms are implemented. Those 
algorithms use data coming directly from the plant and data com- 
puted by other protection algorithms. Each processor makes its 
own acquisitions from the process and sends warning messages if 
some operating anomaly is detected. All algorithms are activated 
concurrently on an asynchronous way. The results of the prototype 
exploitation during two years are presented and the safety related 
problems that the use of such systems leads to are detailed. The 
second part is about measurements’ validation. It is described how 
the sensors measurements will be used in a protection system. 
The last part is about the problems of architectures of systems in- 
cluding hardware and software. A proposition of a multi-processors 
architecture which uses an operating system that is able to manage 
several tasks implemented on different processors, which verifies 
the good operating of each of those tasks is detailed. 8 figs, 1 tab. 


30804 (INIS-mf-12909, pp. 27-30) Modifications to the shut- 
down systems to augment reactor trip coverage to cater to a 
single pump trip in a CANDU 600 reactor. Thompson, P.D. (New 
Brunswick Electric Power Commission, Point Lepreau, NB 
(Canada). Point Lepreau Generating Station); Baudouin, A.; Watt, 
L.J.; Delorme, G. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual confer- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The original design of the CANDU 600 reactor did not provide 
automatic trip coverage on shutdown system number 2 (SDS2) for 
the loss of electrical power to a single primary heat transport sys- 
tem pump. As a first step to improving the design, the overall plant 
response to a single pump trip was studied by performing a pump 
trip test from full power at the Point lepreau Generating station. 
This was subsequently followed by an extensive design assist 
analysis, changes will be made to the high ROH pressure trips on 
both shutdown systems. Modifications to the SDS1 low flow trip 
and to the SDS2 low core differential pressure trips will also be 
made. These changes will improve trip coverage on both shutdown 
systems, and also provide an economic benefit of avoiding an un- 
necessary reactor shutdown if the plant responds as expected to a 
single PHTS pump trip. As the shutdown system design of the 
CANDU 600 reactor incorporates channelized Programabie Digital 
Comparators, these changes involve software programming only. 
Hence no hardware modifications nor costly plant shutdowns are 
required to implement these changes. 
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30805 (INIS-mf-12909, pp. 91-95) Shut-off rod performance 
study for the Point Lepreau reactor. Robinson, R.C. (Atlantic Nu- 
clear Services Ltd., Fredericton, NB (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Shut-Off Rods (SORs) are strong neutron absorbing reactivity 
devices which are inserted into the Pt. Lepreau reactor core to ter- 
minate the nuclear chain reaction. SORs are inserted automatically 
by Shut-Down System One (SDS-1), in the event any of its trip pa- 
rameters reach the trip set point on 2 out of the 3 electronic trip 
channels. SOR performance requirements for the Pt. Lepreau reac- 
tor have recently been reviewed and are reported here. In addition, 
the impact of rod unavailability and slow insertion characteristics on 
overall SDS-1 capability have been assessed. The shut-off rod sys- 
tem for the Pt. Lepreau reactor consists of 28 vertical rods which 
re suspended normally by an electromagnetic clutch assembly at 
the top fo the reactor just outside the core. Upon receipt of a trip 
signal, on two out of three SDS-1 trip channels, the electromag- 
netic clutches de-energize and allow the SORs to fall (spring 
assisted) into the core. In assessing the operational performance of 
the SOR system the two key parameters are the number of SORs 
available for insertion at any given time and the rate at which the 
rods are inserted when they fall. During the operation of the plant 
the number of rods available to be inserted may change due to 
routine maintenance and testing or due to system impairments. 
The rate at which the rods drop may also change due to mechani- 
cal wear or malfunction of the clutch or suspension assembly. The 
purpose of this study was to define the operational performance 
envelope which clearly identifies the SOR performance required to 
ensure a safe reactor shut down for all anticipated reactivity tran- 
sients. Thus the main impetus of the study was to provide a clear 
technical basis for establishing operating performance require- 
ments from which operating impairment guidelines could be 
derived. These guidelines are necessary to provide instructions for 
appropriate and timely action to the reactor operator in the event of 
SOR pertormance degradation. 


30806 (INIS-mf-12909, pp. 96-102) Simulating the power 
rundown transient from poison injection system tor a CANDU 
reactor. Farooqui, M.Z. (Ontario Hydro, Toronto, ON (Canada)); 
Roy, N.; Lie, S.G.; Austman, H.G.; Wight, A.L. Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU reactors have two independent, diverse and physically 
separated shutdown systems. The second shutdown system oper- 
ates by injecting a neutron absorbing poison solution into the 
moderator. The reactivity and power rundown transients resulting 
from poison injection are simulated using a series of hydraulics 
and reactor physics codes. This paper deals with the development 
and validation of the reactor physics component of this simulation 
model. Experimental power rundown transients from the Bruce 
NGS A and Bruce NGS B reactors are compared with those simu- 
lated with the model described in the paper. Agreement is found to 
be good. 


30807 (INIS-mf—12909, pp. 425-432) An overview of the de- 
velopment of leak detection monitoring for Ontario Hydro 
nuclear stations. Kenchington, J.M. (Ontario Hydro, Toronto, ON 
(Canada)); Ellis, P.J.; Meranda, D.G. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conference, Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 
nual conference. Order Number DE91642399. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The development of leak detection monitoring by the Annulus 
Gas System (AGS) for the Ontario Hydro Nuclear Stations over the 
last several years is reviewed. Verified models were used to modify 
the AGS and provide the operators with safe operating limits. The 
current AGS design gives the operator an adequate warning to 





take timely action and if needed to shutdown the reactor safely in a 
controlled fashion. 


30808 (INIS-mf—12950, pp. 275-285) Performance of a digi- 
tal reactivity-meter (009-NC/1-IPEN) in initial test programs for 
research and power reactor. Moreira, J.M.L. (Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Div. de Fisica de Reatores); Ferreira, P.S.B.; Pontes, E.W.; Maior- 
ino, J.R.; Soares, A.J. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1987. 501p. (CONF-8709189-: Interna- 
tional meeting on Reduced Enrichment for Research and Test 
Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the digital reactivity-meter (009-NC/1-IPEN) 
built at the IPEN/CNEN-SP for the start-up tests of Angra-| power 
station. It is also being used in the IEA-R1 research reactor for 
evaluating control rod worth and the various reactivity coefficients. 
The equipment is composed of two main parts: an electronic mod- 
ule with 12 bit A/D and D/A interfaces, a picoamperimeter and 
several microprocessors and the micro-computer in which is solved 
the inverse kinetics equation to obtain the reactivity as a function 
of time. The results obtained demonstrate the accuracy and the 
practicability of the reactivity meter. (Author). 


30809 (INIS-mf—12967, pp. 33-37) Microcomputer network 
tor technological equipment monitoring and control. Segec, O. 
(Vyskumny Ustav Energeticky, Bratislava (Czechoslovakia)). 
Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia). 
1990. 175p. (In Slovak). (CONF-9010419—: Conference on applica- 
tion of computers in nuclear power plants, Piestany 
(Czechoslovakia), 15-18 Oct 1990). In Collection of papers pre- 
sented at conference on application of computers in nuclear power 
plants. Order Number DE92601400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The properties and purpose are characterized of a microcom- 
puter network developed for monitoring and controlling the nuclear 
power plant chemistry. In the development, emphasis was put on 
simplicity of the components, reliability, ease of operation and 
availability of the components on the domestic market. So far, 
these criteria are only met by the DIAMO L(S) system equipped 
with an MH 8080 (Z80) processor. Its assets include simplicity and 
ruggedness, owing to which it is well suited to heavy-duty perfor- 
mance, whereas its drawbacks comprise a narrow extent of 
addressable memory and absence of any supporting software. Un- 
til now, 5 types of automated stations have been developed and 
submitted for test operation at the Bohunice V-2 nuclear power 
plant. Virtually any personal computer can be attached to the net- 
work. The system can also be installed in conventional power 
plants as well as beyond the power generation field. (Z.M.). 


30810 


(JINR-D—13-88-938, pp. 183-186) Technique for orga- 
nization of systems for experiment automation at the WWR-M 
reactor. Tyukavin, V.A. (AN SSSR, Leningrad (USSR). Inst. Yader- 
noj Fiziki); Kadashevich, V.I.; Korotkova, T.K.; Petrova, V.|. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1988. (In Russian). 
(CONF-8809525—: 13. international symposium on nuclear elec- 
tronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 


symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Experience of developoment of hierarchical problem oriented 
measuring-computer complexes using WWR-M reactor is de- 
scribed. Five complexes jointed in arbitrary topology local network 
are realized to-day. 


30811 (JINR-D—13-88-938, pp. 397-401) Organization of 
flexible on-line control and measurement systems for nuclear 
reactors. Ofengenden, R.G. (AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). inst. Yadernykh Issledovanij); Belyaev, Yu.!.; Geras’ko, V.N.; 
Kumshaev, S.B.; Predmiest’in, V.R.; Tsoglin, Yu.L. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (In Russian). (CONF- 
8809525—: 13. international symposium on nuclear electronics, 
Varna (Bulgaria), 12-18 Sep 1988). In 13. International symposium 
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on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

One of approaches to development of flexible control and diag- 
nosis systems for reactor of Armenia-2 NPP and Chernobyl-4 NPP 
is considered. Validity of the selected concept of flexible system 
development was proved due to pilot operation of control and diag- 
nosis of reactors. 


30812 (LA-UR-91-2136) Comparison of eigenvalue compu- 
tations for the Savannah River K Reactor using 5 and 7 digit 
dimensional and isotopic quantities. Durkee, J.W. Jr.; Mosteller, 
R.D.; Perry, R.T.; Sapir, J. Los Alamos National Lab., NM (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-911107- 
17: Winter meeting of the American Nuclear Society (ANS), San 
Francisco, CA (United States), 10-15 Nov 1991). Order Number 
DE91016082. Source: OSTI; NTIS; GPO Dep. 

A study was undertaken to characterize the reactivity temperature 
coefficient (RTC) behavior for the Savannah River K-Reactor pur- 
suant to the safety review mandated by the Department of Energy 
(DOE) in August 1988. During the course of the investigation, it 
was found that the accuracy levels required in dimensional and iso- 
topic quantities at elevated temperatures were much greater than 
was initially supposed and are typically used in reactor neutronics 
calculations. The codes involved do not automatically calculate di- 
mensional and density changes due to temperature. This paper 
discusses and compares calculated eigenvalues obtained from us- 
ing 5, 6, and 7 digit dimensional and isotopic densities used in the 
Mark 22 fuel assembly cell models. 5 refs., 1 fig., 1 tab. 


30813 (NUREG/CR-5641) Study of operational risk-based 
configuration control. Vesely, W.E. (Science Applications Interna- 
tional Corp., Dublin, OH (United States)); Samanta, P.K.; Kim, |.S. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; Brookhaven National Lab., Upton, NY 
(United States). Aug 1991. 152p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG-52261). Source: OSTI; NTIS; 
INIS; GPO. 

This report studies aspects of a risk-based configuration control 
system to detect and control plant configurations from a risk per- 
spective. Configuration control, as the term is used here, is the 
management of component configurations to achieve specific ob- 
jectives. One important objective is to control risk and safety. 
Another is to operate efficiently and make effective use of availabie 
resources. PSA-based evaluations are performed to study configu- 
ration to core-melt frequency and core-melt probability for two 
plants. Some equipment configurations can cause large core-melt 
frequency and there are a number of such configurations that are 
not currently controlled by technical specifications. However, the 
expected frequency of occurrence of the impacting configurations is 
small and the core-melt probability contributions are also generally 
small. The insights from this evaluation are used to develop the 
framework for an effective risk-based configuration control system. 
The focal points of such a system and the requirements for tools 
development for implementing the system are defined. The require- 
ments of risk models needed for the system, and the uses of 
plant-specific data are also discussed. 18 refs., 25 figs., 10 tabs. 


30814 Nuclear reactor with internal thimble-type delayed 
neutron detection system. Gross, K.C.; Poloncsik, J.; Lambert, 
J.D.B. To Dept. of Energy. 17 Nov 1988. USA Patent patent appli- 
cation 7-272,583. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE91016851. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This invention teaches improved apparatus for the method of de- 
tecting a breach in cladded fuel used in a nuclear reactor. The 
detector apparatus is located in the primary heat exchanger which 
conveys part of the reactor coolant past at least three separate 
delayed-neutron detectors mounted in this heat exchanger. The de- 
tectors are spaced apart as that the coolant flow time from the 
core to each detector is different, and these differences are known. 
The delayed-neutron activity at the detectors is a function of the 
delay time after the reaction in the fuel until the coolant carrying 
the delayed-neutron emitter passes the respective detector. This 
time delay is broken down into separate components including an 
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isotopic holdup time required for the emitter to move through the 
fuel from the reaction to the coolant at the breach, and two transit 
times required for the emitter now in the coolant to flow from the 
breach to the detector loop and then via the loop to the detector. 
At least two of these time components are determined during cali- 
brated operation of the reactor. Thereafter during normal reactor 
operation, repeated comparisons are made by the method of re- 
gression approximation of the third time component for the best-fit 
line correlating measured delayed-neutron activity against that is 
approximated according the specific equations. The equations use 
these time-delay components and known parameter values of the 
fuel and of the part and emitting daughter isotopes. 9 figs. 


2205 Environmental Aspects 


Refer also to citation(s) 30175, 30881, 30890, 32408, 32465, 
32515, 32533, 32717, 32753, 33396 


30815 (BNL-NUREG-46168) Accident management to pre- 
vent containment failure and reduce fission product release. 
Lehner, J.R.; Lin, C.C.; Luckas, W.J.; Pratt, W.T. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-910831-—7: 15. biennial conference on reactor 
operating experience: international conference on nuclear power 
plant operations, Bellevue, WA (United States), 11-14 Aug 1991). 
Order Number DE91017743. Source: OSTI; NTIS; INIS; GPO Dep. 

Brookhaven National Laboratory, under the auspices of the US 
Nuclear Regulatory Commission, is investigating accident manage- 
ment strategies which could help preserve containment integrity or 
minimize releases during a severe accident. The strategies consid- 
ered make use of existing plant systems and equipment in 
innovative ways to reduce the likelihood of containment failure or 
to mitigate the release of fission products to the environment if 
failure cannot be prevented. Many of these strategies would be im- 
plemented during the later stages of a severe accident, i.e. after 
vessel breach, and sizable uncertainties exist regarding some of 
the phenomena involved. The identification and assessment pro- 
cess for containment and release strategies is described, and 
some insights derived from its application to specific containment 
types are presented. 2 refs., 5 figs., 2 tabs. 


30816 (CONF-8910192-, pp. 337-342) Transmission of low- 
magnitude seismic excitation into Hanford Site structures. 
Weiner, E.O. (Westinghouse Hanford Co., Richland, WA (USA)). 
Lawrence Livermore National Lab., CA (United States). [1989]. 
From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 
ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 

Several Hanford Site buildings were analyzed using simplified 
models to gain insight as to what extent the free field motion of a 
small-magnitude earthquake is transmitted into building structures 
as a result of soil-structure interaction effects. Building selection in- 
cluded the Plutonium Processing Plant, B-Plant and the Fast Flux 
Test Facility containment which represented a variety of stiffnesses, 
weights, and embedments. An artificial time history for the free 
field has a peak response at 13 Hz. This motion represents a me- 
dian for magnitude 4 and 4.5 earthquakes, respectively. Floor 
response spectra were compared with results from analyses to de- 
sign basis ground motions using the same structural models. 
Considerable attenuation of the smali-magnitude free-field motion 
was found in the case of stiff, deeply embedded structures. This 
attenuation is attributed to kinematic interaction in addition to atten- 
uation with depth in the free field. Even with such attenuation, 
there are exceptions where small magnitude responses exceed de- 
sign basis responses. They are generally associated with 10 to 20 
Hz modes with vertical motion. 


30817 (HW-7-1981-Del.) Hanford Engineer Works monthly 
report, June 1945. Hanford Works, Richland, WA (United States). 
14 Jul 1945. 105p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE91017064. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This document describes activities during this reporting period. 
The three 100 Areas operated during June at 95.3% time effi- 
ciency. The power level at 100 D was raised from 265 to 280 M.W. 
on June 9 and the level at 100 F was raised from 250 to 265 M.W. 
on June 13. Metal preparation and canning operations were re- 
duced to a one shift, six day week basis on June 25. Twenty new 
charges were started through T and B Plants in the 200 Areas and 
twenty-two were completed through the Isolation building. The 
plant roll declined from 5828 on May 31 to 5476 on June 30. 
Turnover increased from 4.19% to 7.39% due mainly to force 
reductions in the Maintenance. Transportation and Accounting De- 
partments. Transfers to other plants decreased from 38 to 28 and 
inductions into Military Service increased from 15 to 28. Occupancy 
of Richland Village houses decreased 193 unites to 3811 or 
88.5%. Two women's dormitories and one men’s dormitory were 
closed during the month. The Traffic Department was merged into 
the Transportation Department, effective June 1. 


30818 (NUREG/CR-5715) Reference manual for the CON- 
TAIN 1.1 code for containment severe accident analysis. 
Washington, K.E. (Sandia National Labs., Albuquerque, NM (USA)); 
Murata, K.K.; Gido, R.G.; Gelbard, F.; Russell, N.A.; Billups, S.C.; 
Carroll, D.E.; Griffith, R.O.; Louie, D.L.Y. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Sandia National Labs., Albuquerque, NM (United States). 
Jul 1991. 250p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(SAND—91-0835). Source: OSTI; NTIS; INIS; GPO. 

Thisi report describes the phenomenological equations and the 
numerical procedures used by the CONTAIN 1.1 code to determine 
the conditions within nuclear power plant containment during a se- 
vere accident. The CONTAIN detailed models provide the 
capability to mechanistically calculate the containment internal ther- 
malhydraulic conditions and the amount of radioactive matter that 
would be released to the environment if there were a leak from the 
containment. Note that the CONTAIN models can be verified by 
comparing the code calculations to experimental results. The mod- 
els described include those to account for the flows of mass and 
energy between containment compartments, the exchange of 
energy between the atmosphere and heat structures, the thermo- 
dynamic conditions, the distributions of aerosols, the decay and 
transport of fission products, the deflagration of hydrogen and car- 
bon monoxide, boiling water reactor suppression pool behavior, 
and engineering safety features, including a spray, fan coolers, and 
an ice condenser. These models are solved with implicit coupling, 
where appropriate, to obtain a stable and computationally efficient 
solution. 52 refs., 36 figs., 9 tabs. 


30819 (SNV-3774) Radioactivity in sediments at Ringhals 
nuclear power plant 1988. Notter, M. National Swedish Environ- 
ment Protection Board, Solna (Sweden). Nov 1990. 26p. (in 
Swedish). Order Number DE92601224. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper presents the results of the measurements of the ra- 
dioactivity in the bottom sediments near the Ringhals nuclear 
power plant. (KAE). 


30820 (SNV-3846) Biological investigations off the Oskar- 
shamn nuclear power station during the 1980's. Neuman, E. 
(Swedish Environmental Protection Agency, Oeregrund (Sweden). 
Environmental Impact Assessment Department); Andersson, J. Na- 
tional Environmental Protection Agency, Solna (Sweden). Nov 
1990. 3ip. Order Number DE92601225. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Oscarshamn power station consists of three nuclear reac- 
tors, of which the first came into production in 1972 and the last in 
1985. The power station uses large volumes of cooling-water; alto- 
gether 100 m*/s is heated 10 degrees C. During the 1970's, the 
investigations of the ecological effects of the use of cooling-water 
had a wide coverage, whereas during the 1980's, the years treated 
here, the investigations have mainly been concentrated on fish and 
bottom fauna. The temperature increase stimulates growth of many 
organisms and causes attraction. The cooling-water plume and the 
counter-currents it causes increase the transports of nutrients. The 
concentration of nutrients in different ways contributes to increased 





production further up in the food chains and strengthens the attrac- 
tion of fish. The losses of fish in the cooling system have been 
relatively small. The parasitization frequency of eels in the receiv- 
ing bay is extremely high, but otherwise there have been no 
abnormal disease or parasite attacks. Disturbances to the repro- 
duction of fish in the heated water are present. The importance of 
this, particularly for surrounding areas, should be investigated 
within the continued monitoring. (authors). 


30821 (SNV-3868) Environmental monitoring at the Fors- 
mark nuclear power plant. Sandstroem, O. National Swedish 
Environment Protection Board, Solna (Sweden). Jan 1991. 37p. 
Order Number DE92601226. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The use of cooling water at such large power plants as Fors- 
mark creates a considerable hazard for fish in the intake area, as 
they may be transported into the plant and killed. Several millions 
of Baltic herring and three-spined stickleback are lost each year at 
the intake screens. A release of cooling water to an open sea area 
is generally considered as a minor environmental problem, a 
presumption so far not contradicated by the results from the moni- 
toring studies at Forsmark. In the Biotest basin, however, where 
the exposure to heat is maximal, a long series of effects ultimately 
changing populations of plants, benthic animals and fish have been 
documented. One important conclusion after ten years of studies in 
a heated Biotest basin, is that ecosystem stability seems to need 
very long time to be established, if it ever will. The monitoring of 
radioactivity controls the quality of the fish as food but is also di- 
rected to select special species accumulating these elements, 
bladder wrack etc. At Forsmark only small amounts of radionu- 
clides from the plant so far have been detected in the marine 
environment. (KAE). 
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Refer also to citation(s) 29867, 29869, 29871, 29938, 30040, 
30142, 30608, 30708, 30737, 30755, 30762, 30763, 30764, 30808, 
30886, 30959, 30960, 30990, 31009, 31024 


30822 (AECL-9926(v.1), pp. 110-120) Dependent failure 
analysis of the TR-2 research reactor. Goktepe, B.G. (Cekmece 
Nuclear Research Center, Istanbul (Turkey)); Adalioglu, U.; Seudik, 
B.; Menteseoglu, S. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.; International Atomic 
Energy Agency, Vienna (Austria). Mar 1990. (CONF-891027-: In- 
ternational symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989). In Proceed- 
ings of the international symposium on research reactor safety 
operations and modifications. 317p. Order Number DE91003135. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The TR-2 is a 5 MW swimming pool type reactor designed solely 
for radioisotope production. Its present core consists of 10 standard 
fuel elements, 4 control fuel elements and 6 beryllium elements as 
a reflector. In addition to the deterministic safety analysis of the re- 
search reactor which was reviewed recently, Probabilistic Safety 
Assessment of the TR-2 reactor was carried out as part of the 
IAEA's coordinated research programme on 'PSA for Research Re- 
actors. There are several important aspects of a research reactor 
PSA in Turkey, the main one being that it has provided a facility for 
carrying out full PSA programme on a small and simple system in 
order to build up expertise and manpower for future uses in nu- 
clear power pliant safety. Another important aspect is that the PSA 
document will be a supplement to the safety analysis report of the 
TR-2 based on the deterministic analysis, while assisting in identi- 
fying cost-effective solutions for redesigning new experimental 
facilities and improving control room design. The level 1 PSA appli- 
cation involved selection of accident initiators, mitigating functions 
and system definitions, various event/fault tree development and 
their qualifications. Dependent failure analysis is carried out in four 
steps to search for the existing dependences in the design of the 
TR-2 mitigating systems and components and to quantify depen- 
dent events through the identification of component groups 
sensitive to common causes. Functional, physical and human inter- 
action dependences are searched through fault tree linking for the 
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preselection of accident scenarios of interest. Results are incorpo- 
rated into the accident sequence evaluation. 


30823 (DOE/ER/04207-23) Texas Engineering Experiment 
Station, Texas A and M University System, Nuclear Science 
Center: Facility License No. R-83, Docket No. 50-128: Twenty- 
seventh progress report, January 1, 1990-December 31, 1990. 
Texas A and M Univ., College Station, TX (United States). Nuclear 
Science Center. Mar 1991. 95p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-76ER04207. 
(ORO—4207-23). Order Number DE91017391. Source: OSTI; 
NTIS; GPO Dep. 

The Nuclear Science Center is operated by the Texas Engineer- 
ing Experiment Station as a service to the Texas A&M University 
System and the State of Texas. The Nuclear Science Center pro- 
vides services to researchers and/or faculty from Texas A&M 
University, other colleges and universities, government agencies 
and private industry. The Nuclear Science Center is recognized pri- 
marily for providing radio-isotopes and other nuclear irradiation 
services for research, academic, medical and industrial applications 
and as a teaching and nuclear training facility. This report covers 
the period from January 1, 1990 through December 31, 1990. Dur- 
ing 1990, total operating hours of the reactor increased over 1989 
values. The total experiment hours were much higher than 1989 
with an increase in sample irradiation hours. Irradiation 
experiments continued to increase and there was a decrease in ir- 
radiation cell and beam port experiment hours compared to 1989. 
Beam port utilization was down due to the unavailability of the 
beam ports during upgrades that were being performed. Commer- 
cial utilization and the number of tours decreased slightly. There 
were no changes made to the site area during this reporting period 
and no changes were made to the security or emergency plans. 
195 refs., 3 figs., 24 tabs. 


30824 (DOE/ER/75360-1) Low enrichment fuel conversion 
tor lowa State University: Progress report, September 1, 1987— 
July 26, 1989. Williams, R.E. lowa State Univ. of Science and 
Technology, Ames, IA (United States). Jul 1989. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
87ER75360. Order Number DE91017728. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The project of LEU conversion of the ISU Research Reactor 
(ISURR) is nearing the end of its second year. After a series of 
calculations predicting the consequences of using LEU fuel in the 
ISURR, we submitted our application to convert to NRC on 
November 30, 1988. Currently, while waiting for the results of their 
review, we are designing LEU fuel assemblies. This report summa- 
rizes our progress, outlines the work remaining, and lists 
expenditures. 2 tabs. 


30825 (DOE/ER/75360-2) Low enrichment fuel conversion 
for lowa State University: Progress report, July 26, 1989—July 
31, 1990. Rohach, A.F.; Hendrickson, R.A. lowa State Univ. of Sci- 
ence and Technology, Ames, IA (United States). Aug 1990. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-87ER75360. Order Number DE91017409. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Work during the reported period was centered primarily in prepa- 
ration for receiving the LEU fuel and the shipping of the HEU fuel. 
The LEU fuel has not been received. The HEU fuel assemblies for 
the UTR-10 reactor will not fit into any current research reactor 
shipping containers; therefore, the fuel assemblies must be disas- 
sembled and the fuel shipped as fuel plates. Procedures and 
practices have been developed so that the fuel assemblies will be 
disassembled in a shielded environment. 


30826 (INIS-mf—12909, pp. 120-124) Experimental investiga- 
tion of core-jet confinement in a MAPLE-type flow test facility. 
Wan, P.T. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Shim, S.Y.; Krishnan, 
V.S. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 
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Flow visualization tests were performed in a one-fifth scale 
adiabatic hydraulic model of a MAPLE reactor to investigate the ef- 
fectiveness of bypass (or countermomentum) and suction flows in 
suppressing the core jet in an open-chimney-in-pool arrangement. 
The bypass-flow requirements for suppression of core flow from 
the open chimney for various core flows’ chimney heights, suction 
locations and suction angles are presented. The experimental data 
trends are in qualitative agreement with the results of numerical 
simulations. Overall, it is concluded that, with the proper chimney 
design, the core jet can be successfully confined in a MAPLE-type 
open-chimney-in-pool arrangement. 


30827 (INIS-mf-12909, pp. 223-228) CATHENA simulation 
of a critical inlet header break test with emergency coolant in- 
jection in RD-14. Richards, D.J. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Barclay, F.W.; Ingham, P.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conference, Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 
nual conference. Order Number DE91642399. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Current safety analyses for may postulated loss-of-coolant 
accidents (LOCA) in the CANDU reactor must consider the effec- 
tiveness of the emergency coolant injection (ECI) system. A 
number of large-break tests at an inlet header, with ECI, have 
been performed in the RD-14 thermalhydraulics test facility at the 
Whiteshell Nuclear Research Establishment. CATHENA, an ad- 
vanced two-fluid thermalhydraulics code, was used to predict these 
experiments. This paper describes the RD-14 test series and com- 
pares the CATHENA calculation of one of the tests, representing a 
critical break condition, to the experimental results. 


30828 (INIS-mf—12909, pp. 307-316) Fuel behaviour during 
simulated reactivity initiated accidents in the NSRR experi- 
ments and its application. Fujishiro, T. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Inabe, T.; Sobajima, M. Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian 
Nuclear Society conference, Saint John (Canada), 16-17 Jun 
1987). In Proceedings of the Canadian Nuclear Society 8. annual 
conference. Order Number DE91642399. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper describes the major achievement of the research on 
LWR fuel behaviour during reactivity-initiated accidents (RIAs) con- 
ducted in the Nuclear Safety Research Reactor (NSRR) at Japan 
Atomic Energy Research Institute (JAERI). The application of the 
results to the regulatory guideline and to the analysis of the Cher- 
noby! accident are also presented. The threshold enthalpy for fuel 
cladding failure and fuel fragmentation, effects of fuel rod design 
and cooling environments on the thresholds are discussed in rela- 
tion to the fuel failure mechanisms. The philosophy in establishing 
the RIA guideline in Japan are introduced based on the present 
understanding of the RIA. The fuel behaviour in the Chernobyl ac- 
cident can well be understood based on the RIA data base from 
the NSRR experiments and other preceding experiments. 12 refs. 


30829 (INIS-mf—12909, pp. 467-472) The SLOWPOKE -2 fa- 
cility at the Royal Military College: Improved performance and 
versatility. Beeley, P.A. (Queen's Univ., Kingston, ON (Canada). 
Dept. of Chemistry); Bennett, L.G.I.; Bonin, H.W.; Fisher, L.S.; 
Wright, L.S. Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 483p. (CONF-8706423-: 8. annual Canadian Nuclear Society 
conference, Saint John (Canada), 16-17 Jun 1987). In Proceedings 
of the Canadian Nuclear Society 8. annual conference. Order 
Number DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

Eight SLOWPOKE-2 research reactors are in operation, with the 
latest one installed at RMC in October, 1985, with a 20% U-235 
enriched core. Several differences in operational capability have 
been noted, in comparison with the previous SLOWPOKE-2's 
which have fully-enriched fuel. With differences also in the physical 
installation of the reactor, there are intended some unique uses for 
this Facility. 


30830 (INIS-mf-12911, pp. 45-50) Selecting a MAPLE re- 
search reactor core for 1-10 mw operations. Smith, H.J. (Atomic 
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Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Roy, M.-F.; Carlson, P.A. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

The MAPLE class of research reactors is designed so that a 
single reactor concept can satisfy a wide range of practical applica- 
tions. This paper reports the results of physics studies performed 
on a number of potential core configurations fuelled with either 5 
w/o or 8 w/o enriched UO» or 20 w/o U3Si-A1 and assesses the 
relative merits of each. Recommended core designs are given to 
maximize the neutron fluxes available for scientific application and 
isotope production. 


30831 (INIS-mf-12911, pp. 51-56) Assessment of beam 
tube performance for the MAPLE research reactor. Lee, A.G. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment). Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The MAPLE research reactor is a versatile new research facility 
that can be adapted to meet the requirements of a variety of reac- 
tor applications. A particular group of reactor applications involve 
the use of beams of radiation extracted from the reactor core via 
tubes that penetrate through the biological shield and terminate in 
the reflector surrounding the fuelled core. An assessment of the 
neutron and gamma radiation fields entering beam tubes that are 
located radially or tangentially with respect to the core is given. 


30832 (INIS-mf-12911, pp. 57-62) Safety and licensing as- 
pects of the MAPLE-X reactor at the Chalk River Nuclear 
Laboratories. Cotnam, K.D. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

A new facility based on the MAPLE research reactor concept is 
being planned for the Chalk River Nuclear Laboratories. The reactor 
will be used primarily for the production of short-lived radioisotopes 
and will also serve as a prototype for a MAPLE research reactor. 


30833 (INIS-mf-12911, pp. 83-88) A safety review of the 
NRU effluent heat recovery project. Ballantyne, P.R. (Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 321p. (CONF-8606428-: 7. annual Canadian Nuclear Soci- 
ety conference, Toronto (Canada), 8-11 Jun 1986). In Proceedings 
of the Canadian Nuclear Society 7. annual conference. Order 
Number DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

The NRU effluent heat recovery project diverts heated effluent 
water from the NRU process effiuent weir and distributes the water 
for various heating applications in both the inner and active area at 
Chalk River Nuclear Laboratories (CRNL). The dominant hazard of 
the system operation is from leakage of tritiated heavy water from 
the reactor heavy water system into the light water system and the 
subsequent contamination of the steam system. Protective features 
include continuous leakage monitoring and automatic isolation of 
the recovery system. Modelling of the worst case accident, predicts 
a dose equivalent from tritium in steam humidification of about 26 
mrem (260 ySv). The operation of the heat recovery project does 
not present an unacceptable risk to CRNL personnel. 


30834 (INIS-mf-12911, pp. 279-286) Numerical simulation 
of a confined jet under suction and counter-momentum for the 
Canadian MAPLE research reactor. Shim, S.Y. (Atomic Energy 
of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Re- 
search Establishment); Baxter, D.K. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 





1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A new research reactor, called MAPLE (Multipurpose Applied 
Physics Lattice Experimental), has been developed by Atomic En- 
ergy of Canada Limited to generate a maximum thermal output 
power from 1 to 30 MW. The MAPLE is an upward-flowing, light- 
water-cooled research reactor with an open-chimney-in-pool 
arrangement. As part of the thermalhydraulics study, two- 
dimensional flow behaviour was predicted to study flow patterns in 
key components of the reactor, in particular the effect of the jet 
from the core in the open-chimney environment. The study was 
needed to ensure that the submerged core jet, which contains a 
high level of radioactivity, would be confined in the chimney. The 
effectiveness of counter-momentum and suction flows designed to 
suppress the jet was examined for various conditions. 


30835 (INIS-mf—-12950) Proceedings of the 10. International 
meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28—October 1, 
1987. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). 1987 501p. (CONF-8709189-: International meeting on 
Reduced Enrichment for Research and Test Reactors (RERTR), 
Buenos Aires (Argentina), 28 Sep - 1 oct 1987). Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers are processed separately for the data base. 


30836 (INIS-mf-—12950, pp. 83-94) Silicide fuel at CERCA 
status as of September 1987. Fanjas, Y.R. (Compagnie pour 
Etude et la Realisation de Combustibles Atomiques (CERCA), 26 
- Romans-sur-lsere (France)). Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF-8709189-: 
International meeting on Reduced Enrichment for Research and 
Test Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [heid in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

New progress in CERCA irradiation program for silicide fuels is 
presented. U3Si2 and U3Six fuel developments are now completed 
and the industrial fabrication phase has started at CERCA. The pa- 
per indicates the fabrication cost ratio to be expected for a given 
reactor chosen as an example, when replacing HEU fuel by LEU 
silicide fuel. (Author). 


30837 (INIS-mf—12950, pp. 95-100) High density LEU [low 
enriched uranium] fuel development at Babcock and Wilcox. 
Bogacik, K. (Babcock and Wilcox Co., Lynchburg, VA (USA)); Gar- 
ner, G.L.; King, J.E. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1987. 501p. (CONF-8709189-: Interna- 
tional meeting on Reduced Enrichment for Research and Test 
Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

An aggressive pursuit of developing a high-density LEU fuel pro- 
cess has been undertaken over the past six years at the Babcock 
and Wilcox Co. A major effort has been devoted to the U3Si2 fuel 
development. Today B and W feels confident that their current 
U3Si2 manufacturing process is comparable to existing U308 and 
UAIx fuel technologies. A continued effort will be maintained within 
the U3Si2 product line to provide the highest product quality and to 
increased process efficiencies. Investigations into other high den- 
sity LEU fuel development such as U(x)Si(y) alloys will only be 
secondary considerations. (Author). 


30838 (INIS-mf—12950, pp. 1-10) The RERTR [Reduced En- 
richment Research and Test Reactor] program: Progress and 
plans. Travelli, A. (Argonne National Lab., IL (USA)). Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1987. 501p. 
(CONF-8709189-: International meeting on Reduced Enrichment 
for Research and Test Reactors (RERTR), Buenos Aires 
(Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. Inter- 
national meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28 - October 1, 
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1987. Order Number DE91003139. Source: 
Sales Only); INIS. 

The progress of the Reduced Enrichment Research and Test Re- 
actor (RERTR) program is described. After a brief summary of the 
results which the RERTR program, in collaboration with its many 
international partners, had achieved by the end of 1986, the activi- 
ties, results and new developments which ocurred in 1987 are 
reviewed. Irradiation of the second miniplate series, concentrating 
on UsSiz-Al and U;Si-Al fuels was completed and postirradiation 
examinations were performed on many of its miniplates. The 
whole-core ORR demonstration with UsSi2-Al fuel at 4.8 g U/em? 
was completed at the end of March with excellent results and with 
29 elements estimated to have reached at least 40 % average bur- 
nup. Good progress was made in the area of LEU usage for the 
production of fission °°Mo, and in the coordination of safety evalu- 
ations related to LEU conversions of U.S. university reactors. 
Planned activities include testing and demonstrating advanced 
fuels intended to allow use of reduced enrichment uranium in very- 
high-performance reactors. Two candidate fuels are U3Si-Al with 
19.75 % enrichment and U3Si.-Al with 45 % enrichment. Demon- 
stration of these fuels will include irradiation of full-size elements 
and, possibly, a full-core demonstration. Achievement of the final 
program goals is still projected for 1990. This progress could not 
have been possible without the close international cooperation 
which has existed from the beginning, and which is essential to the 
ultimate success of the RERTR program. (Author). 


OSTI; NTIS (US 


30839 (INIS-mf—12950, pp. 24-31) Status of reduced enrich- 
ment program for research and test reactor fuels in Japan. 
Futamura, Yoshiaki (Japan Atomic Energy Research Inst., Tokyo 
(Japan)); Sakurai, Hiroshi; Iso, Yasuhiko; Kanda, Keiji; Kimura, 
Itsuro. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). 1987. 501p. (CONF-8709189-—: International meeting on 
Reduced Enrichment for Research and Test Reactors (RERTR), 
Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of 
the 10. International meeting on reduced enrichment research and 
test reactor [held in Buenos Aires, Argentina], September 28 - Oc- 
tober 1, 1987. Order Number DE91003139. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The reduced enrichment program for the JRR-2, JRR-3, JRR-4 
and JMTR of Japan Atomic Energy Research Institute (JAERI), 
and the KUR and KUHFR of Kyoto University Research Reactor 
Institute (KURRI) is in progress under the Joint Study Program with 
Argonne National Laboratory (ANL). The post irradiation examina- 
tions on the MEU/LEU aluminide full-sized experimental fuel 
elements are completed or in progress in JAERI. The full core 
demonstration using MEU aluminide fuel was achieved in the 
JMTR in 1986, and will be performed in the JRR-2 in November 
1987. The feasibility study for use of LEU as silicide fuel in the 
JMTR and KUR is in progress. (Author). 


30840 (INIS-mf—12950, pp. 32-39) Status of the RERTR [Re- 
duced Enrichment Research and Test Reactor] program in 
Argentina. Giorsetti, D.R. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)). Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1987. 501p. (CONF-8709189—: Interna- 
tional meeting on Reduced Enrichment for Research and Test 
Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [heid in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

The Argentine Atomic Energy Commission started in 1978 the 
Reduced Enrichment Research and Test Reactors in the field of re- 
actor engineering; engineering, development and manufacturing of 
fuel elements and research reactors operators. This program was 
initiated with the conviction that it would contribute to the interna- 
tional efforts to reduce risks of nuclear weapons proliferation owing 
to an uncontrolled use of highly enriched uranium. It was intended 
to convert RA-3 reactor to make possible its operation with low 
enriched fuel (LEU), instead of high enriched fuel (HEU) and to de- 
velop manufacturing techniques for said LEU. Afterwards, this 
program was adapted to assist other countries in reactors conver- 
sion, development of the corresponding fuel elements and supply 
of fuel elements to other countries. (Author). 
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30841 (INIS-mf-12950, pp. 101-120) The series production 
in a standardized fabrication line for silicide fuels and com- 
mercial aspects. Wehner, E.L. (Nuklear-Chemie und -Metallurgie 
GmbH (NUKEM), Hanau (Germany, F.R.)); Hassel, H.W. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1987. 
501p. (CONF-8709189-: International meeting on Reduced Enrich- 
ment for Research and Test Reactors (RERTR), Buenos Aires 
(Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. Inter- 
national meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

NUKEM has been responsible for the development and fabrica- 
tion of LEU fuel elements for MTR reactors under the frame of the 
German AF program since 1979. The AF program is part of the in- 
ternational RERTR efforts, which were initiated by the INFCE 
Group in 1978. This paper describes the actual status of develop- 
ment and the transition from the prototype to the series production 
in a standardized manufacturing line for silicide fuels at NUKEM. 
Technical provisions and a customer oriented standardized product 
range aim at an economized manufacturing. (Author). 


30842 (INIS-mf—12950, pp. 155-167) Fabrication and irradia- 
tion testing of LEU [low enriched uranium] fuels at CRNL 
status as of 1987 September. Sears, D.F. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Berthiaume, L.C.; Herbert, L.N. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

The current status of Chalk River Nuclear Laboratories’ (CRNL) 
program to develop and test low-enriched uranium (LEU), 
proliferation-resistant fuels for use in research reactors is reviewed. 
CRNL’s fuel manufacturing process has been qualified by the suc- 
cessful demonstration irradiation of 7 full-size rods in the NRU 
reactor. Now industrial-scale production equipment has been com- 
missioned, and a fuel-fabrication campaign for 30 NRU rods and a 
MAPLE-X core is underway. Excess capacity could be used for 
commercial fuel fabrication. In the irradiation testing program, mini- 
elements with deliberately included core surface defects performed 
well in-reactor, swelling by only 7 to 8 vol% at 93 atomic percent 
burnup of the original U-235. The additional restraint provided by 
the aluminium cladding which flowed into the defects during 
extrusion contributed to this good performance. Mini-elements con- 
taining a variety of particle size distributions were also successfully 
irradiated to 93 at% burmup in NRU, as part of a study to establish 
the optimum particle size distribution. Swelling was found to be 
proportional to the percentage of fines (<44um particles) contained 
in the cores. The mini-elements containing the composition nor- 
mally used at CRNL had swollen by 5.8 vol%, and mini-elements 
with a much higher percentage of fines had swollen by 6.8 vol%, at 
93 at% burnup. Also, a program to develop LEU targets for Mo-99 
production, via the technology developed to fabricate dispersed 
silicide fuel, has started, and preliminary scoping studies are un- 
derway. (Author). 


30843 (INIS-mf—12950, pp. 182-194) LEU [low enriched ura- 
nium] fuel testing at KFA-Juelich under the German 
AF-program: Plate irradiation and PIE [post irradiation exami- 
nations]. Thamm, G. (Forschungszentrum Juelich GmbH 
(Germany, F.R.)); Groos, E.; Krug, W. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

Plate irradiation at FRJ-2 is an important part of the German AF- 
Program in the field of comprehensive LEU fuel qualification. The 
essential data of 2 irradiation campaigns and the PIE results for 
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UsOg, U3Si, UsSi2 and U3Si;_»2 fuels achieved to date are given. 
The different irradiation behaviour of U3Si and U3Sip as far as di- 
mensional stability and fuel microstructure at high burn-up rates (> 
2 x 10°" f/cm*) is concerned that already has been found by test 
irradiations at ORR and PIE at ANL was confirmed. MEU-U30, 
plates used as reference fuel for the 1st campaign and irradiated 
to a higher burn-up than achievable in LEU (1.9 x 10?" f/em®) pil- 
lowed in some spots without any fission product release into the 
coolant the activity level of which was monitored continuously with 
great sensitiveness during the tests. The 2nd campaign was 
stopped unscheduled at moderate burn-up rates due to a signifi- 
cant increase of the coolant activity caused by a cladding failure of 
a U3Si,,3 plate at a place where a thermocouple was attached to 
the plate thus considerably reducing the effective cladding thick- 
ness. (Author). 


30844 (INIS-mf—12950, pp. 217-221) Activities related to 
fuel fabrication at the Chilean Commission for Nuclear Energy 
(CCHEN). Testart Tobar, E. (Comision Chilena de Energia Nuclear, 
Santiago (Chile)); Castillo V, F.J.; Cortes N, D.; Chavez P, J.C.; 
Hechenleitner S, H.; Marin E, J. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF-8709189-: 
International meeting on Reduced Enrichment for Research and 
Test Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief description is herein presented of the activities related to 
fuel elements fabrication for research reactors, starting with U;O, 
powder preparation, U3O, - Al miniplates fabrication, dummy fuel 
elements assembling and disassembling and the reassembling of 
fuel elements. (Author). 


30845 (INIS-mf—12950, pp. 260-265) Status of the ORR 
whole-core LEU [low enriched uranium] U,Si2-Al fuel demon- 
stration. Bretscher, M.M. (Argonne National Lab., IL (USA)); 
Cornelia, R.J.; Snelgrove, J.L.; Hobbs, R.W. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes the operating cores, the ?°5U fuel ele- 
ment burnups and the core physics measurements made in the 
ORR Whole-Core LEU Fuel Demonstration. (Author). 


30846 (INIS-mf-12950, pp. 242-259) Evaluation of differen- 
tial shim rod worth measurements in the Oak Ridge research 
reactor. Bretscher, M.M. (Argonne National Lab., IL (USA)). Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1987. 
501p. (CONF-8709189-: International meeting on Reduced Enrich- 
ment for Research and Test Reactors (RERTR), Buenos Aires 
(Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. Inter- 
national meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Reasonable agreement between calculated and measured differ- 
ential shim rod worths in the Oak Ridge Research Reactor (ORR) 
has been achieved by taking into account the combined effects of 
negative reactivity contributions from changing fuel-moderator tem- 
peratures and of delayed photo-neutrons. A method has been 
developed for extracting the asymptotic period from the shape of 
the initial portion of the measured time-dependent neutron flux pro- 
file following a positive reactivity insertion. In this region of the 
curve temperature related reactivity feedback effects are negligibly 
small. Results obtained by applying this technique to differential 
shim rod worth measurements made in a wide variety of ORR 
cores are presented. (Author). 


30847 (INIS-mf-12950, pp. 266-274) MTR core experiments 
analysis. Pt. 1: Reactivity measurements in water, graphite 





and beryllium reflected cores. Ricabarra, G.H. (Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. Fisica 
Experimental de Reactores); Bovisio de Ricabarra, M.D.: Bang. 
M.T. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). 1987. 501p. (CONF-8709189—: International meeting on 
Reduced Enrichment for Research and Test Reactors (RERTR), 
Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of 
the 10. International meeting on reduced enrichment research and 
test reactor [held in Buenos Aires, Argentina], September 28 - Oc- 
tober 1, 1987. Order Number DE91003139. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The purpose of the present work is to obtain experimental 
reactivity values for wide range of MTR cores which could be com- 
pared with the values obtained through reactor codes. It is of 
fundamental importance to verify the capability of these codes to 
predict reactor parameters for the design of 20% enriched fue! ele- 
ments MTR research reactors. These reactivity values have been 
obtained in a critical assembly (RA2) made of 19-plates fuel 
elements arrays (90% enriched and water moderated). In the ex- 
periments different core size have been used, both totally reflected 
by water and graphite and graphite and beryllium. The core consist 
of 4x4, 4x5 and 5x5 fuel elements arrays. Reactivity has been 
measured for each configuration by using both control rod and wa- 
ter level calibration. A semiempirical interpretation based on the 
two-groups diffusion theory allows a general description of the 
present results and the prediction of the reactivity values with a 
reasonable degree of reliability for other configurations. (Author). 


30848 (INIS-mf-12950, pp. 286-290) Study of the reduced 
enrichment fuel conversion at the University of Missouri-Rolla 
reactor. Straka, M. (Missouri Univ., Rolla, MO (USA)); Bolon, A.; 
Covington, L. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1987. 501p. (CONF-8709189-: International 
meeting on Reduced Enrichment for Research and Test Reactors 
(RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Pro- 
ceedings of the 10. International meeting on reduced enrichment 
research and test reactor [held in Buenos Aires, Argentina], 
September 28 - October 1, 1987. Order Number DE91003139. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The method used to analyze the low-enriched uranium core 
which has been proposed for the University of Missouri-Rolla Re- 
actor is described. Results of calculations for the high-enriched 
uranium core have been compared with the measured data when- 
ever possible in order to verify this method. For most of the cases 
that were analyzed the proposed method Is adequate and the re- 
sults obtained for the low-enriched uranium core can be used in 
revising the licensing documents. (Author). 


30849 (INIS-mf-12950, pp. 291-302) Neutronic design of a 
LEU [low enriched uranium] core for the Ohio State University 
research reactor. Seshadri, M.D. (Ohio State Univ., Columbus, 
OH (USA)); Aybar, H.S.; Aldemir, T. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF-8709189-: 
International meeting on Reduced Enrichment for Research and 
Test Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

The 10 kw HEU fuelled Ohio State University Reactor (OSURR) 
will be upgraded to operate at 500 kW with standardized 125 g 
235) LEU UsSip fuel plates. An earlier scoping study based on 
two-dimensional diffusion calculations has identified the potential 
LEU core configurations for the conversion/upgrade of OSURR us- 
ing the standardized plates in a 16-plate (+ 2 dummy plates) 
standard and 10-scoping study is improved for a more precise de- 
termination of the excess reactivities and safety rod worths for 
these potential configurations. Comparison of the results obtained 
by the improved model to experimental results and to the results of 
full-core Monte Carlo simulations shows excellent agreement. The 
results also indicate that the conversion/upgrade of OSURR can be 
realized with three possible LEU core configurations while main- 
taining a cold, clean shutdown margin of 1.57-1.91 % A kk, 
depending on the configuration used. (Author). 
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30850 (INIS-mf-12950. pp. 303-310) Feasibility study on 
use of LEU [low enriched uranium] and MEU [medium en- 
riched uranium] aluminide fuels in the KUR. Kanda, Keiji (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.); Hayashi, 
Masatoshi; Mishima, Kaichiro: Shiroya, Seiji. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. Intemational meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

Because of the delay of the safety review to use LEU silicide fuel 
in the KUR, the feasibility study on use of LEU and MEU aluminide 
fuels (2.2 gU/cm*) was performed. Therma! hydraulic study did not 
find any difficulty, however, neutronics study has some problems 
even when beryllium reflector is used instead of the existing 
graphite reflector. Namely, even when the LEU aluminide fuel is 
fully loaded in a whole fuel region, a goal depletion of 35 %U-235 
can not be attained. On the other hand, the MEU aluminide fuel can 
get an upgraded performance. It is concluded that for continuation 
of the KUR operation, either one of the following fuels is needed: 
(1) the present HEU alloy fuel (0.5845 gU/cm®), (2) MEU aluminide 
fuel (<2.2 gU/em?), or (3) LEU silicide fuel (3.2 gU/em). (Author). 


30851 (INIS-mf—12950, pp. 311-328) Conversion, core re- 
design and upgrade of the Rhode Island Atomic Energy 
Commission Reactor. DiMeglio, A.F. (Rhode Island Atomic En- 
ergy Commission, Narragansett, RI (USA). Rhode Island Nuclear 
Science Center); Matos, J.E.; Freese, K.E. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Oniy); INIS. 
The 2 MW Rhode Island Atomic Energy Commission reactor is 
required to convert from the use of High Enriched Uranium (HEU) 
fuel to the use of Low Enriched Uranium (LEU) fuel using a stan- 
dard LEU fuel plate which is thinner and contains more 
Uranium-235 than the current HEU plate. These differences, cou- 
pled with the fact that the conversion should be accomplished 
without serious degradation of reactor characteristics and capabil- 
ity, has resulted in core design studies and thermal hydraulic 
studies not only at the current 2 MW but also at the maximum 
power level of the reactor, 5 MW. In addition, during the course of 
its 23 years of operation, it has become clear that the main uses of 
the reactor are neutron scattering and neutron activation analysis. 
The requirement to convert to LEU presents an opportunity during 
the conversion to optimize the core for the utilization and to restudy 
the thermal hydraulics using modern techniques. This paper will 
present the preliminary conclusions of both aspects. (Author). 


30852 (INIS-mf-12950, pp. 329-344) Performance and 
economic penalties of some LEU [low enriched uranium] con- 
version options tor the Australian Reactor HIFAR. McCulloch, 
D.B. (Australian Nuclear Science and Technology Organisation, Lu- 
cas Heights (Australia)); Robinson, G.S. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

Pertormance calculations for the conversion of HIFAR to low en- 
riched uranium (LEU) fuel have been extended to a wide range of 
235) loadings per fuel element. Using a simple approximate algo- 
rithm for the likely costs of LEU compared with highly enriched 
uranium (HEU) fuel elements, the increases in annual fuelling 
costs for LEU compared with HEU fuel are examined for a range 
of conversion options involving different performance penalties. No 
significant operational/safety problems were found for any of the 
options canvassed. (Author). 
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30853 (INIS-mf—12950. pp. 377-417) Neutronic studies in 
the enrichment reduction of research reactor IEAR-1. Maiorino, 
J.R. (Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Div. de Fisica de Reatores); Fanaro, L.C.B.; 
Mai, L.A.; Ferreira. P.S.B.; Garone, J.G.M. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. International meet- 
ing on reduced enrichment research and test reactor [held in 
Buenos Aires, Argentina]. September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only): INIS. 

In the present work the codes used by the Reactor Physics Divi- 
sion of IPEN-CNEN-SP in calculations for plate-type reactors are 
described analyzing research reactor IEAR-1. The IAEA model 
problem for a plate-type reactor 10 MW with high, medium and low 
enrichment is solved through different methodologies now in use at 
the RTF/IPEN-CNEN-SP (HAMMER and HAMMER-TECH- 
CITATION and LEO4-2DBP-UM) looking into the calculation 
capability for high to low enrichment conversion within the contract 
held with the IAEA (BRA-4661). Finally, present reactor configura- 
tion calculations are compared with experimental measurements 
with the aim to validate the calculation method. (Author). 


30854 (INIS-mf—12950, pp. 362-376) MTR core experiments 
analysis. Pt. 2: Flux distribution and buckling measurements 
in MTR cores. Ricabarra, G.H. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. Fisica Experimental de 
Reactores); Bovisio de Ricabarra, M.D.; Bang, M.T. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1987. 501p. 
(CONF-8709189-: International meeting on Reduced Enrichment 
for Research and Test Reactors (RERTR), Buenos Aires 
(Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. Inter- 
national meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this work experimental thermal and epithermal flux distribu- 
tions, reflector saving and bucklings were also measured in 
specially selected MTR cores. These parameters can also be used 
to check the capability of reactor codes to predict the behaviour of 
20% enriched MTR research reactors. The availability of these 
data in the international literature is scarce and usually the de- 
signer has only the values obtained from the core of an operating 
research reactor. A 4x4 fuel elements graphite reflected core and 
4x5 water reflected core, with almost no introduction of Cd control 
rods, allowed the measurement of quasi-symmetrical axial and hor- 
izontal distribution, well suited to check bidimensional reactor 
codes. Three 5x5 fuel element arrays, water reflected or partially 
graphite and/or beryllium reflected were also measured to study 
the flux behaviour in the reflector. Axial and radial reflector savings 
and bucklings were obtained by fitting experimental neutron flux 
distributions. The reflector savings and bucklings obtained were 
used in a semiempirical two group diffusion equation to approxi- 
mately predict the reactivity values quoted in the paper MTR Core 
Experiments - Part |. The measured axial reflector saving for a 4x4 
fuel elements graphite reflected core has been compared with cal- 
culations performed in Argonne. The observed discrepancy, around 
10% is in line with discrepancies found in the calculations of reac- 
tivity values in CNEA and suggests problems in the calculation of 
diffusion constants of the reflector. (Author). 


30855 (INIS-mf—12950, pp. 345-350) Training courses for 
Latin American human resources in subjects related to RERTR 
program. Perez, T.E. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)); Harriague, S.; Perez, E.E. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1987. 
501p. (CONF-8709189-: International meeting on Reduced Enrich- 
ment for Research and Test Reactors (RERTR), Buenos Aires 
(Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. Inter- 
national meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Between 1984 and 1986, the Atomic Energy Commission of 
Argentina organized three post-graduate courses on research reac- 
tors, aimed at the Latin American region. Twenty one university 
graduates from Brazil, Colombia, Chile, Mexico, Peru, Uruguay and 
Venezuela, and six from Argentina, attended the courses. Lectur- 
ers were in all cases staff members of CNEA. These activities of 
Manpower Development in the Latin American Region are part of 
an overall program starting in the early sixties at CNEA’s Develop- 
ment Branch. The interest shown by many Latin American 
countries in these courses. the technical training received and the 
technical cooperation established among the participants, are taken 
as a measure of the success obtained. (Author). 


30856 (INIS-mf-12950, pp. 427-442) Analytical study on 
flux distribution in 5 MW HEU [high enriched uranium] and 
LEU [low enriched uranium] TRR [Teheran Research Reactor] 
core. Pazirandeh, A. (Teheran Univ. (iran). Dept. of Physics); 
Bartsch, G. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). 1987. 501p. (CONF-8709189-: International meeting 
on Reduced Enrichment for Research and Test Reactors (RERTR), 
Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of 
the 10. International meeting on reduced enrichment research and 
test reactor [held in Buenos Aires, Argentina], September 28 - Oc- 
tober 1, 1987. Order Number DE91003139. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In HEU to LEU fuel conversion LEU core suffers unformidable 
changes in core arrangement and fuel element design structure. 
These lead to some redesign calculations as regard to heat re- 
moval and contro! potentiality. In this paper, some results related to 
flux distribution are given. Two core configurations with 18 (flat) 
plates/FE and two types of control elements, oval (8 pi/FE) and 
Fork-type (12 pl/FE) fork-type were considered. In oval type control 
element thermal flux depression in LEU fuel as compared to HEU 
fuel is about 30%. In case of LEU fuel flux distributions are mainly 
cosine and general power distribution follows more or less the flux 
shape. Two shuffling patterns were studied and indicate some 
slight changes in flux level. Our calculations showed that based on 
reactor operational requirements to an optimum fuel loading and 
fuel element design characteristics can be reached. (Author). 


30857 (INIS-mf-12950, pp. 443-452) Evaluation and selec 
tion of hot channel (peaking) factors for research reactor 
applications. Woodruff, W.L. (Argonne National Lab., IL (USA)). 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1987. 501p. (CONF-8709183-: International meeting on Reduced 
Enrichment for Research and Test Reactors (RERTR), Buenos 
Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. 
International meeting on reduced ennchment research and test re- 
actor [held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A proposed method for selecting and applying hot channel fac- 
tors is presented along with some justification for these selections. 
The method is illustrated by example, and the sensitivity to some 
of the choices is examined. The uncertainty in the heat transfer co- 
efficient is a major contributor to the reduction in thermal-hydraulic 
safety margins. The uncertainty introduced by the heterogeneity in 
the fuel is another important contributor and an area where more 
information may be useful in reducing this uncertainty. (Author). 


30858 


(INIS-mf—12950, pp. 453-469) Feasibility of maintain- 
ing natural convection mode core cooling in research reactor 
power upgrades. Ha, J.J. (Ohio State Univ., Columbus, OH 
(USA)); Belhadj, M.; Aldemir, T.; Christensen, R.N. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1987. 501p. 
(CONF-8709189-: International meeting on Reduced Enrichment 


for Research and Test Reactors (RERTR), Buenos Aires 
(Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. Inter- 
national meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two operational concerns for natural convection coooled re- 
search reactors using plate type fuels are: (1) pool top '°N activity 
(PTNA), and (2) nucleate boiling in core channels. The feasibility 





assessment of a power upgrade while maintaining natural convec- 
tion mode core cooling requires addressing these operational 
concerns. Previous studies have shown that: (a) The conventional 
technique for reducing PTNA by plume dispersion may not be ef- 
fective in a large power upgrade of research reactors with small 
pools. (b) Currently used correlations to predict onset of nucleate 
boiling (ONB) in thin, rectangular core channels are not valid for 
low-velocity, upward flows such as encountered in natural convec- 
tion cooling. The PTNA depends on the velocity distribution in the 
reactor pool. COMMIX-1A code is used to determine the three- 
dimensional velocity fields in The Ohio State University Research 
Reactor (OSURR) pool as a function of varying design conditions, 
following a power upgrade to 500 kW with LEU fuel. It is shown 
that a sufficiently deep stagnant water layer can be created below 
the pool top by properly choosing the disperser flow rate. The ONB 
heat flux is experimentally determined for channel gaps and up- 
ward flow velocities in the range 2mm-4mm and 3-16 cm/sec., 
respectively. Two alternatives to plume dispersion for reducing 
PTNA and a new correlation to determine the ONB heat flux in 
thin, rectangular channels under low-velocity, upward flow condi- 
tions are proposed. (Author). 


30859 (INIS-mf-12950, pp. 418-426) Improvements in the 
model of neutron calculations for research reactors. Caizetta, 
O. (Comision Nacional de Energia Atomica, San Carlos de Bar- 
iloche (Argentina). Centro Atomico Bariloche); Leszcezynski, F. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1987. 501p. (CONF-87091839-: International meeting on Reduced 
Enrichment for Research and Test Reactors (RERTR), Buenos 
Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. 
International meeting on reduced enrichment research and test re- 
actor [held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Within the research program in the field of neutron physics cal- 
culations being carried out in the Nuclear Engineering Division at 
the Centro Atomico Bariloche, the errors which due to some typical 
approximations appear in the final results, are being researched. 
For research MTR type reactors, two approximations, for high and 
low enrichment are investigated: the treatment of the geometry 
and the method of few-group cell cross-sections calculation, partic- 
ularly in the resonance energy region. Commonly, the cell 
constants used for the entire reactor calculation are obtained mak- 
ing an homogenization of the full fuel elements by means of 
one-dimensional calculations. An improvement is made that explic- 
itly includes the fuel element frames in the core calculation 
geometry. Besides, a detailed treatment-in energy and space- is 
used to find the resonance few-group cross sections, and a com- 
parison of the results with detailed and approximated calculations 
is made. The-least number and the best mesh of energy groups 
needed for cell calculations is fixed too. (Author). 


30860 (JINR-R—11-90-219) Stochastic dynamics of a 
periodic pulsed reactor. Shabalin, E.P. Joint Inst. for Nuciear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1990. 15p. (in 
Russian). Order Number DE92601486. Source: OSTI; NTIS (US 
Sales Only); !INIS. 

A periodical pulsed reactor (PPR) dynamics far beyond stability 
is analyzed using the discrete nonlinear model as a basic one. It is 
shown that a PPR with negative temperature reactivity effect in- 
evitably comes up to a stochastic chaos. A way by which a reactor 
goes to chaos is defined by a time dependence of feedback and 
by a kind of dynamics model. The most usual case is the Feigen- 
baum transition the matter of which is that the chaotic motion will 
appear after the PPR passes through the infinite cascade of oscil- 
lation period doubling. The transition of PPR to chaotic behaviour 
must be considered to be safe. 16 refs.; 7 figs. 
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Refer also to citation(s) 29874, 30027, 30137, 30138, 30812, 
30817, 30904, 30907, 30919, 30920, 30961, 31009 


30861 (HAN-—45809) [100 Area monthly reports, January 
1948—December 1948]. Hanford Works, Richland, WA (United 
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States). [1948]. 201p. Sponsored by USDOE, Washington, DC 
Unies States). DOE Contract AC06-76RL01830. Order Number 
DE91017049. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report covers the major activities and interests in the 100 
area of the Hanford Atomic Products Operations during 1948. In- 
cluded are the following topics: reflange operations, extended 
shutdowns, tube replacements, effluent line repairs, process water 
line failure, graphite expansion measurements, blistering problems, 
and a chronology of pile events.(JEF) 


30862 (HAN-45829) [100 Areas weekly and monthly re- 
ports, 1950]. Barnard, M.G. Hanford Works, Richland, WA (United 
States). [1950]. 90p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91017020. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper is a compilation of Weekly and Monthly Operations 
Reports for 1950 in the 100 Area at Hanford. The reports detail 
shutdowns, maintenance, pile operations, hazards, and fuel ele- 
ments .(JEF) 


30863 (HW-—7-1649-Del.) Hanford Engineer Works monthly 
report, April 1945. Hanford Works, Richland, WA (United States). 
14 May 1945. 97p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830 -;AC06- 
87RL10930. Order Number DE91017062. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The three 100 Areas operated at rated capacity and an overall 
efficiency of 93.1%. Refrigeration of cooling water was started in 
100-D on April 20 and 100-F on April 21. The Canyon in the 200-Z 
Area was placed in operation on April 13. The first charge was a 
special batch which was run to obtain No. 237. Nine regular 
batches were processed in this Area and 21 in the T Plant of 200- 
W Area. The plant roll declined to 6030 employees on April 30, 
from 6099 on march 31. Turnover was 4.05%, including 27 
inductions into military service and 46 transfers to othe plants. Oc- 
cupancy of the Richland Village stood at 4088 houses or 94.5%. 
One women’s dormitory was closed, leaving 16 in operation. 


30864 (HW-7-5944-Del.) Hanford Engineer Works, Monthly 
report February 1947. Hanford Works, Richland, WA (United 
States). 14 May 1947. 153p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE91017063. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Details on the operations of the Engineer Works at Hanford for 
the month of February 1947 are presented. information is included 
on the divisions pertaining to personnel, construction, maintenance, 
transportation, instruments, medical facilities, and accounting. (SM) 


30865 (HW-9922-Del.) Handford Works monthly report 

April 1948. Hanford Works, Richland, WA (United States). 28 oS May 

1948. 255p. Sponsored by USDOE, Washington, DC (United 

States). DOE Contract ACO06-76RL01830. Order Number 

DE91018765. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document discusses activities at the Hanford Works during 

the month of April 1948. 


30866 (HW—10475-B) Hanford Technical Manual Section B. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 1 May 1944. 398p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91018495. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This extensive manual describes the reactor at HAPO. The nu- 
clear physics involved is generally discussed along with the design 
and operation of the reactor and related components. A general 
description of the plant is followed by details of the pile structure, 
the removal of heat, control of the pile reaction, radiation and 
shielding, charging and discharging, auxiliary equipment, radiation 
hazards, and pile reactivity. (GHH) 


30867 (HW-10562) Theory of segmented discharge. 
Woods, W.K. Hanford Works, Richland, WA (United States). 24 Jul 
1948. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE91017390. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Segmented discharge should be conducted by periodic dis- 
charge of three-quarters of a tube of metal. By this method the 
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most highly irradiated slugs are irradiated only once in the central 
part of the column, while the weakly irradiated slugs in the up- 
stream quarter of the tube are moved to the downstream quarter of 
the tube for reirradiation. This procedure has many advantages 
over the previously considered plan to subject all slugs to a double 
irradiation by the periodic discharge of half of tube. The chief ad- 
vantage is the major reduction in frequency with which a tube need 
be discharged and the consequent reduction is downtime. 
Discharge of three-quarters of a tube results in a lightly lower max- 
imum irradiation o the “hottest” slug for a given average product 
concentration than does the discharge of half a tube, and effects 
the same reduction in formation of contaminant Pu**°. This proce- 
dure also has advantages with regard to ease and rapidity of 
transition from conventional discharge to segmented discharge and 
with regard to decreased loss of metal whenever it becomes nec- 
essary to discharge an entire tube. Segmented discharge, as 
herein proposed, can be used to effect a saving of 25% in metal 
requirements and an increase of 33% in average product concen- 
tration without increasing the maximum exposure obtained by the 
“hottest” slug during conventional discharge. 


30868 (HW-11814) Ruptured slug: Tube 0569-B. Wind- 
sheimer, W. Hanford Works, Richland, WA (United States). 17 Dec 
1948. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE91017059. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes the investigations and operations related 
to the detection and subsequent removal of a ruptured slug in tube 
0569 in the B Pile. 


30869 (HW-17660-A) P-Division, April 1950. Hanford Works, 
Richland, WA (United States). 4 May 1950. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE9101/7103. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report by the P Division of the Hanford Atomic Products Op- 
eration for April, 1950 covers: operations, organization and 


personnel, outages, machining and fabrication, and canning opera- 
tions. (JEF) 


30870 (HW-17971-A) P Division [monthly] report May 
1950. Hanford Works, Richland, WA (United States). 6 Jun 1950. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91017104. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This May 1950 report by the P Division contains activities and 
operations at the B, D, F, and H Piles. Power levels, fuel slug test- 
ing, yields, personnel, outages, project status, metal fabrication, 
and experiences are discussed.(JEF) 


30871 (HW-89079) Daily operating conditions, 100 Areas 
B, D, F & H, October 1948—-December 1949. Hanford Works, 
Richland, WA (United States). 1949. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE91017046. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document provides the daily operating conditions for the 100 
areas for the period of October 1948 through December 1949. (FI) 


30872 (HW-89080) 100 Areas daily operating conditions, 
1950. Hanford Works, Richland, WA (United States). 1950. 65p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE91017047. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides the daily operating conditions for the 
100 areas for the year of 1950. (Fl) 


30873 (INIS-mf-12950, pp. 40-53) Preliminary experience 
and near future utilization programmes of the MPR-30 fueled 
by LEU [low enriched uranium]. Arbie, B. (National Atomic En- 
ergy Agency, Jakarta (Indonesia)); Soentono, S. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF- 
8709189-: International meeting on Reduced Enrichment for 
Research and Test Reactors (RERTR), Buenos Aires (Argentina), 
28 Sep - 1 oct 1987). In Proceedings of the 10. international meet- 
ing on reduced enrichment research and test reactor [held in 
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Buenos Aires, Argentina], September 28 - October 1, 1987. Order 
Number DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

The MTR type reactor MPR-30 G.A. Siwabessy, located at PUS- 
PIPTEK Serpong has recently reached its first criticality. This 
multipurpose reactor is supposed to be the first MTR type reactor 
in the world that is designed and constructed to be fueled by low 
enriched uranium. Preliminary experience covering the approach to 
the first criticality and the excess reactivity loading as well as some 
thermal hydraulics and power ascension tests are briefly presented 
and discussed. The near future utilization programmes during and 
after commissioning are also presented. (Author). 


30874 (INIS-mf-12950, pp. 66-76) Licensing aspects of re- 
duced enrichment program for JMTR fuel. Oyamada, Rokuro 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Saito, M.; Yamamoto, A.; Sakurai, 
Hiroshi. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). 1987. 501p. (CONF-8709189-: International meeting on 
Reduced Enrichment for Research and Test Reactors (RERTR), 
Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of 
the 10. International meeting on reduced enrichment research and 
test reactor [held in Buenos Aires, Argentina], September 28 - Oc- 
tober 1, 1987. Order Number DE91003139. Source: OSTI; NTIS 
(US Sales Only); INIS. 

JMTR (SOMWt) has been successfully operated with the MEU 
(45% enriched uranium) fuel since July 1986. The effort is still con- 
tinued to convert the core from MEU to LEU fuel. In the core 
conversion from HEU to MEU fuel, some modifications to the 
reactor were made in order to accomodate the postulated and hy- 
pothetical accidents. And, in preparation of the application of safety 
review (a license of reactor installation) for LEU fuel to be used in 
JMTR including test fuel elements, the safety assessment in the 
application is being allover revised based on light water power 
reactor-base criteria. (Author). 


30875 (INIS-mf-12950, pp. 351-361) Neutronic measure- 
ments and calculations of the irradiation of a LEU-FE [low 
enriched uranium-fuel element] in the present HEU [high 
enriched uranium] core of the RA-3 reactor. Mascitti, J.A. (Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina); 
Porto, L.; Madariaga, M.R.; Higa, M. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1987. 501p. (CONF-87091 89-: 
International meeting on Reduced Enrichment for Research and 
Test Reactors (RERTR), Buenos Aires (Argentina), 28 Sep - 1 oct 
1987). In Proceedings of the 10. International meeting on reduced 
enrichment research and test reactor [held in Buenos Aires, Ar- 
gentina], September 28 - October 1, 1987. Order Number 
DE91003139. Source: OSTI; NTIS (US Sales Only); INIS. 

The RA-3 radioisotope production reactor (3.5 Mw) works with 
HEU fuel. The conversion to a LEU-FE has been studied here 
completely, designing the fuel element according to IAEA's criteria. 
This work has been done in collaboration with other groups such 
as ANL. As a part of the Conversion Program the irradiation of 
LEU-FE prototype is foreseen. The purpose of this irradiation is to 
verify the global performance of the fuel and its design. Reactivity 
and neutronic flux measurements in the core have been performed 
introducing a LEU-FE in it. A comparison with calculated results is 
shown. (Author). 


30876 (MED—1001) 100-F Area pre-start-up logs: Daily di- 
ary, September 1944—July 1945. Valente, F.A. Hanford Works, 
Richland, WA (United States). [1945]. 142p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE91017075. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document presents the daily diary of Captain Valente for the 
100-F area for the time period of September 1944 through July 
1945. (Fl) 


30877 (MED-1003) 100-D Area daily diary, August 1944- 
June 1945. Valente, F.A. Hanford Works, Richland, WA (United 
States). [1945]. 197p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91017076. Source: OSTI; NTIS (US Sales Only); GPO Dep. 





This document presents the daily diary of Captain Valente detail- 
ing 100-D area activities for the period of August 1944 through 
June 1945. (Fl) 


30878 (SAND-91-1354C) Thermal- and ignition-type steam 
explosions of single drops of molten aluminum. Nelson, L.S.; 
Duda, P.M.; Hyndman, D.A. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-911107-8: Winter meeting of the American Nuclear Society 
(ANS), San Francisco, CA (United States), 10-15 Nov 1991). Order 
Number DE91014705. Source: OSTI; NTIS; GPO Dep. 

The contact of aluminum-based melts with liquid water has been 
shown to be explosive in many experiments performed by the alu- 
minum industry and in several nuclear reactor experiments and 
accidents. In order to obtain quantitative information relating to the 
fuel-coolant interactions that might occur with aluminum-based fuel, 
a laboratory-scale experimental study is being performed at Sandia 
National Laboratories. The overall objective of this research pro- 
gram is to provide an understanding of the mechanism of steam 
explosions with the melt compositions expected in several hypo- 
thetical core meltdown accident scenarios in production reactors. In 
this program it has been demonstrated that rapid exothermic metal- 
water reactions can accompany the steam explosions under certain 
conditions resulting in enhanced energy release and in the con- 
comitant generation of hydrogen. 4 refs., 2 figs. 
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30879 (BNL-45740) A nuclear thermal rocket engine de- 
sign based on the particle bed reactor suitable for a Mars 
mission. Powell, J.R.; Ludewig, H.; Mughabghab, S.; Lazareth, O.; 
Perkins, K.; Selcow, E.C.; Schmidt, E. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9109226-8: AIAA/NASA/OAI conference on advanced SEI 
technologies, Cleveland, OH (United States), 3-4 Sep 1991). Order 
Number DE91016898. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

A mission to Mars will be characterized primarily by relatively 
long run times and the requirement to achieve a high specific im- 
pulse and a high thrust/weight ratio. The particle bed reactor (PBR) 
concept is inherently flexible, in that with minor changes, it can be 
designed to satisfy many missions. This flexibility results from the 
fact that most of the reactor operates at modest temperatures and 
only a very small volume of the core operates at the outlet temper- 
ature. In view of the two requirements two types of PBR will be 
considered in this paper. The first will attempt to maximize the spe- 
cific impulse, while the second will attempt to maximize the thrus?/ 
weight ratio. It can be concluded from this study that the inherent 
flexibility implicit in the PBR design makes it a logical choice to 
achieve an optimized compromise between specific impulse and 
thrust/weight ratio. 6 figs., 3 tabs. 


30880 (DOE/ER/12901—1) Fabric composite radiators for 
space nuclear power applications: Technical progress report. 
Klein, A.C. Oregon State Univ., Corvallis, OR (United States). 
Dept. of Nuclear Engineering. Jun 1990. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
89ER12901. (OSU-NE-9007). Order Number DE91017364. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Nuclear power systems will be required to provide much greater 
power levels for both civilian and defense space activities in the 
future than are currently needed. The primary focus of this investi- 
gation revolves around two applications of the fabric composite 
materials, notably a fabric heat pipe radiator design and the Bubble 
Membrane Radiator concept. The technical progress report de- 
scribes the efforts over the period of time from September 1, 1990 
to data. Details are given concerning the following areas of re- 
search: the fabric composite heat pipe testing facility and the 
construction of fabric composite heat pipes, BMR heat transfer, 
condensation, and fluid flow experiments, fabric composite heat 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


transfer experiments, long term, low temperature materials compat- 
ibility experiments, and systems studies. 
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Refer also to citation(s) 30137, 30138, 30142, 30164, 30165, 
30167, 30168, 30169, 30170, 30171, 30172, 30173, 30174, 30177, 
30179, 30493, 30592, 30598, 30723, 30754, 30770, 30813, 30815, 
30818, 31127, 31134, 31824, 31903, 32381, 32695 


30881 (AECL-9923) Proceedings of the second CSNI work- 
shop on iodine chemistry in reactor safety. Vikis, A.C. (ed.). 
Organization for Economic Co-Operation and Development 
(OECD), 75 - Paris (France); Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment; Ontario Hydro, Toronto, ON (Canada). Mar 1989. 331p. 
(CONF-8806137-: 2. Committee on the safety of nuclear installa- 
tions (CSNI) workshop on iodine chemistry in reactor safety, 
Toronto (Canada), 2-3 Jun 1988; CSNI149.). Order Number 
DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

Following the Three Mile Island accident, considerable interest 
was generated in the behaviour of iodine under power reactor acci- 
dent conditions. Predicting the magnitude of possible releases of 
volatile iodine to the environment in water reactor accidents re- 
quires a detailed understanding of iodine in aqueous solutions. The 
various chemical forms of iodine in the reactor coolant system over 
the range of severe accident conditions and how these would 
effect severe accident source terms were discussed. These key is- 
sues were examined under the major headings of kinetics and 
mechanisms, thermodynamic measurements, revoiatization studies, 
model and code development and large scale testing. 


30882 (AECL-9923, pp. 197-215) The use of the facsimile 
program in the speciation of iodine in a pwr reactor contain- 
ment following a loss of coolant accident. Burns, W.G. (UKAEA 
Harwell Lab. (UK). Chemistry Div.); Sims, H.E. Organization for 
Economic Co-Operation and Development (OECD). 75 - Paris 
(France); Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment; Ontario Hydro, 
Toronto, ON (Canada). Mar 1989. (CONF-8806137-: 2. Committee 
on the safety of nuciear installations (CSNI) workshop on iodine 
chemistry in reactor safety, Toronto (Canada), 2-3 Jun 1988; 
CSNI-149.). In Proceedings of the second CSN! workshop on io- 
dine chemistry in reactor safety. 8331p. Order Number 
DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

lodine is released in a loss of coolant PWR accident from de- 
fected fuel as caesium iodide which ionises to produce the |~ion 
on contact with water whether this water be the original coolant 
water before biowdown, or the water from the reactor storage tank 
during the refill phase. lodine exists in a variety of oxidation states 
of which I~ is the lowest, the more oxidised form of lo, or its 
hydrolysis product HOI, are volatile and have the potential to con- 
stitute a radiological hazard. Recent work has suggested that 
thermal oxidation of |~ to Iz by oxygen is not important but that ra- 
diolytic oxidation can produce |p by oxygen is not important but that 
radiolytic oxidation can produce |, from |— usually up to a limiting 
concentration. Computer simulation of the chemistry of laboratory 
observation has proved to be reasonably successful. This paper 
explores the extension of such modelling to the detailed situation of 
a reactor accident where the aqueous medium exists in the forms 
of aerosol, spray, sump and reactor water, being mixed and con- 
tacted with the large volume of containment air in a way dictated 
by the thermal hydraulics of the accident. The chemical modelling 
is flexible and produces credible results which suggest, for exam- 
ple, a large degree of volatilization when the iodine is released 
before blowdown, but a very small proportion of vaporised iodine 
when iodide is released below the water surface during refill. 


30883 (AECL—9923, pp. 275-291) Measurements of radioio- 
dine species in samples of pressurized water reactor coolant. 
Voilleque, P.G. (Science Applications, Inc., Idaho Falls, ID (USA)). 
Organization for Economic Co-Operation and Development 
(OECD), 75 - Paris (France); Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establishment; 
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Ontario Hydro, Toronto, ON (Canada). Mar 1989. (CONF-8806137— 
: 2. Committee on the safety of nuclear installations (CSNI) 
workshop on iodine chemistry in reactor safety, Toronto (Canada), 
2-3 Jun 1988; CSNI-149.). In Proceedings of the second CSNI 
workshop on iodine chemistry in reactor safety. 331p. Order Num- 
ber DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

Samples of primary coolant at two pressurized water reactors 
(PWRs) in the United States have been collected and analyzed to 
determine the fraction of the radioiodine present in volatile forms. 
The volatile species, lp and organic iodides, would be available for 
prompt release following a steam generator tube rupture (SGTR) 
accident which over-pressurizes the secondary coolant system and 
causes a venting to the atmosphere. Coolant samples were col- 
lected at full power, during power reduction at the start of an 
outage, and up to 40 hours after shutdown at two PWRs. Radioio- 
dine concentrations spiked as power was decreased and an 
increase in the volatile species fraction to about 20% was seen 
within two hours of shutdown. A second peak of 30 to 40% volatile 
species occurred at ~1.5 days after shutdown. Because the conse- 
quences of a SGTR accident depend upon the potential for coolant 
release as well as the volatile iodine concentrations, only the first 
spike is significant for dose assessment. 


30884 (AECL-9923, pp. 292-313) A description of the 
Radioiodine Test Facility (RTF) and results of initial RTF full- 
system tests. Kupferschmidt, W.C.H. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment); Meinyk, A.J.; Portman, R.; Sanipelli, G.G. Organization 
for Economic Co-Operation and Development (OECD), 75 - Paris 
(France); Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment; Ontario Hydro, 
Toronto, ON (Canada). Mar 1989. (CONF-8806137-: 2. Committee 
on the safety of nuclear installations (CSNI) workshop on iodine 
chemistry in reactor safety, Toronto (Canada), 2-3 Jun 1988; 
CSNI-149.). In Proceedings of the second CSNI workshop on io- 
dine chemistry in reactor safety. 331p. Order Number 


DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 


A new research installation, the Radioiodine Test Facility (RTF), 
has recently been constructed at the Whiteshell Nuclear Research 
Establishment. This facility incorporates many of the features of a 
reactor containment building, thereby allowing the study of iodine 
behaviour within containment under simulated reactor accident 
conditions. This paper describes the design and operation of this 
facility. In addition, results of the full-system commissioning test 
program are presented. These tests were conducted using |~, lp 
and CHsgl in a stainiess steel vessel in the RTF. This work demon- 
strated that the RTF could be safely operated over an extended 
period. Results from the test with lp suggest that surface effects 
may be important in determining iodine containment chemistry. 22 
refs. 


30885 (AECL-9923, pp. 317-320) Planned work at JAERI 
for iodine chemistry during reactor accident. Saeki, M. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment). Organization for Economic Co-Operation 
and Development (OECD), 75 - Paris (France); Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment; Ontario Hydro, Toronto, ON (Canada). Mar 1989. 
(CONF-8806137—: 2. Committee on the safety of nuclear installa- 
tions (CSNI) workshop on iodine chemistry in reactor safety, 
Toronto (Canada), 2-3 Jun 1988; CSNI-149.). In Proceedings of 
the second CSNI workshop on iodine chemistry in reactor safety. 
331p. Order Number DE91642219. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Radiochemistry Laboratory and the Fuel Reliability Labora- 
tory Il in Japan Atomic Energy Research Institute have been 
planned a study for radioiodine chemistry during a nuclear reactor 
accident. The objective of this work is to confirm the mechanism 
for the formation of organic iodides and to obtain the time- 
dependent conversion rate of iodide ion (I-) in a water pool 
volatile iodine forms (organic iodides and/or lo). 


30886 (BNL-46307) Core cooling under accident condi- 
tions at the high flux beam reactor (HFBR). Tichler, P. 
(Brookhaven National Lab., Upton, NY (USA)); Cheng, L.; Fauske, 
H. Brookhaven National Lab., Upton, NY (United States). [1991]. 


218 ERA Vol. 16, No. 11 


6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-911107—12: Winter meeting of 
the American Nuclear Society (ANS), San Francisco, CA (United 
States), 10-15 Nov 1991). Order Number DE91015424. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In certain accident scenarios, e.g. loss of coolant accidents 
(LOCA) all forced flow cooling is lost. Decay heating causes a tem- 
perature increase in the core coolant and the resulting thermal 
buoyancy causes a reversal of the flow direction to a natural circu- 
lation mode. Although there was experimental evidence during the 
reactor design period (1958-1963) that the heat removal capacity 
in the fully developed natural circulation cooling mode was rela- 
tively high, it was not possible to make a confident prediction of the 
heat removal capacity during the transition from downflow to natu- 
ral circulation. In a LOCA scenario where even limited fuel damage 
occurs and natural circulation is established, fission product gases 
could be carried from the damaged fuel by steam into areas where 
operator access is required to maintain the core in a coolable con- 
figuration. This would force evacuation of the building and lead to 
extensive core damage. As a result the HFBR was shut down by 
the Department of Energy (DOE) and an extensive review of the 
HFBR was initiated. In an effort to address this issue BNL devel- 
oped a model designed to predict the heat removal limit during 
flow reversal that was found to be in good agreement with the test 
results. Currently a thermal-hydraulic test program is being devel- 
oped to provide a more realistic and defensible estimate of the flow 
reversal heat removal limit so that the reactor power level can be 
increased. 


30887 (BNL-NUREG-—46451) An assessment of the risk sig- 
nificance of human errors in selected PSAs and operating 
events. Palla, R.L. Jr. (Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Reactor Regulation); 
El-Bassioni, A.; Higgins, J. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 17p. Sponsored by Nuclear Reguiatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-9105244—1: OECD/CSN! workshop on 
special issues of level 1 PSA, Cologne (Germany), May 1991). Or- 
der Number DE91016916. Source: OSTI; NTIS; INIS; GPO Dep. 

Sensitivity studies based on Probabilistic Safety Assessments 
(PSAs) for a pressurized water reactor and a boiling water reactor 
are described. In each case human errors modeled in the PSAs 
were categorized according to such factors as error type, location, 
timing, and plant personnel involved. Sensitivity studies were then 
conducted by varying the error rates in each category and evaluat- 
ing the corresponding change in total core damage frequency and 
accident sequence frequency. Insights obtained are discussed and 
reasons for differences in risk sensitivity between plants are ex- 
plored. A separate investigation into the role of human error in 
risk-important operating events is also described. This investigation 
involved the analysis of data from the USNRC Accident Sequence 
Precursor program to determine the effect of operator-initiated 
events on accident precursor trends, and to determine whether im- 
proved training can be correlated to current trends. The findings of 
this study are also presented. 5 refs., 15 figs., 1 tab. 


30888 (BNL-NUREG-46511) PRISM reactor system design 
and analysis of postulated unscrammed events. Van Tuyle, G.J. 
(Brookhaven National Lab., Upton, NY (United States)); Slovik, 
G.C.; Rosztoczy, Z.; Lane, J. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 7p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-911001-3: International conference on 
fast reactor systems and fuel cycles, Kyoto (Japan), 27 Oct - 1 nov 
1991). Order Number DE91017469. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Key safety characteristics of the PRISM reactor system include 
the passive reactor shutdown characteristics and the passive shut- 
down heat removal system, RVACS. While these characteristics 
are simple in principle, the physical processes are fairly complex, 
particularly for the passive reactor shutdown. It has been possible 
to adapt independent safety analysis codes originally developed for 
the Clinch River Breeder Reactor review, although some limitations 
remain. In this paper, the analyses of postulated unscrammed 





events are discussed, along with limitations in the predictive capa- 
bilities and plans to correct the limitations in the near future. 6 
refs., 4 figs. 


30889 (BNL-NUREG-46512) Safety and licensing analysis 
of 471 MWt PRISM reactor module. Van Tuyle, G.J. (Brookhaven 
National Lab., Upton, NY (United States)); Slovik, G.C.; Throm, 
E.D.; Sands, S.P. Brookhaven National Lab., Upton, NY (United 
States). [1991]. 9p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-911001—4: International conference on fast reactor systems 
and fuel cycles, Kyoto (Japan), 27-31 Oct 1991). Order Number 
DE91017470. Source: OSTI; NTIS; INIS; GPO Dep. 

Independent analyses of unscrammed events postulated for the 
471 MW PRISM reactor module, as performed by Brookhaven Na- 
tional Laboratory for the US Nuclear Regulatory Commission, are 
discussed. Peak fuel, cladding, and sodium temperatures for 
several postulated events were compared against current tempera- 
tures limits. For the postulated unscrammed loss of flow (ULOF) 
events, the newly added Gas Expansion Modules (GEMs), have 
improved the passive shutdown response. For the unscrammed 
transient over-power (UTOP) events, uncertainties with respect to 
the behavior of ternary metal fuel leave unresolved the issue of 
how large a UTOP initiator (between 20 and 40 cents) may be ac- 
ceptable. 8 refs., 4 figs. 


30890 (CONF-880839-Ses.4, pp. 9-18) Volume reduction of 
dry active waste by use of a waste sorting table at the 
Brunswick nuclear power plant. Snead, P.B. (Carolina Power 
and Light Co., Southport, NC (USA)). EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Dec 1988. From 10. annual Department 
of Energy (DOE) low-level waste management conference; Denver, 
CO (United States); 30 Aug - 1 sep 1988. In Proceedings of the 
tenth annual DOE low-level waste management conference. Ses- 
sion 4: Waste treatment minimization. 119p. Order Number 
DE89005582. Source: OSTI. 

Carolina Power and Light Company’s Brunswick nuclear power 
plant has been using a National Nuclear Corporation Model WST- 
18 Waste Sorting Table to monitor and sort dry active waste for 
segregating uncontaminated material as a means of low-level 
waste volume reduction. The WST-18 features 18 large-area, solid 
scintillation detectors arranged in a 3 x 6 array underneath a sort- 
ing/monitoring surface that is shielded from background radiation. 
An 11-week study at Brunswick showed that the use of the waste 
sorting table resulted in dramatic improvements in both productivity 
(man-hours expended per cubic foot of waste processed) and mon- 
itoring quality over the previous hand-probe frisking method. Use of 
the sorting table since the study has confirmed its effectiveness in 
volume reduction. The waste sorting table paid for its operation in 
volume reduction savings alone, without accounting for the addi- 
tional savings from recovering reusable items. 


30891 (CONF-8910192-, pp. 28-34) Seismic and cask drop 
excitation evaluation of the Tower Shielding Reactor. Stover, 
R.L. (Oak Ridge National Lab., TN (USA)); Harris, S.P.; Johnson, 
J.J.; Sumodobila, B.N. Lawrence Livermore National Lab., CA 
(United States). [1989]. DOE Contract AC05-840R21400. From 2. 
DOE natural phenomena hazards mitigation conference; Knoxville, 
TN (United States); 3-5 Oct 1989. In Second DOE natural phenom- 
ena hazards mitigation conference. 436p. Order Number 
DE90006928. Source: NTIS, PC A19/MF A01. 

During the current shutdown of the Tower Shielding Reactor Il 
(TSR-Il), analyses were performed to determine the effect of 
nearby cask drops on the structural and mechanical integrity of the 
reactor. This evaluation was then extended to include the effects of 
earthquakes. Several analytic models were developed to simulate 
the effects of earthquake and cask drop excitation. A coupled soil- 
structure model was developed. As a result of the analyses, 
several hardware modifications and enhancements were imple- 
mented to ensure reactor integrity during future operations. 


30892 (CONF-8910192-, pp. 46-57) Base isolation for nu- 
clear power and nuclear material facilities. Eidinger, J.M. (impell 
Corp., Fort Worth, TX (USA)); Kircher, C.A.; Vaidya, N.; Constanti- 
nou, M.; Kelly, J.M.; Seidensticker, R.; Tajirian, F.F.; Ovadia, D. 
Lawrence Livermore National Lab., CA (United States). [1989]. 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 
ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 

This report serves to document the status of the practice for the 
use of base isolation systems in the design and construction of 
nuclear power and nuclear material facilities. The report first de- 
scribes past and current (1989) applications of base isolation in 
nuclear facilities. The report then provides a brief discussion of 
non-nuclear applications. Finally, the report summarizes the status 
of known base-isolation codes and standards. 


30893 (CONF-8910192-, pp. 66-72) Seismic procurement 
requirements at the FPR (Fuel Processing Restoration) facility 
at INEL (idaho National Engineering Laboratory). Bingham, G.E. 
(Westinghouse Idaho Nuclear Co., Idaho Falls (USA)); Hardy, G.S.; 
Griffin, M.J. Lawrence Livermore National Lab., CA (United States). 
[1989]. From 2. DOE natural phenomena hazards mitigation con- 
ference; Knoxville, TN (United States); 3-5 Oct 1989. In Second 
DOE natural phenomena hazards mitigation conference. 436p. Or- 
der Number DE90006928. Source: NTIS, PC A19/MF A01. 

Traditional methods used to seismically qualify equipment for 
new facilities has been either by testing or analysis. Testing 
programs are generally expensive and their input loadings are con- 
servative. It is also generally recognized that standard seismic 
analysis techniques produce overly conservative results. Seismic 
loads and response levels for equipment are typically calculated 
that far exceed the values actually experienced in earthquakes. A 
more efficient method for demonstrating the seismic adequacy of 
equipment has been developed which is based on conclusions de- 
rived from studying the performance of equipment that has been 
subjected to actual earthquake excitations. The earthquake experi- 
ence data concludes that damage or malfunction to most types of 
equipment subjected to earthquakes is far less than that predicted 
by traditional testing and analysis techniques. The use of conclu- 
sions derived from experience data provides a more realistic 
approach in assessing the seismic ruggedness of equipment. By 
recognizing this inherently higher capacity that exists in specific 
classes of equipment, vendors can often supply off the shelf equip- 
ment without the need to perform expensive modifications to meet 
requirements imposed by conservative qualification analyses. This 
paper will describe the development of the experienced based 
method for equipment seismic qualification and its application at 
the FPR facility. 


30894 (CONF-8910192-, pp. 99-108) Study to evaluate the 
feasibility of constructing a retrofit containment for the 105-L 
reactor at the Savannah River Plant. Quinn, R.D. (NUTECH En- 
gineers, Inc., San Jose, CA (USA)). Lawrence Livermore National 
Lab., CA (United States). [1989]. From 2. DOE natural phenomena 
hazards mitigation conference; Knoxville, TN (United States); 3-5 
Oct 1989. In Second DOE natural phenomena hazards mitigation 
conference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

This paper presents a summary of a study performed to deter- 
mine the feasibility of constructing a retrofit containment dome 
meeting the requirements of the ASME Boiler and Pressure Vessel 
Code for nuclear containment vessels over the existing Savannah 
River 105-L reactor. Using existing large dome structures as a 
guide, design concepts were developed and analyses performed to 
evaluate the structural feasibility of containment dome structures. 
Construction schedules and costs were estimated to assess finan- 
cial feasibility as well. It was concluded that such a retrofit 
containment dome was structurally feasible and within the capabili- 
ties of present day construction technology. 


30895 § (CONF-8910192-, pp. 35-44) Seismic evaluation of 
satety systems at the Savannah River reactors. Hardy, G.S. 
(EQE Engineering, Inc., Costa Mesa, CA (USA)); Johnson, J.J.; 
Eder, S.J.; Monahon, T.; Ketcham, D. Lawrence Livermore Na- 
tional Lab., CA (United States). [1989]. From 2. DOE natural 
phenomena hazards mitigation conference; Knoxville, TN (United 
States); 3-5 Oct 1989. In Second DOE natural phenomena hazards 
mitigation conference. 436p. Order Number DE90006928. Source: 
NTIS, PC A19/MF A01. 
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A thorough review of all safety related systems in commercial 
nuclear power plants was prompted by the accident at the Three 
Mile Island Nuclear Power Plant. As a consequence of this review, 
the Nuclear Regulatory Commission (NRC) focused its attention on 
the environmental and seismic qualification of the industry's 
electrical and mechanical equipment. In 1980, the NRC issued Un- 
resolved Safety Issue (USI) A-46 to verify the seismic adequacy of 
the equipment required to safely shut down a plant and maintain a 
stable condition for 72 hours. After extensive research by the NRC, 
it became apparent that traditional analysis and testing methods 
would not be a feasible mechanism to address this US! A-46 issue. 
The costs associated with utilizing the standard analytical and test- 
ing qualification approaches were exorbitant and could not be 
justified. In addition, the only equipment available to be shake table 
tested which is similar to the item being qualified is typically the 
nuclear plant component itself. After 8 years of studies and data 
collection, the NRC issued its Generic Safety Evaluation Report 
approving an alternate seismic qualification approach based on the 
use of seismic experience data. This experience-based seismic as- 
sessment approach will be the basis for evaluating each of the 70 
pre-1972 commercial nuclear power units in the US and for an un- 
determined number of nuciear plants located in foreign countries. 
This same cost-effective approach developed for the commercial 
nuclear power industry is currently being applied to the Savannah 
River Production Reactors to address similar seismic adequacy is- 
sues. This paper documents the results of the Savannah River 
Plant seismic evaluation program. This effort marks the first 
complete (non-trial) application of this state-of-the-art USI A-46 res- 
olution methodology. 


30896 (CONF-8910192-, pp. 2-11) DOE (Department of En- 
ergy) natural phenomena guidelines earthquake design and 
evaluation. Short, S.A. (impell Corp., Mission Viejo, CA (USA)); 
Murray, R.C.; Kennedy, R.P. Lawrence Livermore National Lab., 
CA (United States). [1989]. From 2. DOE natural phenomena haz- 
ards mitigation conference; Knoxville, TN (United States); 3-5 Oct 
1989. In Second DOE natural phenomena hazards mitigation con- 
ference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

Design and evaluation guidelines for DOE (Department of En- 
ergy) facilities subjected to earthquake, wind/tornado, and flood 
have been developed. This paper describes the philosophy and 
procedures fr the design or evaluation of facilities for earthquake 
ground shaking. The guidelines are intended to meet probabilistic- 
based performance goals expressed in terms of annual probability 
of exceedance of some level of structural damage. Meeting perfor- 
mance goals can be accomplished by specifying hazard 
probabilities of exceedance along with seismic behavior evaluation 
procedures in which the level of conservatism introduced is con- 
trolled such that desired performance can be achieved. Limited 
inelastic behavior is permitted by permitting demand determined 
from elastic response spectrum analyses to exceed capacity by an 
allowabie inelastic demand-capacity ratio specified in the guidelines 
for different materials and construction. 


30897 


(CONF-8910192-, pp. 
guidelines. McDonald, J.R. (Texas Tech Univ., Lubbock (USA)). 
Lawrence Livermore National Lab., CA (United States). [1989]. 
From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 


12-17) Wind and tornado 


ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 

The objective of the Department of Energy Natural Phenomena 
Hazards Project is to provide guidance and criteria for design of 
new facilities and for evaluation of existing ones subjected to ex- 
treme winds, earthquakes, and floods. This paper describes the 
treatment of wind and tornado hazards. Four facility-use categories 
are defined which represent increasing levels of risk to personnel 
or the environment in the event of a high wind event. Facilities are 
assigned to a particular category, depending on their mission, 
value, or toxic material content. The assigned facility-use category 
determines the design and evaluation criteria. The criteria are 
based on probabilistic hazard assessment. Performance goals are 
also specified for each facility-use category. A uniform approach to 
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design wind loads, based on the ANS! A58.1-1982 standard, al- 
lows treatment of high winds and hurricane and tornado winds in a 
similar manner. Based on the wind hazard models, some sites 
must account for the possibility of tornadoes while others do not. 
Atmospheric pressure changes and missiles must be taken into ac- 
count when considering tornadoes. The design and evaluation 
guidelines are designed to establish consistent levels of risk for dif- 
ferent natural phenomena hazards and for facilities at different 
geographical locations. 


30898 (CONF-8910192-, pp. 18-25) DOE (Department of 
Energy) natural phenomena guidelines flood design and evalu- 
ation. McCann, M.W. (Jack R. Benjamin and Associates, Mountain 
View, CA (USA)); Savy, J.B. Lawrence Livermore National Lab., 
CA (United States). [1989]. From 2. DOE natural phenomena haz- 
ards mitigation conference; Knoxville, TN (United States); 3-5 Oct 
1989. In Second DOE natural phenomena hazards mitigation con- 
ference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

Design and evaluation guidelines for DOE (Department of En- 
ergy) facilities subjected to earthquake, wind/tornado, and flood 
have been developed and presented in UCRL-15910 (Ref.1). This 
paper summarizes Chapter 6 of UCRL-15910 describing the philos- 
ophy and procedures for the design or evaluation of facilities for 
flood. The flood design and evaluation guidelines seek to ensure 
that DOE facilities satisfy the performance goals described in 
UCRL-15910. The guidelines are applicable to new and existing 
construction; however, in the evaluation of existing facilities, fewer 
design options may be available to satisfy the performance goals. 
Evaluation of the flood design for a facility consists of: (1) defining 
the design basis flood (DBFL), (2) evaluating site conditions (e.g., 
facility location, location of openings and doorways), and (3) as- 
sessing flood design strategies (e.g., build above DBFL levels, 
harden the site). 


30899 (CONF-8910192-, pp. 80-88) Wind/seismic compar- 
ison for upgrading existing structures. Giller, R.A. 
(Westinghouse Hanford Co., Richland, WA (USA)). Lawrence Liver- 
more National Lab., CA (United States). [1989]. From 2. DOE 
natural phenomena hazards mitigation conference; Knoxville, TN 
(United States); 3-5 Oct 1989. In Second DOE natural phenomena 
hazards mitigation conference. 436p. Order Number DE90006928. 
Source: NTIS, PC A19/MF A01. 

This paper depicts the analysis procedures and methods used to 
evaluate three existing building structures for extreme wind loads. 
The three structures involved in this evaluation are located at the 
US Department of Energy's Hanford Site near Richland, Washing- 
ton. This site is characterized by open flat grassland with few 
surrounding obstructions and has extreme winds in lieu of tornados 
as a design basis accident condition. This group of buildings repre- 
sents a variety of construction types, including a concrete stack, a 
concrete load-bearing wall structure, and a rigid steel-frame build- 
ing. The three structures included in this group have recently been 
evaluated for response to the design basis earthquake that in- 
cluded non-linear time history effects. The resulting loads and 
stresses from the wind analyses were compared to the loads and 
stresses resulting from seismic analyses. This approach eliminated 
the need to prepare additional capacity calculations that were al- 
ready contained in the seismic evaluations. 


30900 (CONF-8910192-, pp. 89-98) Postearthquake safety 
evaluation of buildings at DOE (Department of Energy) facili- 
ties. Gallagher, R. (R.P. Gallagher Associates, Inc., San Francisco, 
CA (USA)). Lawrence Livermore National Lab., CA (United States). 
[1989]. From 2. DOE natural phenomena hazards mitigation con- 
ference; Knoxville, TN (United States); 3-5 Oct 1989. In Second 
DOE natural phenomena hazards mitigation conference. 436p. Or- 
der Number DE90006928. Source: NTIS, PC A19/MF A01. 

New postearthquake building safety evaluation procedures have 
been developed. The procedures cover inspection and safety as- 
sessment of the principal types of building construction found in 
the US, including wood, masonry, tilt-up, concrete, and steel frame 
structures. Guidelines are also provided for appraising the struc- 
tural safety significance of ground movements resulting from 
geologic hazards and for the inspection of nonstructural elements 
for falling and other hazards. 





30901 (CONF-8910192-, pp. 109-118) Practical approaches 
to implementing facility wide equipment strengthening pro- 
grams. Kincaid, R.H. (EQE Engineering, Costa Mesa, CA (USA)); 
Smietana, E.A. Lawrence Livermore National Lab., CA (United 
States). [1989]. From 2. DOE natural phenomena hazards mitiga- 
tion conference; Knoxville, TN (United States); 3-5 Oct 1989. In 
Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

Equipment strengthening programs typically focus on compo- 
nents required to ensure operability of safety related equipment or 
to prevent the release of toxic substances. Survival of non-safety 
related equipment may also be crucial to ensure rapid recovery 
and minimize business interruption losses. Implementing a 
strengthening program for non-safety related equipment can be dif- 
ficult due to the large amounts of equipment involved and limited 
budget availability. EQE has successfully implemented comprehen- 
sive equipment strengthening programs for a number of California 
corporations. Many of the lessons learned from these projects are 
applicable to DOE facilities. These include techniques for prioritiz- 
ing equipment and three general methodologies for anchoring 
equipment. Pros and cons of each anchorage approach are pre- 
sented along with typical equipment strengthening costs. 


30902 (CONF-8910192-, pp. 129-134) Failure probability 
estimate of type 304 stainless steel piping. Daugherty, W.L. 
(Westinghouse Savannah River Co., Aiken, SC (USA)); Awadalla, 
N.G.; Sindelar, R.L.; Mehta, H.S.; Ranganath, S. Lawrence Liver- 
more National Lab., CA (United States). [1989]. From 2. DOE 
natural phenomena hazards mitigation conference; Knoxville, TN 
(United States); 3-5 Oct 1989. In Second DOE natural phenomena 
hazards mitigation conference. 436p. Order Number DE90006928. 
Source: NTIS, PC A19/MF A01. 

The primary source of in-service degradation of the SRS produc- 
tion reactor process water piping is intergranular stress corrosion 
cracking (IGSCC). IGSCC has occurred in a limited number of 
weld heat affected zones, areas known to be susceptible to 
IGSCC. A model has been developed to combine crack growth 
rates, crack size distributions, in-service examination reliability esti- 
mates and other considerations to estimate the pipe large-break 
frequency. This frequency estimates the probability that an IGSCC 
crack will initiate, escape detection by ultrasonic (UT) examination, 
and grow to instability prior to extending through-wall and being 
detected by the sensitive leak detection system. These events are 
combined as the product of four factors: (1) the probability that a 
given weld heat affected zone contains IGSCC; (2) the conditional 
probability, given the presence of IGSCC, that the cracking will 
escape detection during UT examination; (3) the conditional proba- 
bility, given a crack escapes detection by UT, that it will not grow 
through-wall and be detected by leakage; (4) the conditional proba- 
bility, given a crack is not detected by leakage, that it grows to 
instability prior to the next UT exam. These four factors estimate 
the occurrence of several conditions that must coexist in order for 
a crack to lead to a large break of the process water piping. When 
evaluated for the SRS production reactors, they produce an ex- 
tremely low break frequency. The objective of this paper is to 
present the assumptions, methodology, results and conclusions of 
a probabilistic evaluation for the direct failure of the primary coolant 
piping resulting from normal operation and seismic loads. This 
evaluation was performed to support the ongoing PRA effort and to 
complement deterministic analyses addressing the credibility of a 
double-ended guillotine break. 


30903 (CONF-8910192-, pp. 135-141) Nonlinear seismic 
analysis of a thick-walled concrete canyon structure. Winkel, 
B.V. (Westinghouse Hanford Co., Richland, WA (USA)); Wagen- 
blast, G.R. Lawrence Livermore National Lab., CA (United States). 
[1989]. From 2. DOE natural phenomena hazards mitigation con- 
ference; Knoxville, TN (United States); 3-5 Oct 1989. In Second 
DOE natural phenomena hazards mitigation conference. 436p. Or- 
der Number DE90006928. Source: NTIS, PC A19/MF A01. 
Conventional linear seismic analyses of a thick-walled lightly re- 
inforced concrete structure were found to grossly underestimate its 
seismic capacity. Reasonable estimates of the seismic capacity 
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were obtained by performing approximate nonlinear spectrum anal- 
yses along with static collapse evaluations. A nonlinear time history 
analyses is planned as the final verification of seismic adequacy. 


30904 (CONF-8910192-, pp. 142-150) Seismic analysis pro- 
cedures for the plutonium processing building of the Special 
Isotope Separation Plant. Chen, C.P. (Bechtel National Inc., San 
Francisco, CA (USA)); Tajirian, F.F.; Todeschini, R.A.A.; Dahlke, 
H.J. Lawrence Livermore National Lab., CA (United States). [1989]. 
From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 
ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 

This paper describes the methodology for the seismic soil- 
structure interaction (SSI) analysis of the Plutonium Processing 
Building (PPB) which is part of the Special Isotope Separation 
(SIS) Production Plant. The PPB consists of two structures, the en- 
closure building and the optics/separator area. These are founded 
on two independent foundations which are supported on the sur- 
face of a soil medium consisting of gravel overlying basalt. The 
PPB is classified as a safety related structure and is required to 
withstand the effects of a Design Basis Earthquake (DBE). 


30905 (CONF-8910192-, pp. 121) Consistent application of 
codes and standards. Scott, M.A. (Westinghouse Hanford Co., 
Richland, WA (USA)). Lawrence Livermore National Lab., CA 
(United States). [1989]. From 2. DOE natural phenomena hazards 
mitigation conference; Knoxville, TN (United States); 3-5 Oct 1989. 
In Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

The guidelines presented in the US Department of Energy, 
General Design Criteria (DOE 6430.1A), and the Design and Eval- 
uation Guidelines for Department of Energy Facilities Subject to 
Natural Phenomena Hazards (UCRL-15910) provide a consistent 
and well defined approach to determine the natural phenomena 
hazards loads for US Department of Energy site facilities. The 
guidelines for the application of loads combinations and allowables 
criteria are not as well defined and are more flexible in interpreta- 
tion. This flexibility in the interpretation of load combinations can 
lead to conflict between the designer and overseer. The establish- 
ment of an efficient set of acceptable design criteria, based on US 
Department of Energy guidelines, provides a consistent baseline 
for analysis, design, and review. Additionally, the proposed method 
should not limit the design and analytical innovation necessary to 
analyze or qualify the unique structure. This paper investigates the 
consistent application of load combinations, analytical methods, 
and load allowables and suggests a reference path consistent with 
the US Department of Energy guidelines. 


30906 (CONF-8910192-, pp. 151-161) Natural hazard 
losses: A DOE (Department of Energy) perspective. Injury and 
property damage experience from natural phenomens hazards 
Department of Energy 1943-1989. Hill, J.R. (Dept. of Energy, 
Germantown, MD (USA)). Lawrence Livermore National Lab., CA 
(United States). [1989]. From 2. DOE natural phenomena hazards 
mitigation conference; Knoxville, TN (United States); 3-5 Oct 1989. 
In Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

This presentation provides a perspective of DOE losses during 
the past 46 years even though loss data was not readily available 
for all DOE operations. As such this paper is considered prelimi- 
nary and more work is needed to provide an informed view of all 
DOE losses. Review of the reported historical losses has provided 
an opportunity to create an awareness of the extent and location of 
a wide variety of natural phenomena hazards that have caused 
damage at most DOE sites. Some suggestions and observations to 
consider are: (1) mitigation strategies may achieve greatest 
reductions in wind damage; (2) most damage has occurred to con- 
ventional construction; (3) lightning damage review may provide 
insight for design standards change; (4) flood damage occurred 
where least expected. Through this awareness, the author hopes 
we are encouraged to provide our ideas and our professional skills 
for a Decade of Natural Hazard Reduction in the Department of 
Energy. 
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30907 (CONF-8910192-, pp. 172-178) Seismic, high wind, 
tornado, and probabilistic risk assessment of the high flux 
isotope reactor. Harris, S.P. (EQE Engineering Inc., San Fran- 
cisco, CA (USA)); Hashimoto, P.S.; Dizon, J.0.; Hashimoto, P.S. 
Lawrence Livermore National Lab., CA (United States). [1989]. 
DOE Contract AC05-840R21400. From 2. DOE natural phenom- 
ena hazards mitigation conference; Knoxville, TN (United States); 
3-5 Oct 1989. In Second DOE natural phenomena hazards mitiga- 
tion conference. 436p. Order Number DE90006928. Source: 
NTIS, PC A19/MF A01. 

Natural phenomena analyses were performed on the High Flux 
Isotope Reactor (HFIR). Deterministic and probabilistic evaluations 
were made to determine the risks resulting from earthquakes, high 
winds, and tornadoes. Analytic methods in conjunction with field 
evaluations and an earthquake experience data base evaluation 
methods were used to provide more realistic results in a shorter 
amount of time. Plant modifications completed in preparation for 
HFIR restart and potential future enhancements are discussed. 


30908 (CONF-8910192-, pp. 186-191) Application of project 
design peer review to improve quality assurance. McClure, F.E. 
(Lawrence Berkeley Lab., CA (USA)). Lawrence Livermore National 
Lab., CA (United States). [1989]. From 2. DOE natural phenomena 
hazards mitigation conference; Knoxville, TN (United States); 3-5 
Oct 1989. In Second DOE natural phenomena hazards mitigation 
conference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

DOE ORDER 5481.1B Safety Analysis and Review Systems and 
DOE ORDER 6430.1A General Design Criteria require that the de- 
sign of facilities shall incorporate the necessary Quality Assurance 
review requirements to assure that the established program quality 
assurance objectives are met in the design criteria and the con- 
struction documents. The use of Project Design Peer Review to 
satisfy these requirements is presented. The University of Califor- 
nia manages the Lawrence Berkeley Laboratory, the Lawrence 
Livermore National Laboratory, and the Los Alamos National 
Scientific Laboratory. The 1988 University Seismic Safety Policy re- 
quires the use of independent Project Design Peer Review in its 
capital improvement and seismic reconstruction program. 


30909 (CONF-8910192-, pp. 214-219) Probability-based jus- 
tification for reduction of seismic demand for short demands. 
Moghtaderi-Zadeh, M. (Impell Corp., San Ramon, CA (USA)); Es- 
fandiari, S. Lawrence Livermore National Lab., CA (United States). 
[1989]. From 2. DOE natural phenomena hazards mitigation con- 
ference; Knoxville, TN (United States); 3-5 Oct 1989. In Second 
DOE natural phenomena hazards mitigation conference. 436p. Or- 
der Number DE90006928. Source: NTIS, PC A19/MF A01. 

Currently, in seismic design of nuclear structures and facilities 
two levels of site ground motion are specified. One is termed the 
safe shutdown earthquake (SSE) and the other is termed the oper- 
ating basis earthquake (OBE). Recent probabilistic seismic hazard 
evaluations for nuclear sites have generally demonstrated that the 
seismic requirements may be too conservative. The current require- 
ments are to declare a system as operable only when it meets all 
the requirements of the original design criteria, including the seis- 
mic requirements. This means that for any given short duration a 
system must have seismic capacity comparable to what is required 
during its design life. The probability of occurrence of the design 
SSE and OBE during any given short period of time is lower com- 
pared to the probability of occurrence of the design SSE and OBE 
during the plant life. Consequently, the current practice is an ex- 
cessively conservative one. Using a probabilistic approach, revised 
ground motion levels for short durations may be obtained such that 
comparable risk is maintained. This philosophy has been applied, 
in concept, in the nuclear industry. Generally, deviations from de- 
sign basis requirements (acceptance criteria) are granted for 
shorter finite durations. Such deviations allow for less conservative 
requirements for shorter durations in order to allow the applicant 
more time to fully comply with the design basis requirements, 
meanwhile allowing the plant to be operational for the shorter dura- 
tions. This paper provides a probability-based justification for such 
deviations for short durations. A probabilistic method is developed 
to obtain revised ground motion levels for short duration. 
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30910 (CONF-8910192-, pp. 220-225) Seismic design crite- 
ria for special isotope separation plant structures. Wrona, 
M.W. (Bechtel National Inc., San Francisco, CA (USA)); Wuthrich, 
S.J.; Rose, D.L.; Starkey, J. Lawrence Livermore National Lab., CA 
(United States). [1989]. From 2. DOE natural phenomena hazards 
mitigation conference; Knoxville, TN (United States); 3-5 Oct 1989. 
In Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

This paper describes the seismic criteria for the design of the 
Special Isotope Separation (SIS) production plant. These criteria 
are derived from the applicable Department of Energy (DOE) or- 
ders, references and proposed standards. The SIS processing 
plant consistent of Load Center Building (LCB), Dye Pump Building 
(DPB), Laser Support Building (LSB) and Plutonium Processing 
Building (PPB). The facility-use category for each of the SIS build- 
ing structures is identified and the applicable seismic design criteria 
and parameters are selected. 


30911 (CONF-8910192—, pp. 226-235) Simplified seismic 
analysis applied to structures systems and components with 
limited radioactive inventories. Stevenson, J.D. (Stevenson and 
Associates, Cleveland, OH (USA)). Lawrence Livermore National 
Lab., CA (United States). [1989]. From 2. DOE natural phenomena 
hazards mitigation conference; Knoxville, TN (United States); 3-5 
Oct 1989. In Second DOE natural phenomena hazards mitigation 
conference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

This paper presents a review of the current status of simplified 
methods of seismic design and analysis applicable to nuclear facil- 
ity structures, systems and components important to public health 
and safety. In particular, the International Atomic Energy Agency, 
IAEA TEC DOC 348 procedure for structures and the Bounding 
Spectra Concept for equipment as being developed by Seismic 
Qualification Utility Group and the Electric Power Research Insti- 
tute will be discussed in some detail. 


30912 (CONF-8910192-, pp. 299-308) Natural phenomena 
analyses, Hanford Site, Washington. Tallman, A.M. (Westing- 
house Hanford Co., Richland, WA (USA)). Lawrence Livermore 
National Lab., CA (United States). [1989]. From 2. DOE natural 
phenomena hazards mitigation conference; Knoxville, TN (United 
States); 3-5 Oct 1989. In Second DOE natural phenomena hazards 
mitigation conference. 436p. Order Number DE90006928. Source: 
NTIS, PC A19/MF A01. 

Probabilistic seismic hazard studies completed for the Washing- 
ton Public Power Supply System’s Nuclear Plant 2 and for the US 
Department of Energy's N Reactor sites, both on the Hanford Site, 
suggested that the Lawrence Livermore National Laboratory seis- 
mic exposure estimates were lower than appropriate, especially for 
sites near potential seismic sources. A probabilistic seismic hazard 
assessment was completed for those areas that contain process 
and/or waste management facilities. the lower bound magnitude of 
5.0 is used in the hazard analysis and the characteristics of small- 
magnitude earthquakes relatively common to the Hanford Site are 
addressed. The recommended ground motion for high-hazard facili- 
ties is somewhat higher than the Lawrence Livermore National 
Laboratory model and the ground motion from small-magnitude 
earthquakes is addressed separately from the moderate- to large- 
magnitude earthquake ground motion. The severe wind and 
tornado hazards determined for the Hanford Siste are in agreement 
with work completed independently using 43 years of site data. 
The low-probability, high-hazard, design-basis flood at the Hanford 
Site is dominated by dam failure on the Columbia River. Further 
evaluation of the mechanisms and probabilities of such flooding is 
in progress. The Hanford Site is downwind from several active 
Cascade volcanoes. Geologic and historical data are used to esti- 
mate the ashfall hazard. 


30913 (CONF-8910192-, pp. 343-349) Advances in seismic 
criteria to quality structures, systems and components in op- 
erating reactors. Manrique, M.A. (impell Corp., San Ramon, CA 
(USA)); Bak, W.R. Lawrence Livermore National Lab., CA (United 
States). [1989]. From 2. DOE natural phenomena hazards mitiga- 
tion conference; Knoxville, TN (United States); 3-5 Oct 1989. In 
Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 





This paper describes improved seismic evaluation criteria and 
analysis methodologies used as part of the seismic reevaluation of 
San Onofre Nuclear Generating Station, Unit 1. The plant had orig- 
inally been designed for 0.25 g ground acceleration and was 
required to be upgraded to a 0.67 g ground acceleration as part of 
the plant's Long Term Service Seismic Reevaluation Program. The 
application of the criteria and methods described in this paper to 
demonstrate the seismic capability of the plant resulted in efficient 
plant modifications with considerable cost savings to the plant 
owner. The NRC accepted these criteria and methods based on fa- 
vorable results of reviews, audits and independent verification of 
the theories, bases and implementation procedures of the pro- 
posed criteria and analysis methods. 


30914 (CONF-8910192-, pp. 352-364) Overview of seismic 
probabilistic risk assessment for structural analysis in nuclear 
facilities. Reed, J.W. (Jack R. Benjamin and Associates, Inc., 
Mountain View, CA (USA)). Lawrence Livermore National Lab., CA 
(United States). [1989]. From 2. DOE natural phenomena hazards 
mitigation conference; Knoxville, TN (United States); 3-5 Oct 1989. 
In Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

Probabilistic Risk Assessment (PRA) for seismic events is 
currently being performed for nuclear and DOE facilities. The back- 
ground on seismic PRA is presented along with a basic description 
of the method. The seismic PRA technique is applicable to other 
critical facilities besides nuclear plants. The different approaches 
for obtained structure fragility curves are discussed and their appli- 
cations to structures and equipment, in general, are addressed. It 
is concluded that seismic PRA is a useful technique for conducting 
probability analysis for a wide range of classes of structures and 
equipment. 


30915 (CONF-8910192—, pp. 365-374) Probabilistic evalua- 
tion of main coolant pipe break indirectly induced by 
earthquakes Savannah River Project L and P Reactors. Short, 
S.A. (Impell Corp., Mission Viejo, CA (USA)); Wesley, D.A.; 
Awadalla, N.G.; Kennedy, R.P. Lawrence Livermore National Lab.., 
CA (United States). [1989]. From 2. DOE natural phenomena haz- 
ards mitigation conference; Knoxville, TN (United States); 3-5 Oct 
1989. In Second DOE natural phenomena hazards mitigation con- 
ference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

A probabilistic evaluation of seismically-induced indirect pipe 
break for the Savannah River Project (SRP) L- and P-Reactor 
main coolant (process water) piping has been conducted. 
Seismically-induced indirect pipe break can result primarily from: 
(1) failure of the anchorage of one or more of the components to 
which the pipe is anchored; or (2) failure of the pipe due to 
collapse of the structure. the potential for both types of seismically- 
induced indirect failures was identified during a seismic walkdown 
of the main coolant piping. This work involved: (1) identifying com- 
ponents or structures whose failure could result in pipe failure; (2) 
developing seismic capacities or fragilities of these components; 
(3) combining component fragilities to develop plant damage state 
fragilities; and (4) convolving the plant seismic fragilities with a 
probabilistic seismic hazard estimate for the site in order to obtain 
estimates of seismic risk in terms of annual probability of seismic- 
induced indirect pipe break. 


30916 (CONF-8910192-, pp. 375-380) Large break fre- 
quency for the SRS (Savannah River Site) production reactor 
process water system. Daugherty, W.L. (Westinghouse Savannah 
River Co., Aiken, SC (USA)); Awadalla, N.G.; Sindelar, R.L.; Bush, 
S.H. Lawrence Livermore National Lab., CA (United States). 
[1989]. From 2. DOE natural phenomena hazards mitigation con- 
ference; Knoxville, TN (United States); 3-5 Oct 1989. In Second 
DOE natural phenomena hazards mitigation conference. 436p. Or- 
der Number DE90006928. Source: NTIS, PC A19/MF A01. 

The objective of this paper is to present the results and conclu- 
sions of an evaluation of the large break frequency for the process 
water system (primary coolant system), including the piping, reac- 
tor tank, heat exchangers, expansion joints and other process 
water system components. This evaluation was performed to sup- 
port the ongoing PRA effort and to complement deterministic 
analyses addressing the credibility of a double-ended guillotine 
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break. This evaluation encompasses three specific areas: the fail- 
ure probability of large process water piping directly from imposed 
loads, the indirect failure probability of piping caused by the 
seismic-induced failure of surrounding structures, and the failure of 
all other process water components. The first two of these areas 
are discussed in detail in other papers. This paper primarily ad- 
dresses the failure frequency of components other than piping, and 
includes the other two areas as contributions to the overall process 
water system break frequency. 


30917 (CONF-8910192-, pp. 382-395) External event proba- 
bilistic risk assessment for the High Flux Isotope Reactor 
(HFIR). Fianagan, G.F. (Oak Ridge National Lab., TN (USA)); 
Johnson, D.H.; buttemer, D.; Perla, H.F.; Chien, S.H. Lawrence 
Livermore National Lab., CA (United States). [1989]. From 2. DOE 
natural phenomena hazards mitigation conference; Knoxville, TN 
(United States); 3-5 Oct 1989. In Second DOE natural phenomena 
hazards mitigation conference. 436p. Order Number DE90006928. 
Source: NTIS, PC A19/MF A01. 

The High Flux Isotope Reactor (HFIR) is a high performance iso- 
tope production and research reactor which has been in operation 
at Oak Ridge National Laboratory (ORNL) since 1965. In late 1986 
the reactor was shut down as a result of discovery of unexpected 
neutron embrittlement of the reactor vessel. In January of 1988 a 
level 1 Probabilistic Risk Assessment (PRA) (excluding external 
events) was published as part of the response to the many reviews 
that followed the shutdown and for use by ORNL to prioritize action 
items intended to upgrade the safety of the reactor. A conservative 
estimate of the core damage frequency initiated by internal events 
for HFIR was 3.11 x 10-*. In June 1989 a draft external events 
initiated PRA was published. The dominant contributions from 
external events came from seismic, wind, and fires. The overall ex- 
ternal event contribution to core damage frequency is about 50% 
of the internal event initiated contribution and is dominated by seis- 
mic events. 


30918 (CONF-8910192-, pp. 396-404) N reactor external 
events probabilistic risk assessment. Baxter, J.T. (Westing- 
house Hanford Co., Richland, WA (USA)). Lawrence Livermore 
National Lab., CA (United States). [1989]. From 2. DOE natural 
phenomena hazards mitigation conference; Knoxville, TN (United 
States); 3-5 Oct 1989. In Second DOE natural phenomena hazards 
mitigation conference. 436p. Order Number DE90006928. Source: 
NTIS, PC A19/MF A01. 

An external events probabilistic risk assessment of the N Reac- 
tor has been completed. The methods used are those currently 
being proposed for external events analysis in NUREG-1150. 
Results are presented for the external hazards that survived pre- 
liminary screening. They are earthquake, fire, and external flood. 
Core damage frequencies for these hazards are shown to be com- 
parable to those for commercial pressurized water reactors. 
Dominant fire sequences are described and related to 10 CFR 50, 
Appendix R design requirements. Potential remedial measures that 
reduce fire core damage risk are described including modifications 
to fire protection systems, procedure changes, and addition of new 
administrative controls. Dominant seismic sequences are de- 
scribed. The effect of non-safety support system dependencies on 
seismic risk is presented. 


30919 (CONF-8910192-, pp. 310-316) A portable backup 
power supply to assure extended decay heat removal during 
natural phenomene-induced station blackout. Proctor, L.D. (Oak 
Ridge National Lab., TN (USA)); Merryman, L.D.; Sallee, W.E. 
Lawrence Livermore National Lab., CA (United States). [1989]. 
From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 
ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 

The High Fiux Isotope Reactor (HFIR) is a light water cooled 
and moderated flux-trap type research reactor located at Oak 
Ridge National Laboratory (ORNL). Coolant circulation following 
reactor shutdown is provided by the primary coolant pumps. DC- 
powered pony motors drive these pumps at a reduced flow rate 
following shutdown of the normal ac-powered motors. Forced circu- 
lation decay heat removal is required for several hours to preclude 
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core damage following shutdown. Recent analyses identified a po- 
tential vulnerability due to a natural phenomena-induced station 
blackout. Neither the offsire power supply nor the onsite emer- 
gency diesel generators are designed to withstand the effects of 
seismic events or tornadoes. It could not be assured that the ca- 
pacity of the dedicated batteries provided as a backup power 
supply for the primary coolant pump pony motors is adequate to 
provide forced circulation cooling for the required time following 
such events. A portable backup power supply added to the plant to 
address this potential vulnerability is described. 


30920 (CONF-8910192-, pp. 405-413) Use of a phased ap- 
proach to evaluate the seismic probabilistic risk assessment 
for production reactors at the Savannah River Site. Wingo, H.E. 
(Westinghouse Savannah River Co., Aiken, SC (USA)). Lawrence 
Livermore National Lab., CA (United States). [1989]. From 2. DOE 
natural phenomena hazards mitigation conference; Knoxville, TN 
(United States); 3-5 Oct 1989. In Second DOE natural phenomena 
hazards mitigation conference. 436p. Order Number DE90006928. 
Source: NTIS, PC A19/MF A01. 

The phased approach used to evaluate seismic risks for the pro- 
duction reactors at the Savannah River Site was designed to use 
all of the classical components of a full scale probabilistic risk 
assessment, but made extensive use of existing analyses and en- 
gineering judgment as a first approach to determine the magnitude 
of the risk, and if a more detailed analysis was needed. The as- 
sessment produced a quantification of the risk, an understanding of 
reactor systems contributing to the risk, and indicated a more de- 
tailed evaluation was needed, which is underway. 


30921 (CONF-8910192-, pp. 420-426) The performance of 
the Armenia Nuclear Power Plant and power facilities in the 
1988 Armenia earthquake. Yanev, P.I. (EQE Engineering, Inc., 
San Francisco, CA (USA)). Lawrence Livermore National Lab., CA 
(United States). [1989]. From 2. DOE natural phenomena hazards 
mitigation conference; Knoxville, TN (United States); 3-5 Oct 1989. 
In Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

The speaker presents the geology, seismology, and effects of 
the Armenian earthquake which occured on December 7,1988. 
This is a highly industrialized area with numerous power plants, in- 
cluding one nuclear power plant in addition to several conventional 
plants. The response of the nuclear plant to the earthquake is de- 
scribed in detail, and the speaker concludes with an outline of 
suggestions which could help with earthquake preparedness in the 
United States, particularly in Puget Sound, Washington; along the 
New Madrid in Missouri and Tennessee;in the Charleston ,South 
Carolina area; and in the Salt Lake City region of Utah. All of these 
areas have similar earthquake potential, building types, absence of 
earthquake preparedness programs, the possibility of an earth- 
quake of comparable proportions as Armenia. 


30922 (CONF-9104135— I1.A.2.1-I1.A.2.20) Satisfying the di- 
verse development needs of an engineering organization. 
Zarkesh, L.P. (Toledo Edison Co., OH (USA)). Oak Ridge National 
Lab., TN (United States). Apr 1991. From 9. symposium on the 
training of nuclear facility personnel; Denver, CO (United States); 
14-18 Apr 1991. In Proceedings of the ninth symposium on the 
training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI; NTIS; INIS. 

The Engineering Department at Davis-Besse Nuclear Power Sta- 
tion has established an aggressive philosophy for professionally 
developing their staff. This philosophy has evolved over the last 
four years into a program with specialized administrative tools 
which not only satisfies the intent of industry training guidelines, 
but also accentuates the development of the individual. This pro- 
gram consists of three parts: (1) The Development Program - A 
program constructed to actively integrate system and applied sci- 
ence courses, management and interpersonal skill courses, design 
basis courses (e.g., pipe break analysis, support design, etc.) spe- 
cial process courses (e.g., human factors, ALARA, etc.) and 
external seminars sponsored by industry experts; (2) The Individual 
Development Plan (IDP) - A documented course of action, devel- 
oped annually, in which the employee and the line supervisor 
jointly contribute to the identification of career goals and strategic 
professional objectives; and (3) The Training Database - A PC 
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database developed to retain and manage course information (e.g., 
requests, attendance priorities, schedule, history, etc.). The paper 
describes these three facets of the training program. 


30923 (CONF-9104135— 11.A.3.1-I1.A.3.36) Position-specific 
training for technical staff personnel. Wigdahl, L.C. (Omaha 
Public Power District, NE (USA)). Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

The Fort Calhoun Station Technical Staff and Manager Training 
Program was accredited in 1987. Omaha Public Power District 
committed to provide this training to all newly assigned plant engi- 
neers, quality assurance engineers, and other technical staff 
personnel that were not supported by one of the other nine accred- 
ited programs. Two later independent plant assessments indicated 
a need for improved training. These assessments provided the im- 
petus to develop training with increase value and job relevancy. 
The one program that was originally accredited has evolved into 
nine training programs. Training programs now exist for personnel 
in the following classifications: (1) design engineers; (2) system 
engineers; (3) special services engineers; (4) nuclear safety review 
group personnel; (5) plant review committee personnel; (6) quality 
assurance personnel; (7) maintenance schedulers and planners; 
(8) technical staff personnel; (9) nuclear supervisors. This paper 
discusses these training programs and identifies positive and nega- 
tive aspects of position-specific technical staff training. 


30924 (CONF-9104135-— 11.A.4.1-11.A.4.16) Training of techni- 
cal staff and technical staff managers. Moody, G.F. (Tennesse 
Valley Authority, Decatur, AL (USA)). Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

The purpose of Technical Staff and Technical Staff Managers 
training is to provide job skills enhancement to individuals selected 
to fill key technical positions within a nuclear utility. This training is 
unique in that unlike other training programs accredited by the Na- 
tional Academy for Nuclear Training, it does not lead to specific 
task qualification. The problems encountered when determining the 
student population and curriculum are a direct result of this major 
difference. Major problems encountered are determining who 
should attend the training, what amount of training is necessary 
and sufficient, and how to obtain the best feedback in order to 
effect substantive program improvements. These topics will be ex- 
plored and possible solutions discussed. 


30925 (CONF-9104135-— 11.A.5.1-I1.A.5.13) Job and task anal- 
ysis for technical staff. Toline, B.C. (Nebraska Public Power 
District, Columbus (USA)). Oak Ridge National Lab., TN (United 
States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OSTI; 
NTIS; INIS. 

In September of 1989 Cooper Nuclear Station began a project to 
upgrade the Technical Staff Training Program. This project’s roots 
began by performing job and Task Analysis for Technical Staff. 
While the industry has long been committed to Job and Task 
Analysis to target performance based instruction for single job posi- 
tions, this approach was unique in that it was not originally 
considered appropriate for a group as diverse as Tech Staff. Much 
to his satisfaction the Job and Task Analysis Project was much 
less complicated for Technical Staff than the author had imagined. 
The benefits of performing the Job and Task Analysis for Technical 
Staff have become increasingly obvious as he pursues lesson plan 
development and course revisions. The outline for this presentation 
will be as follows: philosophy adopted; preparation of the job sur- 
vey document; performing the job analysis; performing task 
analysis for technical staff and associated pitfalls; clustering objec- 
tives for training and comparison to existing program; benefits now 
and in the future; final phase (comparison to INPO guides and 





meeting the needs of non-degreed engineering professionals); and 
conclusion. By focusing on performance based needs for engineers 
rather than traditional academics for training the author is confident 
the future Technical Staff Program will meet the challenges ahead 
and will exceed requirements for accreditation. 


30926 (CONF-9104135-— 1|.A.6.1-I1.A.6.13) System engineer 
postition specific qualification. Diedrich, E.R. (Baltimore Gas 
and Electric, MD (USA)); Ehredt, M.D. Oak Ridge National Lab., 
TN (United States). Apr 1991. From 9. symposium on the training 
of nuclear facility personnel; Denver, CO (United States); 14-18 
Apr 1991. In Proceedings of the ninth symposium on the training of 
nuclear facility personel. 623p. Order Number DE91010496. 
Source: OSTI; NTIS; INIS. 

Since the beginning of the post TM! era in commercial nuclear 
power, the adequate training and qualification of power plant per- 
sonnel has been recognized as one of the major contributors to 
overall plant safety. In response to the numerous findings which 
resulted from the TMI incident, the Industry has been driven to pro- 
duce an unimpeachable standard for the training and qualification 
of licensed nuclear operators. With the vast amount of resources 
and talent which have been brought to bear on this undertaking, 
the goal has been essentially achieved. The weighing of resources 
to this one area however, has overshadowed the equally important 
training and qualification Closely related to the whole philosophy of 
technical staff training is perhaps one of the most overlooked con- 
cepts in the operation of a nuclear facility - ownership. The idea of 
ownership of a particular system or component is often not ad- 
dressed in day to day operation because of the way in which areas 
of responsibility have been departmentalized. While every depart- 
ment at a given site shares the two common goals of any nuclear 
facility, protection of the public and power generation, areas of re- 
sponsibility typically overlap to the point where true ownership of a 
system or component may become a gray area. One method of 
addressing system ownership has been through the use of System 
Engineers. Despite some existing INPO guidance however, the 
training and qualification standards for system engineers are 
sketchy at best and vary widely throughout the industry. This paper 
intends to provide details on the standard developed by the Bailti- 
more Gas and Electric Company for the qualification of System 
Engineers at their Calvert Clifis Nuclear Power Plants. 


30927 (CONF-9104135— II.A.7.1-I1.A.7.11) MANTG technical 
staff and manager training committee. Schaffer, R.E. (Public 
Service Electric and Gas Co., Newark, NJ (USA)). Oak Ridge Na- 
tional Lab., TN (United States). Apr 1991. From 9. symposium on 
the training of nuclear facility personnel; Denver, CO (United 
States); 14-18 Apr 1991. In Proceedings of the ninth symposium 
on the training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI; NTIS; INIS. 

In January, 1989, the Mid-Atlantic Nuclear Training Group cre- 
ated a sub-committee to address training programs for Technical 
Staff and Technical Staff Managers as defined in INPO Guideline 
82-022 and Ken Strahm's letter of August 14th, 1985. It was recog- 
nized that there were many ditferent interpretations of the guideline 
due to the variety of plant organizations and titles involved in this 
program. The committee's charter is to focus on the differences 
among the various programs represented, to identify the differ- 
ences between the various implementations of the TS and M 
program, and to try to identify a common thread or basis upon 
which a model program could be built. Although the committee was 
formed as a part of the Mid-Atlantic Nuclear Training Group, atten- 
dance at the meetings has been open to anyone wishing to attend 
and has been attended by representatives of INPO and of several 
New England Training Association (NETA) utilities. This paper pro- 
vides a brief overview of the items discussed at the six meetings 
held to date, a discussion of some of the conclusions drawn from 
those meetings, and a look at how some of these ideas were in- 
corporated into the program at Public Service Electric and Gas. 


30928 (CONF-9104135— 11.B.1.1-11.B.1.5) The clients per- 
spective: Client and owner. Colomb, M.J. (Niagara Mohawk 
Power Corp., Syracuse, NY (USA)). Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
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1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

After Nine Mile Points’ Licensed Operator Requalification Pro- 
gram was declared unsatisfactory by the Nuclear Regulatory 
Commission, the importance of quality training (the clients need) 
took on new meaning. During a year of recovery, the clients needs 
were determined, and training responded. The end result was a 
strong program, with ownership in the right place. 


30929 (CONF-9104135— 11.B.2.1-1I.B.2.6) Client expectations 
and needs: Making them known. Higgins, T.K. (Commonwealth 
Edison, Chicago, IL (USA)). Oak Ridge National Lab., TN (United 
States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OSTI; 
NTIS; INIS. 

It is the author's belief that the most worthwhile involvement that 
Operating can have with Training is by supplying experienced Op- 
erating personne! to the Training Department as instructors on a 
rotational basis. This method leads to open lines of communica- 
tions between the departments and ensure the training instructors 
have a vested interest in the quality of their product. The paper de- 
scribes the program set up at the Quad Cities Nuclear Power Plant 
in which reactor operators rotate on a 2-year basis to the training 
department to act as instructors. 


30930 (CONF-9104135-— |I.B.3.1-II.B.3.7) Client Perspective. 
Cohen, M. (Cleveland Electric Illuminating Co., OH (USA)); Olek- 
siak, T.A. Oak Ridge National Lab., TN (United States). Apr 1991. 
From 9. symposium on the training of nuclear facility personnel; 
Denver, CO (United States); 14-18 Apr 1991. In Proceedings of the 
ninth symposium on the training of nuclear facility personel. 623p. 
Order Number DE91010496. Source: OSTI; NTIS; INIS. 

Training Sections can best serve the needs of their clients by en- 
couraging them to recognize that self-determination and overall 
training program ownership are the key ingredients of a successful 
program. In a support role, Training Sections should provide excel- 
lent lesson plans and instructors, good record keeping, and 
feedback vehicles. Most importantly, Training Sections should com- 
municate closely with their clients and provide maximum flexibility 
to support overall client responsibilities. 


30931 (CONF-9104135-— 11.B.4.1-11.B.4.7) Training tor contin- 
uous improvement. Hovey, R.J. (Public Serive Electic and Gas 
Co., Newark, NJ (USA)). Oak Ridge National Lab., TN (United 
States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OSTI; 
NTIS; INIS. 

This presentation addresses the need for continuous improve- 
ment in nuclear training and INPO’s new guidelines for shift 
supervisor selection, training and qualification, and professional 
development from an Operations Manager's perspective. This pro- 
gram will require more direct line management involvment with 
training than any other program. The challenge will be to imple- 
ment the new shift supervisor guidelines. 


30932 (CONF-9104135— 11.B.5.1-11.B.5.7) Forging a partner- 
ship between operations and training. Sheppard, J.J. Oak Ridge 
National Lab., TN (United States). Apr 1991. From 9. symposium 
on the training of nuclear facility personnel; Denver, CO (United 
States); 14-18 Apr 1991. In Proceedings of the ninth symposium 
on the training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI: NTIS; INIS. 

Following the accident at Three Mile Island in 1979, the world of 
training changed radically, and the field became very specialized 
and technical. In some cases, this led to a marked separation be- 
tween Operations and Training and a decrease in the effectiveness 
of the training program due to divergent objectives and needs. By 
recognizing the mutual needs between Operations and Training, 
defining each group's role and developing mutual objectives, an ef- 
fective program can be implemented and a true partnership 
formed. Following the implementation of the mutually agreed upon 
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program, an ongoing measurement of the effectiveness of the pro- 
gram can help to strengthen the partnership and to assure that 
corrective action is taken in a timely manner, when required. 


30933 (CONF-9104135— I11.A.1.1-I11.A.1.12) Specialty train- 
ing: Minimizing the impact of procedure upgrade. 
Haberstroh-Timpano, S. (Virginia Power Co., Richmond (USA)). 
Oak Ridge National Lab., TN (United States). Apr 1991. From 9. 
symposium on the training of nuclear facility personnel; Denver, 
CO (United States); 14-18 Apr 1991. In Proceedings of the ninth 
symposium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI: NTIS: INIS. 

Virginia Power (VP) is currently undertaking a major effort in the 
area of procedure upgrade. AH statior/corporate administrative and 
station technical procedures are scheduled to be upgraded over 
the next 5-7 years. Administrative procedures are being revised to 
create a generic set of station administrative procedures to be 
used at both sites and by corporate, when corporate staff performs 
station functions. AH station technical procedures are being revised 
to include the most current INPO and NRC recommendations, con- 
sistent format, a commitment flagging system, and the latest 
technical and human factors information/processes. The implica- 
tions for procedure training are tremendous. Although VP has 
always had a category for Modifications and Experiences in their 
continuing training programs, this category has been used previ- 
ously to cover those changes that occur in the plant and within 
procedures as part of normal operation. Suddenly, Training is 
faced with the possibility of providing training on all technical, as 
well as administrative, procedures. The evaluation of training needs 
and the development of the support materials emphasize the need 
for direct communications between Training and the procedure 
groups. The initial attempts at developing this relationship were 
less than effective. Over the last several months, vp has a combi- 
nation of methods which involves a hand-in-hand approach that it 
feels has become quite successful. 


30934 (CONF-9104135— I11.A.2.1-I1.A.2.11) Enhancing pro- 
fessionalism at GPU nuclear. Coe, R.P.; Landy, F.J. Oak Ridge 
National Lab., TN (United States). Apr 1991. From 9. symposium 
on the training of nuclear facility personnel; Denver, CO (United 
States); 14-18 Apr 1991. In Proceedings of the ninth symposium 
on the training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI; NTIS; INIS. 

Late in 1988, GPU Nuclear embarked on a major program aimed 
at enhancing Professionalism at its Oyster Creek and Three Mile 
Island Nuclear Generating Stations. The program was also to in- 
clude its Corporate Headquarters in Parsippany, New Jersey. The 
overall program was to take several directions which included 
on-site degree programs, a sabbatical leave-type program for per- 
sonnel to finish college degrees, advanced technical training for 
licensed staff, career progression for SROs and expanded team- 
work and leadership training for control room crews. The largest 
portion of this initiative was the development and delivery of pro- 
fessionalism training to the nearly two thousand people at both 
sites. Three primary philosophies guided the development of the 
program. Employees as Experts: First, GPU Nuclear employees 
were considered to be the most valuable source of information for 
designing a Professionalism program because it is these individu- 
als who are sensitive to the issues encountered in the workplace. 
Realism: The second philosophy guiding this effort was that the 
program must be grounded in real life challenges that employees 
face and must address. Active Learning: The third guiding philoso- 
phy was that, in order to have any real impact on the way 
employees think about professionalism, the program must utilize 
active rather than passive learning techniques. 


30935 (CONF-9104135— Ill.A.5.1-11.A.5.7) Specialty training - 
A training manager’s insight. Ceravolo, R.L. (Public Service 
Electric and Gas Co., Newark, NJ (USA)). Oak Ridge National 
Lab., TN (United States). Apr 1991. From 9. symposium on the 
training of nuclear facility personnel; Denver, CO (United States); 
14-18 Apr 1991. In Proceedings of the ninth symposium on the 
training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI; NTIS; INIS. 
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Specialty Training - that is, any identified training need that is not 
presently in one's training program or not part of the industry's ac- 
creditation process - should be integrated into the training goals of 
the utility. Because specialty training areas (e.g., NDE training, Ap- 
pendix RF training, Environmental training) can significantly impact 
station operation, they need to be given appropriate attention. Op- 
tions need to be assessed in terms of cost control, commitments, 
priorities and other aspects of Management of the 90s. Due to the 
many requirements that are being placed on the stations to oper- 
ate and on training organizations to qualify personnel, the specialty 
training programs of today could become the required training pro- 
grams of tomorrow. 


30936 (CONF-9104135-— III.A.7.1-II1.A.7.8) Strategies for de- 
veloping and implementing specialized training. Pate, M.C. Oak 
Ridge National Lab., TN (United States). Apr 1991. From 9. sym- 
posium on the training of nuclear facility personnel; Denver, CO 
(United States); 14-18 Apr 1991. In Proceedings of the ninth sym- 
posium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI; NTIS; INIS. 

Numerous strategies can be used to develop and implement 
specialized training. In order to achieve effective specialized train- 
ing, however, two items are especially critical: use of a systematic 
approach and sensitiwity towards a good needs analysis. Sensitiv- 
ity towards these items includes involving representatives of the 
target population in all phases of training, identifying student char- 
acteristics and their impact on training setting and delivery, 
preparing a scope document that addresses the terminal and 
enabling objectives of training in terms understandable to the cus- 
tomer, and emphasizing flexibility in the use of alternative training 
delivery methods and training resources. Increasing sensitivity to- 
wards these factors will increase participant satisfaction and the 
ultimate use of the training provided. 


30937 (CONF-9104135— 11.B.1.1-11I.B.26) Effective training 
based on the cause analysis of operation errors. Fujita, Eim- 
itsu; Noji, Kunio; Kobayashi, Akira. Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

The authors have investigated typical error types through our 
training experience, and analyzed the causes of them. Error types 
which are observed in simulator training are: (1) lack of knowledge 
or lack of its applying ability to actual operation; (2) defective mas- 
tery of skillbase operation; (3) rote operation or stereotyped 
manner; (4) mind-setting or lack of redundant verification; (5) lack 
of team work; (6) misjudgement for the plant overall conditions by 
operation chief, who directs a reactor operator and a turbine opera- 
tor in the training. The paper describes training methods used in 
Japan for BWR utilities to overcome these error types. 


30938 (CONF-9104135— {11.B.2.1-111.B.2.7) Analysis and 
training of cognitive skills. Mumaw, R.J. Oak Ridge National 
Lab., TN (United States). Apr 1991. From 9. symposium on the 
training of nuclear facility personnel; Denver, CO (United States); 
14-18 Apr 1991. In Proceedings of the ninth symposium on the 
training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI; NTIS; INIS. 

Cognitive skills (e.g., decision making, problem solving) are 
critical to many jobs in the nuclear power industry, and yet the stan- 
dard approach to training development does not always train these 
skills most effectively. In most cases, these skills are not described 
in sufficient detail, and training programs fail to address them ex- 
plicitly. Cognitive psychologists have developed a set of techniques, 
based on analysis of expertise, for describing cognitive skills in 
more detail. These techniques incorporate a diverse set of human 
performance measures. An example is given to illustrate a method 
for determining how experts represent problems mentally. Cogni- 
tive psychologists have also established a set of empirical findings 
concerning skill acquisition. These findings can be used to provide 
some general rules for structuring the training of cognitive skills. 





30939 (CONF-9104135— 11/.B.3.1-III.B.3.7) What's getting in 
the way of teamwork in our nuclear control rooms?. Harring- 
ton, D.K. Oak Ridge National Lab., TN (United States). Apr 1991. 
From 9. symposium on the training of nuclear facility personnel; 
Denver, CO (United States); 14-18 Apr 1991. In Proceedings of the 
ninth symposium on the training of nuclear facility personel. 623p. 
Order Number DE91010496. Source: OSTI; NTIS; INIS. 

Nuclear control room crews, like teams of any kind, develop their 
own unique personalities, or ways of getting things done. These 
personalities contain both good news and bad news when it comes 
to teamwork, and evolve from the beliefs and attitudes of the indi- 
vidual supervisors and operators. These beliefs and attitudes 
translate into behaviors that contribute to, or become barriers to, 
the teamwork so vital in today’s modem nuclear control room. The 
writer, a consultant who has worked with control room crews at 
twelve US nuclear plants over the past five years in developing 
teamwork skills, describes his experiences, observations, and suc- 
cesses with the use of videotape to help operators change or 
modify their behavior to make them more effective as members of 
a control room team. 


30940 (CONF-9104135— 1V.A.5.1-IV.A.5.3) Interfacing plant 
training with union hall traning. McMullen, L.R. (Arizona Public 
Service Co., Phoenix (USA)). Oak Ridge National Lab., TN (United 
States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OSTI; 
NTIS; INIS. 

A major expense of outage operations is the training of union 
joureyman brought in to supplement plant maintenance personnel. 
This cost can be reduced by the formation of a partnership of the 
union trainers and plant training departments. This partnership uti- 
lizes the resources of both organizations and recognizes the 
concept of, skill of the craftsman. The program adapts existing 
union training to the specific requirements of the utility thereby 
eliminating the need for extensive training of a craftsman arriving 
on site. In summary this relatively simple working arrangement can 
reduce the training related outage cost. 


30941 (CONF-9104135— 1IV.B.3.1-IV.B.3.23) Critical satety 
parameters: The logical approach to retresher training. John- 
son, A.R. (New Brunswick Power, Point Lepreau (Canada)); 
Pilkington, W.; Turner, S. Oak Ridge National Lab., TN (United 
States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OSTI; 
NTIS; INIS. 

Nuclear power plant managers must ensure that control room 
staff are able to perform effectively. This is of particular importance 
through the longer term after initial authorization. Traditionally re- 
fresher training has been based on delivery of fragmented training 
packages typically derived from the initial authorization training pro- 
grams. Various approaches have been taken to provide a more 
integrated refresher training program. However, methods such as 
job and task analysis and subject matter expert derived training 
have tended to develop without a focused clear overall training ob- 
jective. The primary objective of all control room staff training is to 
ensure a proper and safe response to all plant transients. At the 
Point Lepreau Nuclear Plant, this has defined the Critical Safety 
Parameter based refresher training program. The overall objective 
of the Critical Safety Parameter training program is to ensure that 
control room staff can monitor and control a discrete set of plant 
parameters. Maintenance of the selected parameters within defined 
boundaries assures adequate cooling of the fuel and containment 
of radioactivity. Control room staff need to be able to reliably re- 
spond correctly to plant transients under potentially high stress 
conditions,. utilizing the essential knowledge and skills to deal with 
such transients. The inference is that the knowledge and skills 
must be limited to that which can be reliably recalled. This paper 
describes how the Point Lepreau Nuclear Plant has developed a 
refresher training program on the basis of a limited number of Criti- 
cal Safety Parameters. Through this approach, it has been 
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possible to define the essential set of knowledge and skills which 
ensures a correct response to plant transients. 


30942 (CONF-9104135— IV.B.6.1-IV.B.6.6) Emergency plan 
training in real time. Burgess, B. (Indiana/Michigan Power Co., 
New York, NY (USA)). Oak Ridge National Lab., TN (United 
States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OST}; 
NTIS; INIS. 

Emergency preparedness training and exercises are conducted 
in real time at the Cook Nuclear Plant with the use of the pliant 
reference simulator, stimulated Technical Support Center and com- 
munication links to all other emergency response facilities. These 
exercises are conducted in a manner that challenges personnel 
responding to the emergency conditions and ensures proper opera- 
tion of emergency facilities. Additionally, the use of the stimulated 
TSC and simulator minimizes the impact of the exercise on plant 
operations. During each training or exercise scenario, actual emer- 
gency procedures, with the use of appropriate emergency 
equipment, are implemented in representative fashion with induced 
realistic complications consistent with the initiating events. These 
scenarios fulfill all licensee federal, state and local counterpart, and 
all media and public affairs liaison functions. These exercises are 
technically demanding and are possible due to the high fidelity 
plant reference simulator and communications links between the 
various facilities. 


30943 (CONF-9104135— IV.A.3.1-IV.A.3.8) Florida Power and 
Light company’s nuclear maintenance supervisory training. 
Magennis, J.P. Oak Ridge National Lab., TN (United States). Apr 
1991. From 9. symposium on the training of nuclear facility person- 
nel; Denver, CO (United States); 14-18 Apr 1991. In Proceedings 
of the ninth symposium on the training of nuclear facility personel. 
623p. Order Number DE91010496. Source: OSTI; NTIS; INIS. 

FPL recognizes its responsibility to ensure maintenance supervi- 
sory personnel have the knowledge and skills necessary to do their 
job in a manner that promotes safe and reliable plant operations. 
The training FPL provides for maintenance foremen/supervisors is 
based on the National Academy for Nuclear Training’s Guidelines 
for Maintenance Supervisor Selection and Development. This pa- 
per describes the Maintenance Supervisory Training provided to all 
new and incumbent supervisory personnel. It summarizes what the 
Guidelines say, what existing courses FPL had, what FPL did to fi- 
nalize the curriculum, and what FPL/plan to do. 


30944 (CONF-9104135— IV.A.4.1-IV.A.4.6) A fossil genere- 
tion past promotes a nuclear training future. Stankiewicz, J. 
(Philadelphia Electric Co., PA (USA)). Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

This brief overview of the Barbadoes Maintenance Training Cen- 
ter of Philadelphia Electric Company (PECo) portrays how a retired 
fossil generating plant has been remodeled into a nuclear mainte- 
nance training facility. It explains how existing equipment within the 
building has been adapted and integrated with upgrades to create 
a modern training facility. Examples of the types of training, com- 
ponents, and equipment available and the overall structure of the 
building are described. Barbadoes Training Center has become a 
unique training experience in the industry. 


30945 (CONF-9104135- IV.B.1.1-IV.B.1.12) Are we training 
operators upside down?. Wachtel, J.A. Oak Ridge National Lab., 
TN (United States). Apr 1991. From 9. symposium on the training 
of nuclear facility personnel; Denver, CO (United States); 14-18 
Apr 1991. In Proceedings of the ninth symposium on the training of 
nuclear facility personel. 623p. Order Number DE91010496. 
Source: OSTI; NTIS; INIS. 

This paper addresses questions of simulator fidelity and use in 
the training environment of the 1990s and beyond. It reflects the 
basic truism that fidelity is not an end in itself, but rather a means 
to the end of training effectiveness. The author expresses his belief 
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that fidelity requirements for simulators primarily used for training 
are different than those for simulators used primarily for engineering 
design, testing or research, and he questions whether the industry 
has lost sight of this distinction. Simulator specifications and use in 
the US are compared with those in other countries which have sig- 
nificant commercial nuclear power industries, and the differences in 
approach are examined. The author questions whether the require- 
ment for simulator certification in this country, based as it is in the 
licensing examination process, has led to an overdependence on 
these machines in the training arena - for which they are not nec- 
essarily the most effective tools. The paper addresses the future 
usage of simulators, as the industry begins to pay increased atten- 
tion to accident management. It takes a look at the changing role 
of the operator in the increasingly computerized control room envi- 
ronment in which conventional displays and controls are replaced 
with integrated digital systems, where operating procedures are 
computerized, and where the operator's function shifts from that of 
today’s active controller to one of systems monitor and supervisor; 
and it poses questions about the, perhaps unreasonable demands 
that may be placed on plant referenced simulators to support train- 
ing in operating environments quite different from those in common 
use today. In short, this paper asks whether the commercial nu- 
clear power industry in the US needs to reexamine the approach to 
simulation, simulator fidelity, operator training and examination as 
the concerns of the industry shift into new directions. 


30946 (CONF-9104135— 1V.B.4.1-IV.B.4.15) Interim simula- 
tor upgrades. Fraley, D.W. (Washington Public Power Supply 
System, Richland, WA (USA)). Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

The increasing requirements for simulator fidelity and sophistica- 
tion, coupled with ongoing use of the current simulator for training, 
put certification of the current Supply System simulator into ques- 
tion. During summer 1988, as part of its ongoing industry 
inspections, representatives of the Institute of Nuclear Power Oper- 
ations (INPO) indicated that the WNP-2 simulator had modeling 
and fidelity problems that reduced its training effectiveness. These 
included: several equipment differences between the plant and 
simulator equipment; some conflicting indications between simu- 
lated systems; unrealistic transient responses under many 
conditions; and significant problems with core, thermal-hydraulic, 
and feedwater/condensate models. Because of concerns about the 
simulator in its capacity as an examining tool, the Supply System 
initiated action to provide an adequate simulator capable of sup- 
porting licensing examinations that could be certified as meeting 
the NRC's requirements. Two alternative solutions were consid- 
ered: factory construction of a new simulator and upgrade the 
current simulator to a certifiable level. The paper describes the de- 
cision making factors; limited upgrades that were done until the 
new simulator was received; and implementation of the upgrades. 


30947 (CONF-9104135— IV.B.5.1-IV.B.5.14) Operator reliabil- 
ity assessment system (OPERAS). Singh, A. (Electric Power 
Research Inst., Palo Alto, CA (USA)); Spurgin, AJ.; Martin, T., 
Welsch, J.; Hallam, J.W. Oak Ridge National Lab., TN (United 
States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OSTI; 
NTIS; INIS. 

OPERAS is a personal-computer (PC) based software to collect 
and process simulator data on control-room operators responses 
during requalification training scenarios. The data collection 
scheme is based upon approach developed earlier during the EPRI 
Operator Reliability Experiments project. The software allows auto- 
mated data collection from simulator, thus minimizing simulator 
Staff time and resources to collect, maintain and process data 
which can be useful in monitoring, assessing and enhancing the 
progress of crew reliability and effectiveness. The system is de- 
signed to provide the data and output information in the form of 
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user-friendly charts, tables and figures for use by plant staff. OP- 
ERAS prototype software has been implemented at the Diablo 
Canyon (PWR) and Millstone (BWR) plants and is currently being 
used to collect operator response data. Data collected from simila- 
tor include plant-state variables such as reactor pressure and 
temperature, malfunction, times at which annunciators are acti- 
vated, operator actions and observations of crew behavior by 
training staff. The data and systematic analytical results provided 
by the OPERAS system can contribute to increase objectivity by 
the utility probabilistic risk analysis (PRA) and training staff in moni- 
toring and assessing reliability of their crews. 


30948 (CONF-9104135—  IV.B.2.1-IV.B.2.6) Upgrades and 
their training impact. Geise, W.B. Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

In January, 1990, implementation of thermal hydraulic and core 
model upgrades to the Brunswick Simulator was completed. Static 
and dynamic NRC examination preparation, Licensed Operator Re- 
qualification training and training material development had to be 
completed to support an April, 1990's NRC exam date. Dramatic 
simulator improvements resulted in expanded performance. Unfor- 
tunately, insufficient time was available to fully retrain operators 
before their examinations. Because of this and other factors, the 
examinations resulted in 14 of 20 operators failing the dynamic 
simulator examination. The following paper describes the BSEP 
simulator impact on Licensed Training in 1990. 


30949 (CONF-9104135— V.A.6.1-V.A.6.3) Steam generator 
mockup training. Boudreaux, J. Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

Standing 13 1/2 feet tall with a diameter of 19 1/2 feet, the 
steam generator is located in a separate room of our skills training 
center measuring 30 feet by 30 feet. Although constructed in two 
halves, i.e., inlet and outlet sides, provisions are incorporated to al- 
low the two pieces to be bolted together. This provides a free 
standing mockup of the complete primary head. The primary head 
mockup is well suited for testing of equipment planned for use in 
the steam generators. The similarity to the actual steam generators 
and accuracy to detail of the mockup allow it to be used for many 
purposes. The interior head contour allows checkout within frac- 
tions of an inch for clearance of sleeves and eddy current testing 
tools. The nozzles duplicate those of the plant steam generators 
and allow hydro testing of nozzle dams. The steel construction 
makes the mockup durable and duplicates actual steam generator 
stiffness. The paper describes its use for nozzle dam trainings, 
FME (foreign material exclusion) training, feasibility studies, first re- 
sponder training, and in-service inspection training. 


30950 (CONF-9104135— V.A.2.1-V.A.2.9) Innovative tech- 
niques in maintenance training. Soileau, J.B.; Blackwell, C.; 
Rackos, N.; Elmer, L.B. Oak Ridge National Lab., TN (United 
States). Apr 1991. From 9. symposium on the training of nuclear 
facility personnel; Denver, CO (United States); 14-18 Apr 1991. In 
Proceedings of the ninth symposium on the training of nuclear fa- 
cility personel. 623p. Order Number DE91010496. Source: OST]; 
NTIS; INIS. 

Performance based training has its beginning with a Job and 
Task Analysis (JTA), and culminates with the presentation of the 
developed training material. For optimum training effectiveness, a 
post training feedback mechanism is utilized to update and/or up- 
grade material content. A Job Task Analysis uses subject matter 
experts and supporting documentation to define the ‘skills and 
knowledge necessary to perform functions from total position re- 
sponsibilities to the simplest tasks, depending on desired results. 
Once skills and knowledge are defined, decisions on needed cur- 
riculum can be made including objectives, exams, and training 
settings (classroom, lab, or job site). This focused curriculum and 
the determination of bes’ training settings are innovations of the 





performanced based training system. Past training experience has 
illustrated that a baseline level of classroom training acts as a cat- 
alyst for optimum hands-on training. The trainee exits the training 
phase able to do the job proficiently. This provides the training cus- 
tomer with quality training with minimum investment. Maintenance 
Training at Comanche Peak Steam Electric Station (CPSES) inte- 
grates the knowledge and skill needs by providing the individual 
with focused classroom presentations followed by sufficient labora- 
tory time to practice actual task activities. Labs are configured to 
represent plant equipment and work environment to the maximum 
extent possible and duplicate in-plant work orders and procedures 
are used. This allows actions to be analyzed and corrective feed- 
back given as necessary. As an added benefit. any mistakes made 
during training has minimal, if any, impact on plant performance. 


30951 (CONF-9104135-— V.A.4.1-V.A.4.15) Development of 
an advanced radiation worker laboratory. Hoffman, M.A. (Toledo 
Edison Co., OH (USA)); Klett, L.D. Oak Ridge National Lab., TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

Laboratory training is a proven method of providing and evaluat- 
ing hands on skills and knowledge. In an attempt to maximize the 
effectiveness of radiation worker training of craft personnel, a 
program consisting of classroom training coupled with a novel labo- 
ratory mock-up was generated utilizing the ingenuity of technical 
skills trainers while minimizing cost. Program development and the 
results of trainee feedback are presented. 


30952 (CONF-9104135— V.B.2.1-V.B.2.14) Developing and 
implementing a training department quality control system. 
Mervine, M. (Wisconsin Electric Power Co., Milwaukee (USA)). 
Oak Ridge National Lab., TN (United States). Apr 1991. From 9. 
symposium on the training of nuclear facility personnel; Denver, 
CO (United States); 14-18 Apr 1991. In Proceedings of the ninth 
symposium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI; NTIS; INIS. 

One of the key problems facing nuclear training departments 
across the nation is keeping up with all of the requirements and 
commitments imposed externally and internally. When the Point 
Beach Training Group prepared for Accreditation Renewal, they 
found that a lot of things had slipped through the cracks and they 
had to put a lot of effort into correcting deficiencies. In order to pre- 
vent problems in the future they developed the Quality Control 
System described in this paper. 


30953 (CONF-9104135— V.B.6.1-V.B.6.10) Supervisory train- 
ing: From self awareness to leadership skills. Kelly, M. Oak 
Ridge National Lab., TN (United States). Apr 1991. From 9. sym- 
posium on the training of nuclear facility personnel; Denver, CO 
(United States); 14-18 Apr 1991. In Proceedings of the ninth sym- 
posium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OST; NTIS; INIS. 

This presentation will trace the development of the New York 
Power Authority's three-phase first line supervisory training curricu- 
lum. In twenty-two days of classroom training, this program follows 
our new supervisors though their first two years on the job. The 
objectives of this presentation are to: share the ups and downs 
experienced during the three years it took to design and fully im- 
plement the program; describe the rationale for, and content of, 
each of the program's three phases; and describe the corporate 
impact of the training, including the unexpected demand by higher 
level staff for similar comprehensive management development 
programs. Topics covered will include management support, needs 
assessment, program design and evolution, and training impact. 


30954 (CONF-9104135— V.B.1.1) Changing the culture at 
Calvert Clifts to focus on root cause analysis. Edelman, G.M. 
Oak Ridge National Lab., TN (United States). Apr 1991. From 9. 
symposium on the training of nuclear facility personnel; Denver, 
CO (United States); 14-18 Apr 1991. In Proceedings of the ninth 
symposium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OSTI; NTIS; INIS. 
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In the previous decade. the industry has made a significant in- 
vestment in technical training and procedure revisions. However. 
many in the industry remain reactive to emergent issues with a 
frustrating lack of results. This paper will share with the industry an 
ongoing program at Calvert Cliffs to develop a culture for problem 
prevention/problem solving. The approach forming the basis for this 
focus is Kepner-Tregoe’s Problem/Decision Analysis process 
Rather than individually targeted training or attitude awareness, the 
approach here was to integrate the process into work systems and 
jobs, and train to specific roles. In this manner. skills learned are 
consistently applied, clearly documentable, and positively sup- 
ported. To date, the program has resulted in millions of dollars 
saved and at least 15 days outage time prevented, and has identi- 
fied several opportunities to revise functional relationships to best 
focus on results. The clear lesson here is that change and continu- 
ous improvement can best occur when results and roles are 
defined and trained to at the organizational level in addition to the 
individual task level. 


30955 (CONF-9104135— VI.A.2.1-VI.A.2.8) Training smarter: 
Refocus through reduction. Durham, L.B. Oak Ridge National 
Lab., TN (United States). Apr 1991. From 9. symposium on the 
training of nuclear facility personnel; Denver, CO (United States); 
14-18 Apr 1991. In Proceedings of the ninth symposium on the 
training of nuclear facility personel. 623p. Order Number 
DE91010496. Source: OSTI; NTIS; INIS. 

In this era of ever increasing operations and maintenance (O 
and M) costs, the Tennessee Valley Authority (TVA) like most other 
nuclear utilities, has been faced with the problem of reducing its 
overhead costs while at the same time maintaining its commitment 
to providing effective training. Due in part to the extended shut- 
down of its operating nuclear plants (Sequoyah and Browns Ferry 
Nuclear Plants) and faced with continued delays in its construction 
programs at the Watts Bar and Bellefonte Nuclear Plants, TVA had 
relied on an expanded complement of personnel in all facets of its 
nuclear program to get back on track and operating once again. 
Nuclear Training was no exception. At one point in the recovery 
process (1988), Nuclear Training had an authorized manpower 
level of 573. Faced with spiraling O and M costs, potential loss of 
long-term customers to neighboring utilities, and enormous out- 
standing debt. TVA management responded by setting goals that 
included becoming the best electric utility in North America and the 
most productive and effective agency in the Federal government 
Operating TVA like a business became second only to safety as a 
managerial objective. Accountability for planning ahead, achieving 
goals, and operating within authorized budgets became a way of 
lie. Work forces were reduced significantly including reduction of 
Nuclear Training's complement to 203. In spite of the importance of 
training to a nuclear utility, Nuclear Training was not immune to 
such sweeping changes. Program scope was refocused on accred- 
ited and regulatory training. The purpose of this paper is to explain 
the major elements of this revitalization program. 


30956 (CONF-9104135- VI.A.3.1-V1.A.3.10) Reduction in O 
and M costs in training. Schaffer, R.E. (Public Service Electric 
and Gas Co., Newark, NJ (USA)). Oak Ridge National Lab.. TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel; Denver, CO (United States); 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI; NTIS; INIS. 

In 1988, PSE and G undertook a major effort to identify methods 
to reduce O and M costs throughout the company. The Nuclear 
Training Department participated in this project by identitying three 
management level people to act as analysts. These analysts were 
responsible for breaking all portions of jobs performed at the train- 
ing center down to their component parts, identifying tasks which 
were not essential to meeting the regulatory requirements and the 
company's business plan, and rolling these task back up into full- 
time equivalent positions. As a concurrent effort, brain-storming 
sessions were held with the staff to identify ways to reduce O and 
M costs, to separate wants from needs, and to work smarter. All 
these efforts were required to identify a stretch target of 40% sav- 
ings in the current O and M budget. In addition, ideas from other 
units in the company which affected training were transmitted to the 
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training department and were reviewed for potential savings. The 
ideas were assessed for risk. start-up cost and practicality. They 
were classified as Go, No-go or Further study and were then pre- 
sented to the company executives. The final results for the Nuclear 
Training Department showed a total savings potential of 51.4%. of 
which 12.1% were Go and another 13.6% merited further study. 


30957 (CONF-9104135- VI.A.4.1-VI.A.4.6) Supervisory se- 
lection and development yields payback. Rubino, E.A 
(Philadelphia Electric Co., PA (USA)). Oak Ridge National Lab.. TN 
(United States). Apr 1991. From 9. symposium on the training of 
nuclear facility personnel: Denver. CO (United States): 14-18 Apr 
1991. In Proceedings of the ninth symposium on the training of nu- 
clear facility personel. 623p. Order Number DE91010496. Source: 
OSTI: NTIS; INIS. 

The selection and development of first line supervisors is a criti- 
cal factor in a strategic effort to bring about organizational change, 
to improve performance and productivity and to enhance profes- 
sionalism in the work force. Candidates for first line supervisory 
positions at Philadelphia Electric Company are no longer promoted 
purely on the basis of seniority. A Supervisory Selection Assess- 
ment Center permits candidates to demonstrate leadership 
potential. Successful candidates then attend an eight week Super- 
visory Development Academy, away from the work place. On 
successful completion of the Academy. the supervisor assembles 
his or her work team and, with training and leadership, shapes a 
performance based work team ready to plan, execute and assess 
its own work. Since this radically different program was initiated in 
September, 1989, results have been highly acclaimed by manage- 
ment. Contractor support has been sharply reduced, budgets have 
been met and reduced more work has been accomplished and 
fewer overtime hours have been needed. Workers attend training 
with no loss of team productivity. Each SDA graduate and his team 
sets goals to improve quality, increase productivity, increase effi- 
ciency, maintain ALARA, improve safety and effect cultural change 
while improving job satisfaction and morale. 


30958 (CONF-9104135— V1.A.5.1-VI.A.5.3) Reduction of op- 
erating and maintenance costs through assessment of 
maintenance personnel proficiency. O’Brien, J.F. (Electric Power 
Research Inst., Palo Alto, CA (USA)); Geiwitz, J.; Spiker, V.A. Oak 
Ridge National Lab., TN (United States). Apr 1991. From 9. sym- 
posium on the training of nuclear facility personnel; Denver, CO 
(United States); 14-18 Apr 1991. In Proceedings of the ninth sym- 
posium on the training of nuclear facility personel. 623p. Order 
Number DE91010496. Source: OST]; NTIS; INIS 

Intense efforts are underway throughout the nuclear industry to 
reduce operating and maintenance (O and M) costs. This paper 
addresses two opportunities for accomplishing this objective: 
avoiding costs associated with unnecessary training and improper 
maintenance work performed by workers not qualified for the as- 
signed tasks. Cost reductions in both areas can be realized 
through a program of maintenance personnel proficiency assess- 
ment. The Electric Power Research Institute (EPR!) has developed 
a method that can be used by utilities to develop written and per- 
formance tests that assess the proficiency level of a mechanic, 
electrician or instrumentation and control technician. Scores on 
these tests can be compared with established performance stan- 
dards to determine if an incumbent technician, new hire, contract 
worker or an individual who has just completed training has ade- 
quate knowledge and skills to be assigned to pertorm specific 
tasks. If not, the testee can be assigned to training with confidence 
that the time spent there is necessary. 


30959 (CONF-911107—-4) Loss-of-coolant accident analyses 
of the Advanced Neutron Source Reactor. Chen, N.C.J. (Oak 
Ridge National Lab., TN (USA)); Yoder, G.L.; Wendel, M.W. Oak 
Ridge National Lab., TN (United States). [1991]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Winter meeting of the American Nuclear Society 
(ANS); San Francisco, CA (United States); 10-15 Nov 1991. Order 
Number DE91013691. Source: OSTI; NTIS; INIS; GPO Dep. 
Currently in the conceptual design stage, the Advanced Neutron 
Source Reactor (ANSR) will operate at a high heat flux, a high 
mass flux, an a high degree of coolant subcooling. Loss-of-coolant 
accident (LOCA) analyses using RELAP5 have been performed as 
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part of an early evaluation of ANSR safety issues. This paper dis- 
cusses the RELAP5 ANSR conceptual design system model and 
preliminary LOCA simulation results. Some previous studies were 
conducted for the preconceptual design. 12 refs., 7 figs. 


30960 (CONF-911107—30) Characterization of debris/ 
concrete interactions for advanced research reactor and com- 
mercial BWR severe accidents. Hyman. C.R.: Taleyarkhan, R.P.; 
Greene, S.R. Oak Ridge National Lab., TN (United States). [1991]. 
9p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Winter 
meeting of the American Nuclear Society (ANS); San Francisco, 
CA (United States): 10-15 Nov 1991. Order Number DE91017860. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The core concrete interaction (CCl) is an important phase of any 
severe accident where the reactor vessel has failed and core debris 
is relocated onto the containment basemat. In recent calculations 
performed at the Oak Ridge National Laboratory (ORNL), CCI has 
been studied for severe accidents occurring in a commercial Boiling 
Water Reactor (BWR) and in a high-power density Department of 
Energy (DOE) research reactor that is currently in the conceptual 
design stage. Because of differences in the debris decay heating 
level, core debris composition and inventory, and containment 
design, the characteristics of the resulting CCl and containment re- 
sponse are different for the two reactor types. Furthermore, proper 
selection of the basemat concrete type and the provision of an 
overlying water pool are found to be significant CC! mitigating fac- 
tors for the research reactor and thus constitute important design 
considerations for any future reactor type. 10 refs., 4 figs., 1 tab. 


30961 (DOE/DP—0090T) Safety Evaluation Report: Restart 
of K-Reactor, Savannah River Site: Supplement 1. USDOE As- 
sistant Secretary for Defense Programs, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Facilities. Aug 
1991. 27p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE91017590. Source: OSTI; NTIS; INIS; GPO Dep. 
in April 1991, the Department of Energy (DOE) issued DOE/DP- 
0084T, “Safety Evaluation Report Restart of K-Reactor Savannah 
River Site.” The Safety Evaluation Report (SER) documents the re- 
sults of DOE reviews and evaluations of the programmatic aspects 
of a large number of issues which need to be satisfactorily ad- 
dressed before restart. The issues were evaluated for compliance 
with the restart criteria included in the SER. The results of those 
evaluations determined that the restart criteria had been satisfied 
for some of the issues. However, for most of the issues at least 
part of the applicable restart criteria had not been found to be sat- 
isfied a the time the evaluations were prepared. For those issues, 
open or confirmatory items were identified that required resolution. 
This document supplements the April 1991 SER. The SER Supple- 
ment documents the resolution of several of the open items 
identified in the SER. Only those issues (sections) for which at least 
one open item identified in the SER has now been closed are ad- 
dressed in this Supplement. Additionally, some SER sections had 
no open items identified. Therefore, this Supplement does not in- 
clude ali sections that were addressed in the SER. If there are any 
open items remaining to be resolved for the sections included in 
this Supplement, that is so identified at the end of the section. The 
resoiution of those remaining open times, and all remaining open 
items for those SER sections not included in this first Supplement, 
will be documented in future SER Supplements. Resolution of all 
open items for an issue indicates that its associated restart criteria 
have been satisfied, and that DOE concludes that the program- 
matic aspects of the issue have been satisfactorily addressed. 


30962 (ECN-}-91-028) Safety and economics of new gener- 
ations of nuclear reactors. Lako, P. Netherlands Energy 
Research Foundation, Petten (Netherlands). May 1991. 70p. Order 
Number DE91524150. Source: OSTI; NTIS (US Sales Only). 
Within the framework of the ENGINE-program (ENergy Genera- 
tion In the Natural Environment) of the Netherlands Energy 
Research Foundation ECN, safety and economic aspects of nu- 
clear reactor generations have been reviewed. After the Chernobyl 
accident in 1986 much has been done to enhance the safety of nu- 
clear reactors. One promising development is the passively safe 
light water reactor, which can be considered as the next generation 
of light water reactors. It has a rated power of 600 MWe or less, 





and safety is primarily based on passive systems. In accident con- 
ditions there is no need for operator action to keep the core cooled 
and covered with water for at least 72 hours. Passively safe light 
water reactors need no demonstration stage and could be commer- 
cial around 1995. Two nuclear reactors of current design (first 
generation, APWR and ABWR) and three passively safe reactors 
(second generation, AP600, SBWR and SIR) are reviewed. Next to 
these second generation reactors, other reactor types come into 
consideration, which are characterised by the most consequent util- 
isation of passive safety. A core melt accident with such a reactor 
is either highly unlikely or virtually impossible. Because of their ad- 
vanced design demonstration is inevitable. Two reactor types of 
this third generation are also reviewed. Commercial introduction is 
expected after 2005. The economics of nuclear reactors are com- 
pared to those of advanced coal fired power plants for the period 
2000-2045. The Integrated Coal Gasification Combined Cycle 
(IGCC) plant is used as a reference, and economically acceptable 
nuclear investment costs are calculated, based on annualised 
costs and a 30 year economic life. These economically acceptable 
investment costs are compared to published investment costs of 
current reactors. 19 tabs., 113 refs., 9 apps. 


30963 (EUR-—12320-Vol.1) Proceedings of second interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere 
from a nuclear installation: Decision aids to offsite emergency 
management. Volume 1. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. 424p. (CONF-8905115—: 2. 
international workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
Source: OSTI; NTIS (US Sales Only). 

Since the first international workshop in 1985, the Chernobyl ac- 
cident has led to greatly increased interest in the use of computers 
as an aid to modelling the actual situation in the event of an acci- 
dent on the basis of the information then available in order to 
extrapolate in time and space, to obtain a better understanding of 
what actions might be appropriate and to investigate the potential 
influence of specific countermeasures. The proceedings provide an 
overview of the state of the art as it existed in early 1989, including 
as they do, not only contributions from Western Europe but also 
from the USA, Japan and Eastern Europe. 


30964 (EUR—12320-Vol.1, pp. 3-23) A review of emergency 
response assisting systems by the OECD-NEA-CSNI group of 
experts on the consequences of accidents. Govaerts, P. (Cen- 
tre d'Etude de |’Energie Nucleaire, MOL (BE)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
8905115—: 2. internationa! workshop on real-time computing of the 
environmental consequences of an accidental release to the at- 
mosphere from a nuclear installation, Luxembourg (Luxembourg), 
16-19 May 1989). In Proceedings of second international workshop 
on real-time computing of the environmental consequences of an 
accidental] release to the atmosphere from a nuclear installation: 
Decision aids to offsite emergency management. Volume 1. 424p. 
Order Number DE91527459. Source: OSTI; NTIS (US Sales Only). 

The group of experts on the consequences of accidents re- 
viewed, on behalf of the Committee of the Safety of Nuclear 
Installations of OECD Nuclear Energy Agency, the existing Emer- 
gency Response Assisting Systems, under coordination of the 
author. A report under preparation (approval of final draft foreseen 
for Spring ’89), discusses following items: - Emergency Response 
Assisting Systems - purpose and general structure; - Summary of 
models and associated input data; - Generic quantification of 
uncertainties; - Applicability of ERAS; - Existing Systems; - Conclu- 
sions. The paper will give a summary of the report and present 
conclusions respecting the formal status of the report at the time of 
the seminar. 


30965 (EUR-12320-Vol.1, pp. 25-36) The WMO/IAEA rapid 
data exchange system in support of the early notification con- 
vention. Asculai, E. (international Atomic Energy Agency, Vienna 
(Austria)); Mildner, S. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-8905115-: 2. interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
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nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
In Proceedings of second international workshop on real-time com- 
puting of the environmenta/ consequences of an accidental release 
to the atmosphere from a nuclear installation: Decision aids to off- 
site emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

Following the adoption, in September 1986, of the Convention 
on Early Notification of a Nuclear Accident, the IAEA and the WMO 
began work on the development of a methodology for the rapid 
dissemination of information and data following a nuclear accident. 
Expert Group meetings defined the data and information which 
needs to be disseminated, under the requirements of the Conven- 
tions. The Global Telecommunication System (GTS) of the WMO 
was identified as the suitable technical means of transmission 
since it combines immediate availability during times of emergency, 
rapidity of transmission and permanent connections to all Member 
States through their National Meteorological Centres. In order to 
utilize the GTS, special procedures and transmission formats have 
to be observed ad a specific code was jointly developed by WMO 
and IAEA to make the message Language-independent. Relevant 
instructions were issued in the WMO/IAEA Manual on the use of 
the WMO-GTS for the Early Notification Conventions. National ar- 
rangements for access by competent authorities to the information 
provided under the Early Notification Convention and for the provi- 
sion of basic radiological data are of critical importance. 
Preparations are being made to provide specialized analyses and 
predictions on the atmospheric transport of radionuclides using the 
GTS and other means. The format and number of special output 
products is being specified in accordance with the requirements of 
the Member States. Requirements for meteorological and radiologi- 
cal data need to be kept under review in the light of model 
developments. The IAEA is presently engaged in the production of 
a software package for the coding/decoding of the data transmis- 
sion. 


30966 (EUR-—12320-Vol.1, pp. 37-50) The requirements of 
health authorities responsible for the choice of countermea- 
sures. Pellerin, P. (Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France)); Moroni, J.P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (In French). (CONF-8905115—: 2. international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a nuclear 
installation, Luxembourg (Luxembourg), 16-19 May 1989). In Pro- 
ceedings of second international workshop on real-time computing 
of the environmental consequences of an accidental release to the 
atmosphere from a nuclear installation: Decision aids to offsite 
emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

Although advance estimates from models can be useful prior to 
and in the initial stages of an accident, they become superfluous 
once the results of in situ measurements are available. It should be 
noted moreover, that such measurements can be made rapidly 
over large areas using modile laboratories despatched by SCPRI in 
the event of an accident. Further, any model must meet the 
requirements of the organization responsible for studying the coun- 
termeasures to be taken following an accident; hence, it is the 
public health authorities (in France, the SCPRI) which have to de- 
cide the objectives of models. And, as a model is only as good as 
its input data, the SCPRI has standardized in France the collection 
of data (source term and meteorological data). The paper reviews 
the data necessary to a model, the way these data are acquired, 
the expected limitations of models and the application of such in- 
formation by the SCPRI in the chain of responsibility. 


30967 (EUR-12320-Vol.1, pp. 51-62) Atmospheric science 
and emergency preparedness: the DOE/OHER perspective. 
Knox, J. (Lawrence Livermore National Lab., CA (US)); Patrinos, 
A. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1990. (CONF-8905115—: 2. international workshop on 
real-time computing of the environmental consequences of an acci- 
dental release to the atmosphere from a nuclear installation, 
Luxembourg (Luxembourg), 16-19 May 1989). In Proceedings of 
second international workshop on real-time computing of the 
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environmental consequences of an accidental release to the at- 
mosphere from a nuclear installation: Decision aids to offsite 
emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

In the 1950s, Office of Health and Environmental Research 
(OHER) funded pioneering research on precipitation scavenging 
and dry deposition as processes removing radioactive particles and 
gases from the atmosphere. In the early 1970s, the Atmospheric 
Release Advisory Capability (ARAC) was conceived. This is a sys- 
tem combining knowledge of atmospheric transport and diffusion 
with hihg-speed computing and modern communications systems. 
It provides real-time advice on the movement and spread of a ra- 
dioactive or chemical release to the atmosphere. ARAC has been 
activated in a variety of threatening situations. Through the lessons 
learned from real-world accident responses, ARAC has evolved an 
extensive set of emergency response services. ARAC is now sup- 
ported by operational groups in the Departments of Defense and 
Energy. In 1989 there are 73 sites and facilities in the U.S. being 
served by the ARAC system. In the 1980s, two major programs 
were launched. The first was a tracer experiment, CAPTEX (Cross- 
Appalachian Tracer Experiment), which used perfluorocarbons and 
explored transport and diffusion over distances greater than 
1000km. The second is a continuing field and modeling activity, 
ASCOT (Atmospheric Studies in Complex Terrain), studying the 
meteorology of transport and dispersion over the rugged terrain 
that dominates the western energy-rich regions of the U.S. ASCOT 
is currently focusing its research activities on fundamental meteoro- 
logical forecasting problems that have generic value to the 
emergency preparedness planning at key DOE facilities. 


30968 (EUR-12320-Vol.1, pp. 63-85) ARAC: a computer- 
based emergency dose-assessment service. Sullivan, T.J. 
(California Univ., Livermore, CA (US). Lawrence Livermore 
National Lab.). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. (CONF-8905115-: 2. international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a nuclear 
installation, Luxembourg (Luxembourg), 16-19 May 1989). In Pro- 
ceedings of second international workshop on real-time computing 
of the environmental consequences of an accidental release to the 
atmosphere from a nuclear installation: Decision aids to offsite 
emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

Over the past 15 years, the Lawrence Livermore National Labo- 
ratory’s Atmospheric Release Advisory Capability (ARAC) has 
developed and evolved a computer-based, real-time, radiological- 
dose-assessment service for the United States Departments of 
Energy and Defense. This service is built on the integrated compo- 
nents of real-time computer-acquired meteorological data, 
extensive computer databases, numerical atmospheric-dispersion 
models, graphical displays, and operational-assessment-staff ex- 
pertise. The focus of ARAC is the off-site problem where regional 
meteorology and topography are dominant influences on transport 
and dispersion. Through application to numerous radiological acci- 
dents/releases on scales from small accidental ventings to the 
Chernobyl reactor disaster, ARAC has developed methods to 
provide emergency dose assessments from the local to the hemi- 
spheric scale. As the power of computers has evolved inversely 
with respect to cost and size, ARAC has expanded its service and 
reduced the response time from hours to minutes for an accident 
within the United States. Concurrently the quality of the assess- 
ments has improved as more advanced models have been 
developed and incorporated into the ARAC system. Over the past 
six years, the number of directly connected facilities has increased 
from 6 to 73. All major U.S. Federal agencies now have access to 
ARAC via the Department of Energy. This assures a level of con- 
sistency as well as experience. ARAC maintains its real-time skills 
by participation in approximately 150 exercises per year; ARAC 
also continuously validates its modeling systems by application to 
all available tracer experiments and data sets. 


30969 (EUR-12320-Vol.1, pp. 89-106) Numerical modeling 
in real-time assessment of dispersal of radionuclides beyond 
ten to twenty kilometres from an accidental release. ApSimon, 


232 ERA Vol. 16, No. 11 


H.M. (Imperial Coll., London (UK). Centre for Environmental Tech- 
nology); Wilson, J.J.N. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-8905115-: 2. interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
In Proceedings of second international workshop on real-time com- 
puting of the environmental consequences of an accidental release 
to the atmosphere from a nuclear installation: Decision aids to off- 
site emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OST!; NTIS (US Sales Only). 

The Chernoby! accident has demonstrated the need for capabili- 
ties to assess transport and contamination out to considerable 
distances and across national frontiers in the event of a nuclear ac- 
cident. For real-time assessment close to the source, the transport, 
dilution and deposition of material are usually based on simple 
Gaussian plume or puff techniques. At greater distances, usually 
beyond 10 or 20 km., changing meteorological conditions and 
topographical features become increasingly important and may re- 
quire rather different modelling techniques. At yet longer distances 
synoptic scale weather patterns and their evolution govern where 
material will travel, and regions where precipitation may potentially 
yield higher deposition of critical nuclides such as |-131 and Cs- 
137. This paper will consider the questions to be addressed by 
numerical models. during a nuclear emergency, and how such 
models may be incorporated in an overall assessment system for 
emergency procedures, extending to span the European Continent. 
The appropriate modelling techniques available for simulating 
transport over mesoscale distances (out to a few hundred kilome- 
tres), and for the synoptic scale (out to a few thousand kilometres) 
will be reviewed. The radiological measurements which would be of 
the greatest use for checking and revising model calculations in an 
emergency situation will also be discussed, and the importance of 
international exchange of such information emphasized. 


30970 (EUR-—12320-Vol.1, pp. 108-125) Particle models: an 
interesting approach for diffusion modeling in emergency pre- 
paredness systems. Moussafir, J. (Electricite de France (EDF), 78 
- Chatou (France)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-8905115—: 2. interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere trom a 
nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
In Proceedings of second international workshop on real-time com- 
puting of the environmental consequences of an accidental! release 
to the atmosphere from a nuclear installation: Decision aids to off- 
site emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

A particle diffusion model is a Lagrangian model in which a large 
number of computational particles (or tracers) is used to describe 
the evolution of the distribution of concentration in the atmosphere 
following the release of a pollutant. Earch particle is moved at each 
time step by a velocity which takes into account two components: 
the transport due to the average fluid velocity, based on Eulerian 
wind measurement interpolation or provided by a meteorological 
model, and a random turbulent velocity fluctuation related to the 
turbulence intensities of those eddies that are not included in the 
average field. Particle models do not need the input of stability 
classes or empirical sigma curves that are practically impossible to 
measure: they allow to use directly wind and turbulence parame- 
ters measured in the field. The primary turbulence information 
needed is the variance of wind velocity fluctuations which can be 
related to routine measurements. Compared with Eulerian models, 
particle models avoid the artificial initial diftusion of a point source 
in the input cell and the numerical difficulties linked to the transport 
terms. Each particle may be tagged, in the computer programs, 
with a series of variables that describe its characteristics allowing 
easy computation of wet and dry deposition, decay, or other 
physical processes. The decoupling between the grid on which me- 
teorology is defined, the particle dynamics computation and the 
grid on which a concentration estimate is seeked is also an impor- 
tant feature. Different grid estimations of concentrations may be 
produced with the same particle dynamics computation, which may 
be used for several spatial scales and different emission scenarios. 





The present paper discusses the possible application of this sort of 
computational tool to emergency preparedness systems. 


30971 (EUR—12320-Vol.1, pp. 127-149) A real-time PUFF- 
model for accidental releases in complex _ terrain. 
Thykier-Nielsen, S. (RISOE National Lab., Roskilde (DK)); 
Mikkelsen, T.; Larsen, S.E.; Troen, |.; Baas, A.F. de; Kamada, R.; 
Skupniewicz, C.; Schacher, G. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. (CONF-8905115-: 2. 
international workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
In Proceedings of second international workshop on real-time com- 
puting of the environmental consequences of an accidental release 
to the atmosphere from a nuclear installation: Decision aids to off- 
site emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

LINCOM-RIMPUFF, a combined flow/puff model, was developed 
at Riso National Laboratory for the Vandenberg AFB Meteorology 
and Plume Dispersion Handbook and is suitable as is for real time 
response to emergency spills and vents of gases and radionu- 
clides. LINCOM is a linear, diagnostic, spectral, potential flow 
model which extends the Jackson-Hunt theory of non-hydrostatic, 
adiabatic wind flow over hills to the mesoscale domain. It is em- 
bedded in a weighted objective analysis (WOA) of real-time 
Vandenberg tower winds and may be used in ultra-high speed 
lookup table mode. The mesoscale dispersion model RIMPUFF is a 
flexible Gaussian puff model equipped with computer-time effective 
features for terrain and stability-dependent dispersion parameteri- 
zation, plume rise formulas, inversion and ground-level reflection 
capabilities and wet/dry (source) depletion. It can treat plume bifur- 
cation in complex terrain by using a puff-splitting scheme. It allows 
the flow-model to compute the larger scale wind field, reserving 
turbulent diffusien calculations for the sub-grid scale. In diagnostic 
mode toxic exposure are well assessed via the release of a single 
initial puff. With optimization, processing time for RIMPUFF should 
be on the order of 2 CPU minutes or less on a PC-system. In 
prognostic mode with shifting winds, multiple puff releases may be- 
come necessary, thereby lengthening processing time. 


30972 (EUR-—12320-Vol.1, pp. 151-177) Validation of a La- 
grangian dispersion model and its application to monitor a 
power plant. Schorling, M. (industrieanlagen - Betriebsgeselischaft 
m.b.H., Ottobrunn (DE)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. (CONF-8905115—: 2. 
international workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
In Proceedings of second international workshop on real-time com- 
puting of the environmental consequences of an accidental release 
to the atmosphere from a nuclear installation: Decision aids to off- 
site emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OST!; NTIS (US Sales Only). 

In order to evaluate the dose loads due to accidental releases at 
the nuclear power plant Hamm-UVentrop a monitoring system has 
been developed working in real-time. Meteorological data as well 
as emission data will be averaged to 10 min mean data and for- 
warded to the authority. If the authority realizes the exceeding of a 
given threshold a computer code to determine the dose loads will 
be initiated: first, the locally varying windfield will be determined by 
means of a mass consistent windfield model. These data will be in- 
puted into a particle (Lagrangian) model to determine the ground- 
and airborne  close-to-the-ground concentration pattern for 
aerosols, iodine and noble gas. Here, precipitation is being consid- 
ered. The concentration pattern are inputed into a dose model to 
determine the whole body and thyroid loads for adults and 1 year 
old small children. The exposition paths considered are inhalation, 
ground contamination and cloud shine. The computer comes to a 
stop when the corresponding plots (windfield, windprofile, 
concentration- and dose load distribution) have been displayed on 
the terminal. It resumes the computation at the arrival of a new 
data telegramme at the computer consisting of meteorological and 
emission data for a new episode lasting 10 minutes. Here, the re- 
sults of the last computation are taken into account. The computing 
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time for the windfield, concentration and dose as well as the plot- 
ting at a main frame is less than 3 minutes. The data transfer from 
a main frame to the authority takes less than 10 minutes so that 
real time monitoring is assured. 


30973 (EUR-12320-Vol.1, pp. 179-202) Emergency proce- 
dures for nuclear installations: on the simulation and 
interpretation of offsite air sampling measurements during the 
early phase of an accidental release of radioactivity to the at- 
mosphere. Foster, P.M. (Central Electricity Research Labs., 
Leatherhead (UK)); Strachan, S.J. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-8905115—: 
2. international workshop on real-time computing of the environ- 
mental consequences of an accidental release to the atmosphere 
from a nuclear installation, Luxembourg (Luxembourg), 16-19 May 
1989). In Proceedings of second international workshop on 
real-time computing of the environmental consequences of an acci- 
dental release to the atmosphere from a nuclear installation: 
Decision aids to offsite emergency management. Volume 1. 424p. 
Order Number DE91527459. Source: OSTI; NTIS (US Sales Only). 
During the early stages of an accidental release of radioactive 
material to the atmosphere, the immediate aims of the offsite 
Emergency management scheme are twofold: firstly, to determine 
the extent of any contamination occurring close to the site (i.e. out 
to a few km) for purposes of protecting the local public; secondly, 
to provide early estimates of source term and hence permit conse- 
quences farther afield to be assessed. In practice, these objectives 
would be largely reliant upon the sampling measurements made by 
mobile offsite survey teams and the ability with which they may be 
interpreted in terms of an atmospheric dispersion model. This pa- 
per investigates the methodology and effectiveness of these tasks 
for the rapid provision of advice to decision makers. SF6 tracer ex- 
periments which simulate the offsite plume sampling procedure are 
described. These provide realistic demonstrations of data quality 
with respect to variability and sparsity, and provide practical insight 
into the cause of these effects as well as guidance to improve the 
effectiveness of the sampling strategy. A statistical scheme is de- 
scribed which may be used in conjunction with a plume dispersion 
model! to analyse such data and to provide hourly averaged esti- 
mates of source strength and plume concentration/dose. Worked 
examples using SF6 simulation data sets for a single sampling ve- 
hicle and a 2-dimensional gaussian plume model are presented 
and used to assess the accuracy and limitations of the averall ap- 
proach. Although the results are encouraging, performance is 
found to fairly sensitive to the quality and quantity of the data. 


30974 (EUR-—12320-Vol.1, pp. 203-223) The mesoscale dis- 
persion modeling system a simulation tool for development of 
an emergency response system. Uliasz, M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
8905115—: 2. international workshop on real-time computing of the 
environmental consequences of an accidental release to the at- 
mosphere from a nuciear installation, Luxembourg (Luxembourg), 
16-19 May 1989). In Proceedings of second international workshop 
on real-time computing of the environmental consequences of an 
accidental release to the atmosphere from a nuclear installation: 
Decision aids to offsite emergency management. Volume 1. 424p. 
Order Number DE91527459. Source: OSTI; NTIS (US Sales Only). 
The mesoscale dispersion modeling system is under continuous 
development. The included numerical models require further im- 
provements and evaluation against data from meteorological and 
tracer field experiments. The system can not be directly applied to 
real time predictions. However, it seems to be a useful simulation 
tool for solving several problems related to planning the monitoring 
network and development of the emergency response system for 
the nuclear power plant located in a coastal area. The modeling 
system can be also applied to another environmental problems 
connected with air pollution dispersion in complex terrain. The pre- 
sented numerical models are designed for the use on personal 
computers and are relatively fast in comparison with the similar 
mesoscale models developed on mainframe computers. 


30975 (EUR-12320-Vol.1, pp. 225-247) A simple method for 
the determination of the stability class for application in 
dispersion modeling using wind fluctuations. Erbrink, J.J. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
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1990. (CONF-8905115-: 2. international workshop on real-time 
computing of the environmental consequences of an accidental re- 
lease to the atmosphere from a nuclear installation, Luxembourg 
(Luxembourg), 16-19 May 1989). In Proceedings of second interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation: Decision aids to offsite emergency manage- 
ment. Volume 1. 424p. Order Number DE91527459. Source: 
OSTI; NTIS (US Sales Only). 

A practical and low-cost method is proposed for the determina- 
tion of the stability class for the application of dispersion curves in 
a Gaussian dispersion model. The method is based on the as- 
sumption that both horizontal and vertical turoulence in the bulk of 
the mixing layer can be estimated by measuring the intensity and 
the time scale of horizontal fluctuations of the wind direction after 
removing slow changes in the wind direction that are not a result of 
stability-dependent processees. Application of the frequently refer- 
enced formula of Taylor directly results in the calculation of values 
of oy and oz. Standard deviation of the lateral wind velocity (cv) 
and the Eulerian time scale of the faster fluctuations are calculated 
from measurements at the standard height of 10 m. oz can be 
estimated assuming homogeneous turbulence for these fast fluctu- 
ations. Given these calculated oz values and assuming the validity 
of the Pasquill dispersion curves for flat terrain it is possible to de- 
rive the stability classes for every hour. These can be used as 
input for on-line emergency modelling. The model for oy and oc; is 
evaluated with a series of Lidar measurements, that showed the 
superiority of the method over the traditional way of determination 
of the stability class (estimating cloud cover visually and using 
wind speed) combined with the Pasquill dispersion curves. The 
model is especially valuable in meteorological transition states, 
winter time and slightly clouded night conditions. There are no 
restrictions for application of the method except in light wind condi- 
tions without a clear wind direction in which oy cannot be defined. 


30976 (EUR-12320-Vol.1, pp. 251-285) Field studies for 
determining the characteristics and dynamics of local circula- 
tions. Gudiksen, P.H. (Lawrence Livermore National Lab., CA 
(US)); Clements, W.E.; Hosker, R.P.; Whiteman, C.D.; Neff, W.D.; 
Coulter, R.L. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. Contract W-7405-ENG-48. 
(CONF-8905115—: 2. international workshop on real-time comput- 
ing of the environmental consequences of an accidental release to 
the atmosphere from a nuclear installation, Luxembourg (Luxem- 
bourg), 16-19 May 1989). In Proceedings of second international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a nuclear 
installation: Decision aids to offsite emergency management. Vol- 
ume 1. 424p. Order Number DE91527459. Source: OSTI; NTIS 
(US Sales Only). 

Meteorological and tracer studies were conducted as part of the 
ASCOT program in a variety of complex terrain environments. 
These multi-laboratory experiments, which were closely integrated 
with the ASCOT model development activities, were primarily fo- 
cused on nocturnal drainage winds generated along slopes and 
within valleys and basins. This paper summarizes the salient fea- 
tures associated with these thermally-driven wind systems and 
their interactions with the ambient meteorology. Particular empha- 
sis has been placed on phenomena of importance for predicting 
pollutant dispersion; a subject of considerable interest to an emer- 
gency preparedness planner. The experiments have revealed the 
temperature, wind, and turbulence structure as well as surface en- 
ergy budgets associated with nocturnal drainage winds along 
simple and complex slopes. Depending upon the topographic con- 
straints, cold air drainages from sloped surfaces may form a pool 
of cold air within a basin or may flow more or less freely out of an 
open ended valley. Larger-scale terrain features distant from the 
study area or marine air intrusions in coastal areas may influence 
the characteristics of these flows by downstream pooling of cold air 
that restricts the outflow of the cold air drainages. Nocturnal flows 
along the axis of a narrow V-shaped valley exhibited a flow struc- 
ture that may be characterized by a Prandtl-parabolic wind field 
description that includes a low-level jet along the valley center. 
Current views are presented on the relative contributions to the 
main valley axis flows of the valley sidewall flows and those from 
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small tributaries. Tracers released directly into nocturnal drainage 
flows revealed well-defined plume structures that were greatly influ- 
enced by differential solar heating of the valley surfaces during the 
morning transition period. 


30977 (EUR-12320-Vol.1, pp. 287-305) Applications of com- 
plex terrain meteorological models to emergency response 
management. Yamada, T. (Los Alamos National Lab., NM (US)); 
Williams, M.D.; Leone, J.M. Jr.; Dickerson, M.H.; Shankar Rao, K.; 
Bader, D.C. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. (CONF-8905115-: 2. international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a nuclear 
installation, Luxembourg (Luxembourg), 16-19 May 1989). In Pro- 
ceedings of second international workshop on real-time computing 
of the environmental consequences of an accidental release to the 
atmosphere from a nuclear installation: Decision aids to offsite 
emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

The Office of Health and Environmental Research (OHER), U.S. 
Department of Energy (DOE). has supported the development of 
mesoscale transport and diffusion and meteorological models for 
several decades. The model development activities are closely tied 
to the OHER field measurement program which has generated a 
large amount of meteorological and tracer gas data that have been 
used extensively to test and improve both meteorological and dis- 
persion models. This paper briefly discusses the history of the 
mode! development activities associated with the OHER atmo- 
spheric science program. The discussion will then focus on how 
results from this program have made their way into the emergency 
response community in the past, and what activities are presently 
being pursued to improve real-time emergency response capabili- 
ties. Finally, fruitful areas of research for improving real-time 
emergency response modeling capabilities are suggested. 


30978 (EUR-12320-Vol.1, pp. 307-330) Model evaluation 
studies. Addis, R.P. (Savannah River Lab., Aiken, SC (US)); 


Bunker, S.S.; Porch, W.M.; Dobosy, R.J.; Lange, R. Commission of 


the European Communities, Luxembourg (Luxembourg). 1990. 
Contract DE-ACO9-76SR00001. (CONF-8905115-—: 2. international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a nuclear 
installation, Luxembourg (Luxembourg), 16-19 May 1989). In Pro- 
ceedings of second international workshop on real-time computing 
of the environmental consequences of an accidental release to the 
atmosphere from a nuclear installation: Decision aids to offsite 
emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

The Office of Health and Environmental Research (OHER) of the 
U.S. Department of Energy (DOE) sponsors an ongoing series of 
atmospheric field studies whose main objectives are to increase 
fundamental knowledge of atmospheric transport and dispersion. 
This knowledge is used to develop technologies and methodolo- 
gies required for both air quality assessments and real-time 
emergency response. The level of activity surrounding these field 
exercises has been sufficient and sustained over recent years to 
enable the development of measurement and modeling skills as 
well as the development of a wide variety of data bases useful for 
mode! evaluation. These field studies have ranged from point re- 
leases of tracers in relatively simple terrain, to intensive field 
studies in extremely complex terrain. Scales have ranged from the 
mesoscale to the synoptic. This paper will give an overview of sev- 
eral DOE/OHER sponsored field experiments. 


30979 (EUR-12320-Vol.1, pp. 331-350) A system for 
real-time environmental assessment using an operational me- 
teorological data base tor dispersion calculations. Appeligren, 
A. (Studsvik Nuclear, Nykoeping (SE)); Hallberg, B.; Nordlinder, S.; 
Salomonsson, S. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1990. (CONF-8905115—: 2. international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a nuclear 
installation, Luxembourg (Luxembourg), 16-19 May 1989). In Pro- 
ceedings of second international workshop on real-time computing 
of the environmental consequences of an accidental release to the 
atmosphere from a nuclear installation: Decision aids to offsite 





emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

A method for assessing the meteorological conditions on a local 
scale, about 20 km, around a specific site was developed, and 
applied to the area around the Forsmark nuclear power plant, situ- 
ated on the coast about 100 km north of Stockholm. Meteorological 
data were collected, for an one-year period, from sensors in a 
tower and from a Sodar system at Forsmark. In addition, two So- 
dar systems were placed at several locations around the power 
plant, out to a distance of approximately 20 km. By statistical com- 
piling, an operational data base was established, consisting of 
classes of wind speed, wind direction and atmospheric stability. 
The data from the remote sites were related to those from Fors- 
mark. This gave the possibility to determine the variation of the 
meteorological conditions in time and space, using data from a sin- 
gle location only. The main objective of the Forsmark project was 
to identify and indicate situations in which the conditions for disper- 
sion were difficult to model accurately when using measurements 
taken from a conventional tower, without knowledge of the influ- 
ence of local mesoscale disturbances. Such could be e.g. sea 
breeze, large horizontal or vertical wind shear, terrain-induced flow 
patterns etc. The use of an operational data base, as described 
above, in connection with real-time dispersion models, such as 
AIRPAC/EMMA, will improve the performance of such models, as 
well as consequence analyses, in case of accidental releases from 
nuclear power plants or other industrial plants. 


30980 (EUR—12320-Vol.1, pp. 351-370) Numerical methods 
operational at the French Meteorologie Nationale for nuclear 
accident situation. Marais, C. (Ministere des Transports, 75 - 
Paris (FR). Meteorologie Nationale); Musson-Genon, L. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1990. (In French). (CONF-8905115—: 2. international workshop on 
real-time computing of the environmental consequences of an acci- 
dental release to the atmosphere from a nuclear installation, 
Luxembourg (Luxembourg), 16-19 May 1989). In Proceedings of 
second international workshop on real-time computing of the 
environmental consequences of an accidental release to the at- 
mosphere from a nuclear installation: Decision aids to offsite 
emergency management. Volume 1. 424p. Order Number 
DE91527459. Source: OSTI; NTIS (US Sales Only). 

Since the Chernobyl accident, the Meteorologie Nationale has 
developed new numerical simulation methods to assist predictions 
provided as part of the meteorological support to the public authori- 
ties in the event of a nuclear accident. The present paper 
describes these new tools now operational at the Meteorologie Na- 
tionale. In the event of an accident, the first task of the forecaster 
is to anticipate the evolution of meteorological conditions at the site 
concerned. A fine scale, numerical forecasting model, PERIDOT, is 
used covering Western Europe with a resolution of 35 x 35 km. A 
comparison between PERIDOT wind forecasts and measurements 
at French NPS sites is presented which shows these forecasts to 
be of good overall quality, except for Chooz and Gravelines NPSs 
where the orographic complexity and the proximity of the sea re- 
quire statistical corrections to be introduced. In all cases PERIDOT 
forecasts are clearly superior to those based on wind persistence. 
For accidents of any significance, the transport and dispersion of 
the atmopsheric polluants need to be evaluated as a matter of ur- 
gency. Again the forecaster has a vital role to play using numerical 
forecasting resources: in particular trajectory forecasts available by 
FAX within one hour of the meteorological Service Central 
d'Exploitation being alerted, and subsequently the Eulerian trans- 
port and diffusion code MEDIA which can be interfaced with either 
PERIDOT or EMERAUDE, a model operating on global meteoro- 
logical conditions with a resolution of 150 x 150 km. This latter 
model has been tested against the Chernobyl accident with good 
results, the output is available in 4 to 5 hours after the alert and 
work is in hand to reduce the response time. Further studies are 
now in progress to provide a much finer regional resolution (5-10 
km) and improved representation of wet and dry disposition at this 
resolution within MEDIA. 


30981 (EUR—12320-Vol.1, pp. 371-402) Assessing the dis- 
persion of radioactive effluents at regional scale: the HERMES 
and MINERVE codes. Canneill, J.Y. (Electricite de France (EDF), 
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78 - Chatou (France)); Geai, P.: Perdriel, S.; Biscay, P. Commis- 
sion of the European Communities, LuxemSourg (Luxembourg). 
1990. (CONF-8905115—: 2. international workshop on real-time 
computing of the environmental consequences of an accidental re- 
lease to the atmosphere from a nuclear installation, Luxembourg 
(Luxembourg), 16-19 May 1989). In Proceedings of second interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation: Decision aids to offsite emergency manage- 
ment. Volume 1. 424p. Order Number DE91527459. Source: 
OSTI: NTIS (US Sales Only). 

In order to assess the transport-diffusion of radioactive effluents 
within the planetary boundary layer at mesoscale in the framework 
of emergency response for nuclear power plants, two kinds of 
models have been developed: HERMES and MINERVE. HERMES 
is a regional scale three-dimensional model which permits to 
realize a forecast of wind-field and turbulence field over areas ex- 
hibiting complex topography. It is based on the integration of the 
primitive equations of meteorology with the hydrostatic assumption. 
Different case studies are presented for meteorological situations 
encountered in the Loire valley and the Rhone river valley and 
evaluation of the results is presented using real data. MINERVE is 
an adjustment model which is designed to provide a 
three-dimensional wind field over complex topography from mea- 
surements with the requirement of mass-consistency. After an 
interpolation of the wind measurements in the whole domain of in- 
terest one minimizes a functional measuring the distance between 
the observed and calculated wind field by introducing a Lagrange 
multiplier. After a description of the method, various evaluations of 
the model are presented on the basis of experimental data col- 
lected on sites. At last one discusses the reliability of this 
methodology for real-time assessment of complex behaviour of at- 
mospheric flows and effluent dispersion at regional scale. For 
practical applications the HERMES code is run on a super com- 
puter localized at a central site where meteorological forecasts are 
available. The MINERVE code can be run on a local mini-computer 
and is embedded in a standardized software data basis that allows 
the analysis of measurements collected on a site. With the winds 
produced by these pronostic and diagnostic codes, trajectories and 
puff calculations can be undertaken in a post-processing mode so 
that different release scenarii can be studied easily. 


30982 (EUR-12320-Vol.1, pp. 403-423) Forecast of local 
meteorological conditions in an emergency adaptation of a 
prognostic model to Speedi. Yamazawa, H.; Chino, M. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1990. (CONF-8905115—: 2. international workshop on real-time 
computing of the environmental consequences of an accidental re- 
lease to the atmosphere from a nuclear installation, Luxembourg 
(Luxembourg), 16-19 May 1989). In Proceedings of second interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation: Decision aids to offsite emergency manage- 
ment. Volume 1. 424p. Order Number DE91527459. Source: 
OSTI; NTIS (US Sales Only). 

SPEEDI (System for Prediction of Environmental Emergency 
Dose Information) is a computer code system for the real-time as- 
sessment of an accidental release from a nuclear power plant in 
Japan. In this study to improve SPEEDI’s capability, a prognostic 
hydrodynamic model, a so-called Boussinesq hydrostatic equation 
system, has been examined for the purpose of introducing a fore- 
cast function into SPEEDI. A system which has the forecast 
capability will provide a time margin to predict dose distributions 
and to alert and initiate off-site countermeasures. It thus has a 
great advantage compared with a real-time system.. 


30983 (EUR-13215) Application of gamma-ray spec- 
troscopy to the differentiation between mobile and deposited 
fission products in pipes. Packer, T.W. (UKAEA Atomic Energy 
Authority Technology Harwell (UK)); Armitage, B.H. Commission of 
the European Communities, Luxembourg (Luxembourg). Aug 1990. 
21p. Contract No. 3561-88-12 ELISPGB. Source: OSTI; NTIS (US 
Sales Only). 

A method has been developed to differentiate between material 
flowing in pipes and deposited on the pipe walls. This has been 
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applied to a study of fission product release from irradiated fuel un- 
der severe accident conditions. A collimation arrangement has 
been examined which provides good discrimination between 
gammaz- radiation arising from flowing gases/aerosols and from sta- 
tionary deposits. A systematic examination has been made of 
gamma- radiation obtained from gases and deposits in pipes of dif- 
ferent diameter for a number of collimator configurations. A system 
of calibration has been developed based on Monte-Carlo modelling 
which has been found to be in broad agreement with measured 
values. This knowledge has been applied to the data obtained in a 
real-time measurement undertaken on the FALCON reactor safety 
facility at AEA Technology, Winfrith. 


30984 (EUR-13269) Participation in the Evaluation of the 
CATHARE system code. Barre, F. (CEA Centre d’Etudes Nucle- 
aires de Grenoble, 38 (FR)); Faydide, B. Commission of the 
European Communities, Luxembourg (Luxembourg). Dec 1990. 
94p. Contract No. 2994-86-07 ELISPF. Source: OST; NTIS (US 
Sales Only). 

This report describes a participation to the verification phase of 
CATHARE in the frame of the European Community shared cost 
action programme. Four LOB! tests were selected to be calculated 
with CATHARE by the C.E.A. The calculations of LOB! B 101 and 
LOBI B 222, allow to analyse the behaviour of CATHARE in situa- 
tions occurring during a large break loss of constant accident. The 
results of the final calculations are in reasonable agreement with 
the experiment. The 14% savall break test BR1M is correctly pre- 
dicted by CATHARE. The natural circulation test LOBI A2 77A 
shows some deficiencies of CATHARE. Sensitivity studies are nec- 
essary to solve them. 


30985 (EUR-13337) Development of techniques to dispose 
of the Windscale AGR heat exchangers. Crossley, H. (UKAEA 
Northern Research Labs. Windscale, Seascale (UK)): Wakefield, 
J.R. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. 34p. Contract No Fl1D-0026. Source: OSTI; NTIS 
(US Sales Only). 

In a gas-cooled nuclear power plant the gas side of the heat ex- 
changer tubes becomes contaminated with radioactive deposits 
carried from the reactor in the coolant stream. In order to dispose 
of the heat exchangers in the safest and most cost-effective way 
during plant decommissioning, the deposits have to be removed. In 
situ chemical decontamination is considered to be the only viable 
method. This paper describes the research and development of 
chemical decontamination methods for the Windscale AGR heat 
exchangers, and the testing of a selected method on an in situ su- 
perheater. The research involved characterization of tube corrosion 
and radioactivity deposits, laboratory testing of chemical reagents 
on actual tube samples, and the provision and operation of a plant 
to apply the selected reagent. Disposal of radioactive effluent is an 
important consideration in chemical decontamination and in the 
present case was the major factor in determining the process. 


30986 (GRS—77) Safety evaluation of the Greifswald nu- 
clear power plant, unit 1-4. A documentation of the 
investigations carried out up to now. Geselischaft fuer Reaktor- 
sicherheit mbH (GRS), Koein (Germany). Jun 1990. 368p. (In 
German). Order Number DE91531320. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The first interim report primarily deals with an evaluation of the 
pressurized components of the primary loops, especially with the 
embrittlement of the reactor pressure vessel material. In addition, 
first estimates concerning the safety design of the plants are made. 
The second interim report reflects the state of further studies 
relating to the safety design and the evaluation of operational ex- 
periences. The report includes a summarized assessment in which 
the recommendations cited in the technical chapters are evaluated 
and subdivided into three categories of backfitting measures. 


(orig.). 


30987 (IAEA-TC—744) Plant system utilization for accident 
mitigation. Working material: Report of a technical committee 
meeting held in Garching, Germany, 26-30 November 1990. In- 
ternational Atomic Energy Agency, Vienna (Austria). 1991. 380p. 
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(CONF-9011231—: Technical committee meeting on lant system uti- 
lization for accident, Garching (Germany), 26-30 Nov 1990). Order 
Number DE91645928. Source: OSTI; NTIS (US Sales Only); INIS. 

The 25 participants from 10 countries reviewed and assessed 
the current status and future trends in the use of available and/or 
additional systems to prevent and mitigate severe accidents at 
nuclear power plants and evaluated the implementation of corre- 
sponding guidelines to the operating and support staff. They 
presented 16 papers on the subject and provided comments for 
the preparation of a draft report on the use of plant systems for ac- 
cident management. A separate abstract was prepared for each of 
these papers. Refs, figs and tabs. 


30988 (IAEA-TC—744, pp. 67-109) Emergency actions (acci- 
dent management actions) in German BWR’s. Ohimeyer, H. 
(HEW, Hamburg (Germany, F.R.)). International Atomic Energy 
Agency, Vienna (Austria). 1991. (CONF-9011231—: Technical com- 
mittee meeting on lant system utilization for accident, Garching 
(Germany), 26-30 Nov 1990). In Plant system utilization for acci- 
dent mitigation. Working matenal: Report of a technical committee 
meeting held in Garching, Germany, 26-30 November 1990. 380p. 
Order Number DE91645928. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The systems in FRG BWRs can be used very flexibly. This 
advantage has been utilized for the prevention and also for the mit- 
igation of severe accidents. The paper illustrates envisaged in FRG 
emergency measures divided into the following groups: contain- 
ment venting, reactor pressure vessel injections, containment 
injections, activity filtration, power supply. 17 figs, 1 tab. 


30989 (INIS-mf—1 2867, pp. 17,11-17.13) Management of irra- 
diated components from the Pickering units 1/2 retube. Wall, 
|.E. (Ontario Hydro, Toronto, ON (Canada)); Beallor, Z.S. Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 375p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Conference summaries. Order Number DE91639257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PICKERING-2 REACTOR/ 
repair, FUEL CHANNELS; REPAIR; PRESSURE TUBES; RA- 
DIOACTIVE WASTE MANAGEMENT 


30990 (INIS-mf—12870, pp. 2.31-2.36) A probabilistic risk 
assessment of loss of tuel rod cooling in the NRU 135 mw re- 
search reactor. Winfield, D.J. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1985. 693p. (CONF- 
8506403—: 6. annual conference of the Canadian Nuclear Society 
and 25. annual conference, Ottawa (Canada), 2-5 Jun 1985). In 
Proceedings of the Canadian Nuclear Society sixth annual confer- 
ence. Order Number DE91639723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Probabilistic analysis techniques have been applied to calculate 
the risk of loss of fuel cooling leading to core melt in the NRU 135 
MW (thermal) research reactor. No credit has been taken in this 
present study for the operation of the emergency cooling system. 
Whole body gamma doses to the public from a noble gas release 
resulting from a complete core melt have also been assessed us- 
ing an appropriate dispersion model. 


30991 (INIS-mf—12884) Collection of the Institute’s papers, 
1989. Vyzkumny Ustav Palivoenergetickeho Komplexu, Prague 
(Czechoslovakia). 1990 167p. Translation available from Nuclear 
Information Center, 156 16 Prague 5-Zbrasilav, Czechoslovakia, at 
US$ 10 per typewritten page. Order Number DE91003133. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Individual papers in scope for the data base are processed sep- 
arately. 


30992 (INIS-mf-12884, pp. 137-144) Probabilistic assess- 
ment of fire hazard: a contribution of power industry to the 
development of fire protection engineering. Kandrac, J.; 
Skvarka, P. Vyzkumny Ustav Palivoenergetickeho Komplexu 
Prague (Czechoslovakia). 1990. 167p. Translation available from 
Nuclear Information Center, 156 16 Prague 5-Zbraslav, Czechosio- 
vakia, at US$ 10 per typewritten page. (In Slovak). In Collection of 





the Institute’s papers, 1989. Order Number DE91003133. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

Draft methodology was developed for assessment of fire hazard 
in nuclear power plants. Named DIMEHORP, the methodology is 
based on fire hazard analyses and on the analyses of the possible 
ways of fire propagation and of the power plant systems. The for- 
mer includes determining the spaces of the power plant in which a 
fire can arise. Fire propagation analysis deals with the probability 
that within a given section the fire will propagate and cause dam- 
age to the equipment before it is localized. The mathematical 
model used is based on probability theory in conjunction with ex- 
pert estimates. The methodology was applied to the assessment of 
the effect of fire in the cable rooms of the Dukovany nuclear power 
plant on the safety and reliability of its operation. (Z.M.). 3 tabs., 6 
refs. 


30993 (INIS-mf—12887, pp. 2-9) National fire inspection of 
cable systems of nuclear power plants. Siler, P. (Ministerstvo 
Vnitra Ceske Republiky, Prague (Czechoslovakia). Sbor Pozarni 
Ochrany). Vyskumny Ustav Energeticky, Bratislava (Czechoslo- 
vakia); Vyskumny Ustav Palivoenergetickeho Komplexu, Bratislava 
(Czechoslovakia). Dec 1990. 137p. (In Czech). (CONF-9010376—-: 
National conference on fire safety of nuclear power plants, 
Pribyslav (Czechoslovakia), 9-11 Oct 1990). In Nationa! conference 
"Fire safety of nuclear power plants”: Conference proceedings. 
Order Number DE91639164. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Cable fire protection at Czechoslovak nuclear power plants is im- 
plemented based on Czechoslovak State Standard No. 38 2156, 
"Cable vaults, troughs, bridges and spaces”, and on specific re- 
quirements of the Soviet designer which are more stringent than 
the Czechoslovak standard. Requirements demanding separate lo- 
cation of cables for the various systems are met by a system of 
troughs in the vault, which withstands fire for the required 90 min. 
Problems of evaluation of the fire resistance of building structures 
are discussed. The most important firewalls in the Dukovany nu- 
clear power plant are briefly described. (Z.M.). 4 refs. 


30994 (INIS-mf-12887, pp. 10-17) Experience with design- 
ing the fire safety of Czechoslovak nuclear power plants. 
Horovsky, K. (Energoprojekt, Prague (Czechoslovakia)). Vyskumny 
Ustav Energeticky, Bratislava (Czechoslovakia); Vyskumny Ustav 
Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). Dec 
1990. 137p. (In Czech). (CONF-9010376-: National conference on 
fire safety of nuclear power plants, Pribyslav (Czechoslovakia), 9- 
11 Oct 1990). In National conference "Fire safety of nuclear power 
plants”: Conference proceedings. Order Number DE91639164. 
Source: OSTI; NTIS (US Sales Only); INIS. 

General relationships are discussed between nuclear safety and 
fire safety, between the operation reliability of electricity generation 
and the fire safety of technological equipment. Methods and means 
of fire safety as well as principles of fire safety provisions in ob- 
jects of nuclear power plants are briefly described. It is concluded 
that shortcomings exist in the fire safety of the cable system, par- 
ticularly with respect to the operability of cable routes during fire 
and to the extinguishing of fire at cables under voltage. (Z.M.). 


30995 (INIS-mf—1 2887, pp. 25-34) Cables from haloger-free 
materials with adjusted fire-safety properties. Para, |. 
(Vyskumny Ustav Kablov a Izolantov, Bratislava (Czechoslovakia)). 
Vyskumny Ustav Energeticky, Bratislava (Czechoslovakia); 
Vyskumny Ustav Palivoenergetickeho Komplexu, Bratisiava 
(Czechoslovakia). Dec 1990. 137p. (In Slovak). (CONF-9010376—: 
National conference on fire safety of nuclear power plants, 
Pribyslav (Czechoslovakia), 9-11 Oct 1990). In Nationa! conference 
"Fire safety of nuclear power plants”: Conference proceedings. 
Order Number DE91639164. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present state of development of halogen-free power cables 
exhibiting improved fire characteristics, as is under way in Europe 
and in Czechoslovakia, is briefly dealt with, and requirements put 
on such cables are given. Methods for cable testing are mostly 
taken over from IEC international recommendations. The cables 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


which have been so far developed in Czechoslovakia include 
low-voltage and signal cables with retarded fire propagation and re- 
duced smoke evolution, whose combustion is associated with the 
release of virtually noncorrosive products. These cables comply 
with the IEC 332-3 regulation, Category A or AF. Under develop- 
ment are cables possessing these properties for nominal voltage of 
6 kV and cables that will perform during fire for 30 minutes. (Z.M.). 


30996 (INIS-mf—12887, pp. 89-96) Water-based fire extin- 
guishers at nuclear power plants. Rybar, P. (Ministerstvo Vnitra 
Ceske Republiky, Prague (Czechoslovakia). Sbor Pozarni 
Ochrany). Vyskumny Ustav Energeticky, Bratislava (Czechosio- 
vakia); Vyskumny Ustav Palivoenergetickeho Komplexu, Bratislava 
(Czechoslovakia). Dec 1990. 137p. (in Czech). (CONF-9010376-: 
National conference on fire safety of nuclear power plants, 
Pribyslav (Czechoslovakia), 9-11 Oct 1990). In National conference 
"Fire safety of nuclear power plants”: Conference proceedings. 
Order Number DE91639164. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Experience gained at Finnish nuclear power plants is used to 
demonstrate the high potential of water-based fire extinguishers, of 
both drencher and sprinkler types. Problems are discussed associ- 
ated with water supply and with the use of water fire extinguishers 
in the protection of oil-filled equipment and of the cable system at 
PWR and BWR nuclear power plants. (Z.M.). 2 tabs., 4 refs. 


30997 (INIS-mf—12887, pp. 107-110) Monitoring of fire- 
safety characteristics and their practical significance in fire 
safety of nuclear power plants. Balog, K. (Ministerstvo Vnutra 
Slovenskej Republiky, Bratislava (Czechoslovakia). Poziarnotech- 
nicky a Expertizny Ustav). Vyskumny Ustav Energeticky, Bratislava 
(Czechoslovakia); Vyskumny Ustav Palivoenergetickeho Komplexu, 
Bratislava (Czechoslovakia). Dec 1990. 137p. (in Slovak). (CONF- 
9010376—: National conference on fire safety of nuclear power 
plants, Pribysiav (Czechoslovakia), 9-11 Oct 1990). In Nationa/ 
conference "Fire safety of nuclear power plants”: Conference pro- 
ceedings. Order Number DE91639164. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The need is discussed for an expert system that would make it 
possible to predict the behavior of materials during fire at nuclear 
power plants, or the contribution of materials to the overall fire haz- 
ard. Factors that can affect fire safety, and thereby nuclear safety, 
of nuclear power plants are summarized. The addressing of these 
problems requires analysis of technological conditions that affect 
changes in the flammability of materials during the power plant op- 
eration, estimating the response of materials to emergency repairs, 
assessment of the fire hazard of technological procedures during 
the replacement of fixed materials, etc. (Z.M.). 


30998 (INIS-mf—12906) Procedure for setting up the “leak 
before break” document. Systems for the detection of leaks 
from pressurized nuclear reactor coolant circuits. Pozadvky pro 
sestaveni a obsah bezpecnostnich zprav a jejich dodatku. 
Ceskosiovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1991 23p. Translation available from Nuclear In- 
formation Center, 156 16 Prague 5-Zbrasiav, Czechosiovakia, at 
US$ 10 per typewritten page. Order Number DE91003134. Source: 
OST!; NTIS (US Sales Only); INIS. 
Individual items are processed separately for the data base. 


30999 (INIS-mf—12909, pp. 73-76) An investigation into the 
relationship between local and global power excursions in 
CANDU. Younis, M.H. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Grant, S.D.; Rouben, B. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 483p. 
(CONF-8706423—: 8. annual Canadian Nuclear Society confer- 
ence, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

If a reactor exhibits large neutronic decoupling of one core 
region from another, it may be able to sustain localized power ex- 
cursions. If such an excursion is too localized, there may be no 
in-core detector close enough to detect it promptly. To confirm that 
CANDU reactors are unlikely to support local power excursions, we 
selected a credible local reactivity-insertion mechanism in the 
CANDU 600 and calculated the resulting neutron flux transient with 
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a three-dimensional model. A coupled neutronics-thermohydraulics 
simulation of the transient was performed. The transient was subdi- 
vided into appropriate time steps, and iteration between the 
neutronics and thermohydraulics calculations was carried out at 
each step, so that the proper distribution of thermohydraulic feed- 
back reactivity was obtained. The calculation shows that, with 
credible reactivity insertions, the mneutronic characteristics of 
CANDU reactors do not allow local power excursions to occur with- 
out a comparable global power increase. The latter would not 
escape detection by the protective systems. 


31000 (INIS-mf—12909, pp. 292-297) On-site contingency 
planning at Pt. Lepreau NGS. Weeks, D.F. (New Brunswick Elec- 
tric Power Commission, Point Lepreau, NB (Canada). Point 
Lepreau Generating Station). Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian 
Nuclear Society conference, Saint John (Canada), 16-17 Jun 
1987). In Proceedings of the Canadian Nuclear Society 8. annual 
conference. Order Number DE91642399. Source: OSTI; NTIS 
(US Saies Only): INIS. 

On-site contingency plans are required as part of the licensing 
process for Canadian nuclear power plants. The objective of these 
plans is to mitigate the consequences of an emergency and to pro- 
vide assurance that all reasonable measures will be taken to 
protect health and safety and minimize property damage. This 
paper describes the on-site contingency plans that have been pre- 
pared for the Pt. Lepreau Generating Station. The interaction 
between the on-site and off-site plans is also discussed. 


31001 (INIS-mf—12909, pp. 298-302) Off-site nuclear contin- 
gencies in a multi-hazard planning context. Stith, J.O. (New 
Brunswick Emergency Measures Organization, Point Lepreau, NB 
(Canada)); Stairs, G.E. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual confer- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

New Brunswick views nuclear off-site contingency planning in the 
same context as any other hazard for which emergency measures 
are required. The stringent demands that a nuclear accident would 
impose have been accommodated by extensive reinforcement of 
facilities and operational infrastructure, development of a strong 
public information component and establishing comprehensive link- 
ages to key support agencies within governments and the nuclear 
industry. This strategy capitalizes upon the inherent strength and 
public confidence in long-standing, familiar arrangements which are 
suited to the size and structure of existing government operations. 


31002 
development: Post Chernobyl. Brown, R.A. (Ontario Hydro, 
Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 483p. (CONF-8706423-: 8. annual Canadian Nu- 
clear Society conference, Saint John (Canada), 16-17 Jun 1987). 
In Proceedings of the Canadian Nuclear Society 8. annual confer- 
ence. Order Number DE91642399. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effects of the Chernobyl accident on the Safety Research 
and Development programs for watercooled reactors are examined 
including lessons which can be learned from the Chernobyl acci- 
dent which would cause a major change in the direction of the 
watercooled reactor safety research programs. 


(INIS-mf-12909, pp. 305-306) Safety research and 


31003 (INIS-mf—12909, pp. 330-340) Hydrogen in water- 
cooled nuclear reactors. Jankowski, M.W. (international Atomic 
Energy Agency, Vienna (Austria)); Cummings, J.C.; Torgerson, 
D.F. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes a report (Jankowski, 1987) that reviews 
the knowledge of hydrogen-related phenomena considered in the 
safety assessment of a nuclear power plant having water-cooled 
nuclear reactors. This involves reviewing experimental results from 
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research programs worldwide, describing analytical methods devel- 
oped to provide tools for safety assessment, evaluating engineering 
features for controlling the hydrogen, and formulating certain con- 
clusions and recommendations. This paper does not, however, 
address any regulatory and/or licensing requirements. 52 refs. 


31004 (INIS-mf-12910, pp. 234-235) ELOCA - a model for 
CANDU fuel performance during loss-of-coolant accident con- 
ditions. Walsworth, J.A. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Sills, H.E.; Sagat, 
S.; Allan, J.D. Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 643p. (CONF-861026—: International conference on CANDU 
fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings of the inter- 
national conference on CANDU fuel. Order Number DE91642541. 
Source: OSTI; NTIS (US Sales Only); INIS. 

One of the objectives of the fuel program at Atomic Energy of 
Canada Limited (AECL) is to understand the behaviour of CANDU 
fuel during abnormal reactor operation and to incorporate under- 
standing into computer codes (1,2). One such code, called 
ELOCA, simultaneously considers the variations and interactions 
between thermal and mechanical properties of the U0. fuel and the 
Zircaloy sheath of a CANDU fuel element during an arbitrary tran- 
sient. This code was specifically designed to analyze CANDU fuel 
performance during hypothetical large break loss-of-coolant acci- 
dents where sheath temperatures may reach up to about 1500 K. 
This paper describes the process models within ELOCA, highlights 
the improvements made to the previously published version (3), 
and illustrates the capability of ELOCA to successfully model tran- 
sient fuel behaviour. 


31005 (INIS-mf—12910, pp. 236-252) Behaviour of CANDU 
fuel during LOCA: ELOCA-A predictions. Kohn, E. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Nath, V.I.; Richinson, P.J.; Tayal, M. Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 643p. (CONF-861026-: In- 
ternationa! conference on CANDU fuel, Ontario (Canada), 6-8 Oct 
1986). In Proceedings of the international conference on CANDU 
fuel. Order Number DE91642541. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A large break loss-of-coolant accident (LOCA) in a CANDU nu- 
clear reactor would result in a rapid increase of fuel and sheath 
temperatures. The temperature increase would, in turn, increase 
the gas pressure within the fuel and reduce the strength of the 
sheath material. Outside the fuel the loss of coolant from the pri- 
mary heat transport system decreases pressure. The resulting 
pressure difference would cause deformation of the hot fuel 
sheath. Under certain circumstances, the deformation could be se- 
vere enough to fail the sheath thus releasing the fission products 
to the primary heat transport system. The computer code ELOCA- 
A is used to model the transient fuel behaviour following such an 
accident. ELOCA-A is a modified version of ELOCA.Mk 2 enabling 
us to consider the effects of axial variations in the microstructure of 
the sheath material caused by brazing of appendages to the 
sheath. The ELOCA-A code also features modelling of axial varia- 
tions in neutron flux, pellet heat generation rate and heat transfer 
to the cooijant. It predicts fuel pellet and sheath temperatures, 
sheath oxidation, sheath strain and probability of beryllium assisted 
cracking. A loss-of-coolant accident (LOCA) experiment was jointly 
sponsored by AECL and Ontario Hydro in the Power Burst Facility 
(PBF) at Idaho National Engineering Laboratories (INEL). This test 
was undertaken to provide an all-effects verification of the under- 
standing of CANDU fuel behaviour during LOCA’s. An extensive 
out-pile experimental program had provided single effects data 
which had been used for modelling such excursions. Integrated 
out-pile tests have confirmed our understanding of and accurate 
modelling of fuel under LOCA conditions. The integrated test in 
PBF provided the final proof that our understanding was complete 
and provided an experimental database for verification of transient 
fuel codes (4). The experiment was performed with modified 
CANDU fuel elements. (Abstract Truncated) 


31006 (INIS-mf-12910, pp. 253-268) Calculations of axial 
variations in sheath strains, during a hypothetical LOCA. 
Tayal, M. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Kohn, E.; Nath, V.I. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1986. 643p. (CONF-861026-: 





International conference on CANDU fuel, Ontario (Canada), 6-8 
Oct 1986). In Proceedings of the international conference on 
CANDU fuel. Order Number DE91642541. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The thermal and mechanical responses of a fuel element were 
calculated for a hypothetical loss-of-coolant-accident (LOCA) in a 
CANDU-600 nuclear reactor. In this paper, we present calculations 
for strains in fuel sheaths, during an 80% break in the outlet 
header. Offsite power is assumed unavailable following the LOCA 
and reactor trip. The objective of this study is to assess the coola- 
bility of the fuel for this event. The study focused on conditions 
when large axial variations are expected in sheath strains. The 
stress/strain codes ELESTRES and ELOCA-A were used. Use of 
ELOCA-A permitted modelling of axial variations along element 
length, due to effects like end-flux-peaking, and variations in the 
microstructure of Zircaloy due to brazing and welding. The results 
show that end-flux-peaking increases hoop strains near endcaps. 
For the above conditions, the maximum plastic hoop strain is 2.5%. 
The peak temperature in the sheath is 1050 degrees Celsius. Oxi- 
dation of the sheath is negligible, as are athermal strain and the 
probability of sheath failure due to beryllium-assisted cracking. 
These results demonstrate that the fuel is coolable, with no large 
change in flow area of the coolant. The risk of embrittlement is 
also low. 


31007 (INIS-mf-—12910, pp. 269-271) CANDU fuel behaviour 
during LOCA transients. Fehenbach, P.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Walsworth, J.A.; Hastings, I.J.; Hunt, C.E.L.; Lipsett, J.J.; 
Delaney, R.D.; Kohn, E.; Lau, J.H. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 643p. (CONF-861026-: international 
conference on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In 
Proceedings of the international conference on CANDU fuel. Order 
Number DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

A number of single element LOCA tests have been performed to 
determine the performance of CANDU fuel during LOCA condi- 
tions, and to provide a data base against which transient fuel 
performance codes can be assessed. The results from seven fuel 
elements are summarized here. Six of these were irradiated to pro- 
vide thermal-mechanical response data, and one to measure 
transient fission gas release during a LOCA. 


31008 (INIS-mf-12910, pp. 460-469) Determination of 
release rate from measured activity of depositing fission prod- 
ucts. Lewis, B.J. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Duncan, D.B. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1986. 643p. (CONF-861026—: 
International conference on CANDU fuel, Ontario (Canada), 6-8 
Oct 1986). In Proceedings of the international conference on 
CANDU fuel. Order Number DE91642541. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An analytical model is developed to describe the transport of the 
radioactive fission products following their release into a gas 
stream. The model considers both deposition along conduit 
surfaces and desorption from the walls into the carrier gas. An ex- 
pression is derived to calculate the rate of release from the activity 
measured at a downstream location, for both an open circuit and a 
recirculating loop. 


31009 (INIS-mf-12950, pp. 225-241) Reactivity accident 
analysis in MTR cores. Waidman, R.M. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina)); Vertullo, A.C. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1987. 
501p. (CONF-8709189-: International meeting on Reduced Enrich- 
ment for Research and Test Reactors (RERTR), Buenos Aires 
(Argentina), 28 Sep - 1 oct 1987). In Proceedings of the 10. Inter- 
national meeting on reduced enrichment research and test reactor 
[held in Buenos Aires, Argentina], September 28 - October 1, 
1987. Order Number DE91003139. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of the present work is the analysis of reactivity 
transients in MTR cores with LEU and HEU fuels. The analysis in- 
cludes the following aspects: the phenomenology of the principal 
events of the accident that takes place, when a reactivity of more 
than 1$ is inserted in a critical core in less than 1 second. The de- 
scription of the accident that happened in the RA-2 critical facility 
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in September 1983. The evaluation of the accident from different 
points of view: (a) Theoretical and qualitative analysis; (b) Paret 
Code calculations; (c) Comparison with Spert | and Cabri experi- 
ments and with post-accident inspections. Differences between 
LEU and HEU RA-2 cores. (Author). 


31010 (INIS-SU-261, pp. 42-43) Methodological aspects of 
determining '*"! burden in human thyroid using standard dosi- 
metric devices. Ispenkov, E.A. (institut Biofiziki, Moscow (USSR)); 
Stepanenko, V.F.; Pitkevich, V.A. Ministerstvo Zdravookhraneniya 
SSSR, Moscow (USSR): Institut Biofiziki, Moscow (USSR). 1989. 
81p. (In Russian). (CONF-8909436—: All-union conference on ac- 
tual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actua/ problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR reactor accidents; HU- 
MAN POPULATIONS/personnel monitoring; IODINE 131/thyroid; 
ADULTS; CALIBRATION; DOSE RATES; DOSEMETERS; THY- 
ROID; OPTIMIZATION; PATIENTS; PHANTOMS; RADIOACTIVITY; 
RADIOMETERS 


31011 (INIS-SU-261, pp. 15-16) Milk is the main factor for 
population internal irradiation. Shutov, V.N.; Travnikova, |.G.; 
Parkhomenko, V.|. Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); institut Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). 
(CONF-8909436-: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 
Sep 1989). In Actual problems of dosimetry in internal irradiation: 
Summaries of reports. Order Number DE91003122. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 137/milk; CHERNOBYLSK-4 REACTOR/ 
surface contamination; HUMAN POPULATIONS /internal irradiation; 
MILK; EQUATIONS; FOOD CHAINS: GRAMINEAE; RADIATION 
DOSES; RADIATION PROTECTION; RADIOACTIVITY; RADIONU- 
CLIDE MIGRATION; REACTOR ACCIDENTS; SOILS; TIME 
DEPENDENCE 


31012 (INIS-SU-261, pp. 23-25) Formalized maps-self- 
interview for rehabilitation of internal and external doses and 
software. Chumak, V.V.; Likhtarev, |.A.; Repin, V.S.; Gul’ko, G.M.; 
Berkovskij, V.B. Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (In Russian). 
(CONF-8909436—: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 
Sep 1989). In Actua/ problems of dosimetry in internal irradiation: 
Summaries of reports. Order Number DE91003122. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; HU- 
MAN POPULATIONS/radiation doses; COMPUTER CODES; 
CRITICAL ORGANS; DATA ACQUISITION; DATA PROCESSING; 
EVACUATION; EXTERNAL IRRADIATION; INTERNAL IRRADIA- 
TION; PERSONNEL DOSIMETRY; THYROID 


31013 (INIS-SU-261, pp. 25) Distribution of chlidren thy- 
roid doses over settlements in Gomel province contaminated 
due to Chernobyl accident. Gavrilin, Yu.l.; Khrushch, V.T.; 
Shinkarev, S.M. Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). 
(CONF-8909436-: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 
Sep 1989). In Actua! problems of dosimetry in intemal irradiation: 
Summaries of reports. Order Number DE91003122. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; 
CHILDREN/radiation doses; BYELORUSSIAN SSR; CHILDREN; 
CONTAMINATION; DOSE RATES; PERSONNEL DOSIMETRY; 
SPATIAL DISTRIBUTION; THYROID 


31014 (INIS-SU-261, pp. 26-27) Assessment of iodine-131 
radiation doses in new-born children who were ingesting ra- 
dionuclide with mother milk or uterinelly exposed. 
Zvonova, |.A. (Nauchno-lssledovatel’skij Inst. Radiatsionnoj 
Gigieny, Leningrad (USSR)). Ministerstvo Zdravookhraneniya 
SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 
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8ip. (In Russian). (CONF-8909436-: All-union conference on ac- 
tual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actua! problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. 1 tab. CHERNOBYLSK-4 REACTOR‘reactor 
accidents; IODINE 131/thyroid; AGE DEPENDENCE; CONTAMI- 
NATION; FETUSES; INFANTS; INGESTION; THYROID; MILK; 
PERSONNEL DOSIMETRY; PRENATAL IRRADIATION; RADIA- 
TION DOSES: WOMEN 


31015 (INIS-SU-261, pp. 28-29) Calculation technique for 
assessment of population dose equivalent due to cesium ra- 
dioisotopes following Chernobyl accident. Barkhudarov, R.M.; 
Lebedev, A.N.; Savkin, M.N.; Gusev, |.A. Ministerstvo Zdravookhra- 
neniya SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 
1989. 81p. (In Russian). (CONF-8909436—: All-union conference 
on actual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actua/ problems of 
dosimetry in internal irradiation; Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR‘contamination; 
HUMAN POPULATIONS/dose equivalents; BUILDUP; BYELORUS- 
SIAN SSR; CESIUM 134; CESIUM 137; CONTAMINATION; DIET; 
FOOD; INGESTION; INTERNAL IRRADIATION; MATHEMATICAL 
MODELS; REACTOR ACCIDENTS 


31016 (INIS-SU-261, pp. 30-31) Automatic system for dosi- 
metric state provision of all-union distributed register of 
persons exposed to radiation as a result of Chernobyl acci- 
dent. Stepanenko, V.F. (and others); Pitkevich, V.A.; Ivanov, V.K. 
Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); Institut 
Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). (CONF- 
8909436-: All-union conference on actual problems of dosimetry in 
internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
In Actual problems of dosimetry in internal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; 
DOSIMETRY /information systems; AGE DEPENDENCE; AUTOMA- 
TION; BODY BURDEN; COMPUTER CODES; CONTAMINATION; 
DOSIMETRY; ENVIRONMENT; EXTERNAL IRRADIATION; HU- 
MAN POPULATIONS; INTERNAL IRRADIATION; PREGNANCY; 
RADIATION DOSES; RADIOISOTOPES; SEX DEPENDENCE; 
THYROID 


31017 


(INIS-SU-—261, pp. 39) Methodological principles of 
retrospective evaluation of individual thyroid dose values for 
inhabitants of Byelorussia exposed to radiation as a result of 
Chernobyl accident. Gavrilin, Yu.!.; Gordeev, K.|.; Margulis, U.Ya.; 
Khrushch, V.T.; Shinkarev, S.M. Ministerstvo Zdravookhraneniya 
SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 
8ip. (in Russian). (CONF-8909436—: All-union conference on ac- 


tual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actua/ problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/contamination; HU- 
MAN POPULATIONS/radiation doses; BYELORUSSIAN SSR; 
CONTAMINATION; CORRECTIONS; DOSE RATES; DOSE- 
RESPONSE RELATIONSHIPS; ENVIRONMENT; FALLOUT; 
INFORMATION; INTAKE; IODINE 131; REACTOR ACCIDENTS; 
THYROID; VERIFICATION 


31018 (INIS-SU-261, pp. 40-41) Clinical-epidemiological in- 
vestigations on detectability of diseases in resident population 
of regions with elevated background radiation. Denisevich, N.K.; 
Morotskaya, O.I.; Krushevskaya, |.|. Ministerstvo Zdravookhra- 
neniya SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 
1989. 81p. (In Russian). (CONF-8909436-: All-union conference 
on actual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actual problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BYELORUSSIAN SSRvcontrolled areas; 
CHERNOBYLSK-4 REACTOR*‘transfrontier contamination; HUMAN 


240 ERA Vol. 16, No. 11 


POPULATIONS/epidemiology: AGE DEPENDENCE; AGRICUL- 
TURE; BACKGROUND RADIATION; BIOLOGICAL RADIATION 
EFFECTS: DISEASES; EPIDEMIOLOGY; MEDICAL EXAMINA- 
TIONS: MEN; OCCUPATIONAL SAFETY; PATHOLOGICAL 
CHANGES; REACTOR ACCIDENTS 


31019 (INP—1450/B) Radioactive contamination of the 
forests in Southern Poland in the year 1987. Jasinska, M. (insti- 
tute of Nuclear Physics, Cracow (Poland)); Mietelski, J.W.; 
Greszta, J.; Barszez, J.; Niemtur, S. Institute of Nuclear Physics, 
Cracow (Poland). 1989. 20p. (In Polish). Order Number 
DE92601212. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental data of caesium and ruthenium radioactivity in cho- 
sen parts of forests ecosystems in Southern Poland are presented. 
Samples were taken from 19 experimental areas placed in the 
standard net of Academy of Agriculture areas in the summer of 
1987. Samples of plants and of two upper layers of forest soil were 
analysed. Measurements were performed with a low-background 
gamma-rays spectrometer with the Ge(Li) detector. Caesium and 
137 activity (decay corrected for 1 August 1987) in litter reaches 2.5 
kBq per kg of dry mass. The correlation factors between contami- 
nation levels in various kinds of samples were calculated. Caesium 
137 contamination level before Chernobyl! accident in moulder layer 
of soils was estimated. 15 refs., 3 figs., 6 tabs. (author). 


31020 (JAERI-M—91-015, pp. 101-121) Characteristic fea- 
tures of passive safety reactor and the development of safety 
analysis codes. Nagasaka, Hideo (Toshiba Corp., Kawasaki, 
Kanagawa (Japan)); Abe, Nobuaki; Arai, Kenji; Hamazaki, Ry- 
ouichi; Oikawa, Hirohide; Otonari, Jun-ichiro. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Feb 1991. (In Japanese). (CONF- 
9010368—-: 6. seminar on software development in nuclear energy 
research, Tokai (Japan), 31 Oct - 1 nov 1990). In Proceedings of 
the sixth seminar on software development in nuclear energy re- 
search. 194p. Order Number DE91780381. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Simplified BWRs are characterized by the adoption of a passive 
ECCS and a passive containment cooling system (PCCS). While a 
passive ECCS serves a short-term core cooling function, PCCS re- 
moves long-term decay heat. The current safety analysis codes, 
which were originally developed for the safety design of an active 
coaling system of decay heat, can not analyze the safety 
performance of a passive plant. This paper summarizes the char- 
acteristic features of a passive plant from a_ thermal-hydraulic 
viewpoint and the development of safety analysis codes. The out- 
line of the safety analysis codes for a passive plant developed by 
Toshiba Corporation and the analysis results are described. Espe- 
cially as tor the PCCS, several types of PCCS differing in cooling 
location and method are compared. As a result of this analysis, it 
turned out that the isolation condenser was the most effective 
PCCS and was adopted in the SBWR PCCS. (author). 


31021 (Jue+-2437) Thermo-fluid dynamics, corrosion and 
reactivity eftects in case of water- and air-ingress accidents in 
high temperature reactors. Sokcic-Kostic, M. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Sicherheitsforschung und 
Reaktortechnik; Technische Hochschule Aachen (Germany). Feb 
1991. 135p. (In German). Order Number DE91531654. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A numerical model for the description of water and air ingress 
accidents in the primary loop of the High Temperature Reactors is 
presented. The code TINTE is further improved and can be used 
for such an accident analysis. The thermo-fluid dynamics by differ- 
ent heat transport characteristics and the chemical processes 
between water, air and graphite on the basis of new experimental 
results are taken into consideration. The influence of the composi- 
tion of cooling gas and graphite corrosion on the nuclear 
characteristics is also included. The developed computer code 
TINTE-C is tested on a fictitious example of a water ingress acci- 
dent at the AVR reactor. (orig./HP). 


31022 (Jue+2458) Comparison of US/FRG accident condi- 
tion models tor HTGR fuel failure and radionuclide release. 
Verfondern, K. (Forschungszentrum Juelich GmbH (Germany, 
F.R.). Inst. fuer Sicherheitsforschung und Reaktortechnik); Dunn, 
T.D.; Bolin, J.M. Forschungszentrum Juelich GmbH (Germany). 





Inst. fuer Sicherheitsforschung und Reaktortechnik. Mar 1991. 80p. 
Order Number DE91531916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The objective was to compare calculation models used in safety 
analyses in the US and FRG which describe fission product re- 
lease behavior from TRISO coated fuel particles under core heatup 
accident conditions. The frist step performed is the qualitative com- 
parison of both sides’ fuel failure and release models in order to 
identify differences and similarities in modeling assumptions and in- 
puts. Assumptions of possible particle failure mechanisms under 
accident conditions (SiC degradation, pressure vessel) are princi- 
pally the same on both sides though they are used in different 
modeling approaches. The characterization of a standard (= intact) 
coated particle to be of non-releasing (GA) or possibly releasing 
(KFA/ISF) type is one of the major qualitative differences. Similar 
models are used regarding radionuclide release from exposed par- 
ticle kernels. In a second step, a quantitative comparison of the 
calculation models was made by assessing a benchmark problem 
predicting particle failure and radionuclide release under MHTGR 
conduction cooldown accident conditions. Calculations with each 
side’s reference method have come to almost the same failure 
fractions after 250 hours for the core region with maximum core 
heatup temperature despite the different modeling approaches of 
SORS and PANAMA-l. The comparison of the results of particle 
failure obtained with the Integrated Failure and Release Model for 
Standard Particles and its revision provides a ‘verification’ of these 
models in this sense that the codes (SORS and PANAMA-II, and - 
lll, respectively) which were independently developed lead to very 
good agreement in the predictions. (orig./HP). 


31023 (Jue+-2463) Fission product transport in the high 
temperature gas-cooled reactor: Theory, program develop- 
ment and verification by recalculation of experiments. Kranz, 
L. Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik; Technische Hochschule 
Aachen (Germany). Mar 1991. 150p. (In German). Order Number 
DE91531913. Source: OSTI; NTIS (US Sales Only); INIS. 

The high temperature gascooled reactor (HTGR) reaches a spe- 
cial standard in safety because of its high temperature resistent 
fuel element. After all the possibility of fission product releases can 
not be excluded without further investigations for HTGRs. The 
mechanisms of fission product releases, which occur in case of 
such hypothetical events, are the subject of this work. The main fo- 
cus of the investigation is how the fission products, which have 
been released, are re-adsorpted and prevented through this mech- 
anism from being released in the environment. A strong effect of 
re-adsorption is expected, because experiments have shown that 
graphite, which is 100% of the core material, has an excellent 
capability to hold back fission products. With the program tools de- 
veloped to calculate the fission product transport mechanisms, the 
corresponding experiments are recalculated and also fission prod- 
uct release calculations are carried out. (orig/HP). 


31024 (K/CSD/INF-91/14) Pump cavitation of the HFIR pri- 
mary coolant pumps during pump coastdown initiated by a 
LOCA. Wendel, M.; Morris, D.G. Oak Ridge K-25 Site, TN (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840T21400. (CONF-911107— 
1: Winter meeting of the American Nuclear Society (ANS), San 
Francisco, CA (United States), 10-15 Nov 1991). Order Number 
DE91012744. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this effort was to present the effects of pump 
cavitation within the context of the RELAP5/MOD2 High Flux Iso- 
tope Reactor (HFIR) primary coolant system input model. Using the 
existing data available for the main circulating pumps, such a 
scheme was developed. The head degradation associated with 
pump cavitation was achieved in the model by modulating the 
pump speed value input to the RELAP5 pump model. The modu- 
lated pump speed is less than the noncavitating pump speed, thus 
producing the required head degradation. 10 refs., 5 figs. 


31025 (LA-UR-91-1471) Analysis of depressurized loss-of- 
forced cooling transients by HERA. Rider, W.J.; Cappiello, M.W. 
Los Alamos National Lab., NM (United States). [1991]. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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W-7405-ENG-36. (CONF-911107—2: Winter meeting of the Ameri- 
can Nuclear Society (ANS), San Francisco, CA (United States), 
10-15 Nov 1991). Order Number DE91013040. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Modular High-Temperature Gas-Cooled Reactor (MHTGR) is 
one of the next generation reactors, which has passive safety fea- 
tures. Among these safety features is the ability to withstand a 
depressurized, loss-of-forced cooling of the reactor without release 
of fission products from the primary containment. In order to as- 
sess the capability of the MHTGR to withstand this type of accident 
condition, the thermal behavior of the reactor core must be well un- 
derstood. To accomplish this, we have employed the HElium 
cooled Reactor Analysis code (HERA) to study the MHTGR under 
these conditions. Our analysis will demonstrate that the MHTGR is 
capable of withstanding a depressurized loss-of-forced cooling, 
even under worst case circumstances. 7 refs., 14 figs., 5 tabs. 


31026 (NEI-DK-580) Evaluation and harmonization of the 
planning of countermeasures and the use of intervention lev- 
els: BER-3.1 Status on international intervention policy. 
Hedemann Jensen, P. Risoe National Lab., Roskilde (Denmark). 
Safety Dept. Dec 1990 47p. Order Number DE92601213. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Radiation protection philosophy for exposure situations following 
an accident has been developed by international organisations such 
as the IEAE, ICRP, NEA/OECD, FAO/WHO, and the CEC during 
the last decade. After the Chernobyl! accident, the radiation protec- 
tion principles for pre-existing situations such as exposure from 
accidental contamination or radon in dwellings were further devel- 
oped. This process is still in progress, and one of the outstanding 
and still unsolved problems is the mix up of radiological and socio- 
political objectives in radiation protection optimization. The 
socio-political objectives should not become a part of the radiation 
protection optimization but should be left for the decision maker to 
be used in the decision making process. A review of the work on 
intervention policy in the international organisations during the last 
ten years is given. Simple illustrative examples on intervention level 
setting for relocation and foodstuff restrictions are derived from the 
optimization principle. Optimized Derived Intervention Levels have 
been determined to be about 10 mSv-month-' for relocation/ 
resettlement and 10,000-60,000 Bq-kg~" for restrictions on various 
foodstuffs contaminated with '87Cs and 15"|. (author) 15 refs. 


31027 (NUREG—1442) Post-emergency re: resources 
guide: Based on the post-emergency TABLETOP exercise in 
Baton Rouge, Louisiana, on August 28 and September 18, 
1990. Nuclear Regulatory Commission, Washington, DC (United 
States); Federal Emergency Management Agency, Washington, 
DC (United States). Jul 1991. 30p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States); Federal 
Emergency Management Agency, Washington, DC (United States). 
(FEMA-REP-—17). Source: OSTI; NTIS; INIS; GPO. 

On August 28 and September 18, 1990, the States of Louisiana 
and Mississippi, Gulf States Utilities, five local parishes, six Federal 
agencies, and the American Nuclear Insurers participated in a 
post-emergency TABLETOP exercise in Baton Rouge, Louisiana. 
One of the products developed from that experience is this guide 
for understanding the responsibilities and obtaining resources for 
specific needs from the various participants, particularly those or- 
ganizations within the federal government. This guide should assist 
state and local government organizations with identifying and ob- 
taining those resources for the post-emergency response when 
theirs have been exhausted. 


31028 (NUREG/CP-0114-Vol.2, pp. 41-65) 

specific analyses in support of code deve . Ott, LJ. 
(Oak Ridge National Laboratory, TN (USA)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. (CONF-9010185—Vol.2: 18. water reac- 
tor safety information meeting, Rockville, MD (United States), 22-24 
Oct 1990). In Eighteenth water reactor safety information meeting. 
Volume 2, Severe accident research, accident management, prob- 
abilistic risk assessment topics, individual plant examination 
program and other issues. 578p. Source: OSTI; NTIS; INIS; GPO. 
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Experiment-specific models have been developed since 1986 by 
Oak Ridge National Laboratory Boiling Water Reactor (BWR) 
severe accident analysis programs for the purpose of BWR experi- 
mental planning and optimum interpretation of experimental results. 
These experiment-specific models have been applied to large inte- 
gral tests (experiments) which start from an initial undamaged core 
state. The tests performed to date in BWR geometry have had sig- 
nificantly different-from-prototypic boundary an experimental 
conditions because of either normal facility limitations or specific 
experimental constraints. These experiments (ACRR: DF-4, NRU: 
FLHT-6, and CORA) were designed to obtain specific phenomeno- 
logical information such as the degradation and interaction of 
prototypic components and the effects on melt progression of 
control-blade materials and channel boxes. The experiment-specific 
models supplement and support the systems-level accident analy- 
sis codes. They allow the analyst to accurately quantify the 
observed experimental phenomena and to reduce the effect of 
known uncertainties. They provide a basis for the efficient develop- 
ment of new models for phenomena that are currently not modeled 
(such as material interactions). They can provide validated phe- 
nomenological models (from the results of the experiments) that 
may be incorporated in the systems-level whole-core codes. Appli- 
cations of ORNL models specific to the ACRR DF-4 and KfK 
CORA-16 experiments are discussed and significant findings from 
the experimental analyses are presented. 


31029 (NUREG/CP-01 14-Vol.2, pp. 67-78) Study of possibil- 
ities of use containment pressure relief filtration system for 
mitigating the consequences of a beyond - Design accident at 
NNP with VVER type reactor. Asmolov, V.G. (I.V. Kurchatov 
Atomic Energy Institute, Moscow (USSR)); Basansky, E.G.; Slavia- 
gin, P.D.; Shakh, O.YA. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1991. (CONF-9010185—Vol.2: 18. water reactor safety information 
meeting, Rockville, MD (United States), 22-24 Oct 1990). In Eigh- 
teenth water reactor safety information meeting. Volume 2, Severe 
accident research, accident management, probabilistic risk assess- 
ment topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

Fitered vented containment system is considered to be the 
means to prevent WWER-type reactor containment failure caused 
by pressure rise above the critical value and restriction of the 
radioactive releases through the containment leaks to the environ- 
ment to the level not exceeding the admissible one. The two-stage 
fiter system consists of the aerosol decontaminator based on the 
use of fluid ejector and the sorbent filter based on the titanium ox- 
ides. The filter removes molecular and organic forms of iodine from 
steam-gas flow. The system is effective for the slow pressurization 
accident scenarios without containment isolation failure or bypass 
sequences. To test the required efficiency of the filtration system a 
special program of experimental analysis is called for. 


31030 (NUREG/CP-0114-Vol.2, pp. 79-98) The debris mod- 
ule: An eftective tool for the analysis of melt progression in 
LWRs. Gasser, R.D. (Sandia National Lab., Albuquerque, NM 
(USA)); Dosanjh, S.S.; Gauntt, R.O. Nuciear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Apr 1991. (CONF-9010185—Vol.2: 18. water reactor safety informa- 
tion meeting, Rockville, MD (United States), 22-24 Oct 1990). In 
Eighteenth water reactor safety information meeting. Volume 2, Se- 
vere accident research, accident management, probabilistic risk 
assessment topics, individual plant examination program and other 
issues. 578p. Source: OSTI; NTIS; INIS; GPO. 

The DEBRIS module was developed to deal with the analysis of 
core melt processes in light water reactors (LWR’s). It was de- 
signed to address the important processes associated with the late 
phase of a core meltdown. This phase encompasses the period 
following the loss of intact rod geometry and ending with vessel 
head failure. It is characterized by the melting and relocation of 
ceramic rich materials through a rubblized medium composed pri- 
marily of fuel pellet and oxidized cladding fragments. Of particular 
interest are the dynamics of the melting process, the relocation of 
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the components, the formation of crusts, retention of molten mate- 
rials by the crust, and remelting of crusts.'ne DEBRIS module 
treats these processes in a two-dimensional (r,z) geometry solving 
the continuity, momentum, and energy equations to describe the 
dynamics of meltdown. The DEBRIS models are described to- 
gether with some of the analyses to which the module has been 
applied. In particular, a description is given of the DEBRIS module 
analysis of the MP-1 experiment. The DEBRIS module appears to 
have significant potential for the analysis of late phase meltdown 
processes and can be effectively used both in a stand-alone mode 
or in conjunction with the severe accident analysis codes (MEL- 
COR, SCDAP). In addition, the module may prove effective for 
treatment of the early phase processes as well. 


31031 (NUREG/CP—0114-Vol.2, pp. 99-127) Lower head fail- 
ure analysis. Rempe, J.L. (idaho National Engineering Laboratory, 
Idaho Falls (USA)); Thinnes, G.L.; Allison, C.M.; Cronenberg, A.W. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1991. DOE Contract AC07- 
761D01570. (CONF-9010185—Vol.2: 18. water reactor safety 
information meeting, Rockville, MD (United States), 22-24 Oct 
1990). In Eighteenth water reactor safety information meeting. 
Volume 2, Severe accident research, accident management, prob- 
abilistic risk assessment topics, individual plant examination 
program and other issues. 578p. Source: OSTI; NTIS; INIS; GPO. 

The US Nuclear Regulatory Commission is sponsoring a lower 
vessel head research program to investigate plausible modes of re- 
actor vessel failure in order to determine (a) which modes have the 
greatest likelihood of occurrence during a severe accident and (b) 
the range of core debris and accident conditions that lead to these 
failures. This paper presents the methodology and preliminary re- 
sults of an investigation of reactor designs and thermodynamic 
conditions using analytic closed-form approximations to assess the 
important governing parameters in non-dimensional form. Prelimi- 
nary results illustrate the importance of vessel and tube geometrical 
parameters, material properties, and external boundary conditions 
on predicting vessel failure. Thermal analyses indicate that steady- 
state temperature distributions will occur in the vessel within 
several hours, although the exact time is dependent upon vessel 
thickness. In-vessel tube failure is governed by the tube-to-debris 
mass ratio within the lower head, where most penetrations are pre- 
dicted to fail if surrounded by molten debris. Melt penetration 
distance is dependent upon the effective flow diameter of the tube. 
Molten debris is predicted to penetrate through tubes with a larger 
effective flow diameter, such as a boiling water reactor (BWR) drain 
nozzle. Ex-vessel tube failure for depressurized reactor vessels is 
predicted to be more likely for a BWR drain nozzle penetration be- 
cause of its larger effective diameter. At high pressures (between 
~0.1 MPa and ~12 MPa) ex-vessel tube rupture becomes a domi- 
nant failure mechanism, although tube ejection dominates control 
rod guide tube failure at lower temperatures. However, tube ejec- 
tion and tube rupture predictions are sensitive to the vessel and 
tube radial gap size and material coefficients of thermal expansion. 


31032 (NUREG/CP—0114-Vol.2, pp. 25-39) Results of the 
DF-4 BWR contro! blade-channel box test. Gauntt, R.O. (Sandia 
National Lab., Albuquerque, NM (USA)); Gasser, R.D. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. (CONF-9010185—Vol.2: 18. water 
reactor safety information meeting, Rockville, MD (United States), 
22-24 Oct 1990). In Eighteenth water reactor safety information 
meeting. Volume 2, Severe accident research, accident manage- 
ment, probabilistic risk assessment topics, individual plant 
examination program and other issues. 578p. Source: OSTI; 
NTIS; INIS; GPO. 

The DF-4 in-pile fuel damage experiment investigated the behav- 
ior of boiling water reactor (BWR) fuel canisters and control blades 
in the high temperature environment of an unrecovered reactor ac- 
cident. This experiment which was carried out in the Annular Core 
Research Reactor (ACRR) at Sandia National Laboratories, was 
performed under the US Nuclear Regulatory Commission's 
(USNRC) internationally sponsored severe fuel damage (SFD) pro- 
gram. The DF-4 test is described herein and results from the 





experiment are presented. Important findings from the DF-4 test in- 
clude the low temperature melting of the stainless steel control 
blade caused by reaction with the B,C, and the subsequent low 
temperature attack of the Zircaloy 4 channel box by the relocating 
molten blade components. Hydrogen generation was found to con- 
tinue throughout the experiment diminishing slightly following the 
relocation of molten oxidizing zircaloy to the lower extreme of the 
test bundle. A large blockage which was formed from this material 
continued to oxidize while steam was being fed into the test bun- 
die. The results of this test have provided information on the initial 
stages of core melt progression in BWR geometry involving the 
heatup and cladding oxidation stages of a severe accident and ter- 
minating at the point of melting and relocation of the metallic core 
components. The information is useful in modeling melt progres- 
sion in BWR core geometry, and provides engineering insight into 
the key phenomena controlling these processes. 


31033 (NUREG/CP-0114-Vol.2, pp. 129-156) Scaling laws 
for severe accident phenomena in BWRs. Moody, F.J. (GE Nu- 
clear Energy, San Jose, CA (USA)); Muralidharan, R.; Dua, S.S. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1991. (CONF-9010185—Vol.2: 18. 
water reactor safety information meeting, Rockville, MD (United 
States), 22-24 Oct 1990). In Eighteenth water reactor safety infor- 
mation meeting. Volume 2, Severe accident research, accident 
management, probabilistic risk assessment topics, individual plant 
examination program and other issues. 578p. Source: OSTI; 
NTIS; INIS; GPO. 

Postulated severe accident prediction is essential for determining 
appropriate accident management. various phenomena are under- 
stood, and predictive computer models are developed from 
experimental observations. The impracticality of full size testing of- 
ten can be accommodated by tests at smaller scale. However, it is 
important that tests at any scale preserve the full size phenomena 
to be studied. Scale model laws are presented in this study to help 
ensure that tests for postulated BWR severe accidents are repre- 
sentative of full size behavior. A procedure is developed for 
assessing the distortion expected in observations when all impor- 
tant model laws cannot be satisfied in a test. The same procedure 
is extended to predict the full size response of a plant which is 
different from a similar reference plant, for which the accident re- 
sponse is known. 


31034 (NUREG/CP-—0114-Vol.2, pp. 157-206) Debris disper- 
sal from reactor cavity during low temperature simulant tests 
of direct containment heating (DCH). Levy, S. (S. Levy inc., 
Campbell, CA (USA)). Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
(CONF-9010185-Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

The Ishii-Katoaka entrainment correlation for fully developed 
steady-state annular two-phase flow was modified for application to 
the undeveloped and transient conditions prevailing during blow- 
down from a reactor pressure vessel into a reactor cavity during 
Direct Containment Heating (DCH). Good correlation for the debris 
dispersion or entrainment fraction was obtained for the Winfrith 
simulant data obtained with a constant gas flow rate in a 1:25 
scale of the Sizewell reactor cavity. The same correlation was 
found to apply to an equivalent circular reactor cavity over scales 
ranging from 1:132 to 1:21. The five fluids utilized in the Winfrith 
constant pressure reservoir tests were brought together by the gas 
Euler number and the property grouping 2P,,/2Pc t/o,/m, where 
Pg is the reactor cavity pressure, o and p, the fluid surface tension 
and density, and t is the blowdown time. Blowdown tests with sim- 
ulant fluids in the Sizewell, Zion, Surry and Watts Bar scaled 
reactor cavities were correlated by the same equation and they ex- 
hibited the same dependence upon the initial gas Euler number, 
the same property grouping and an equivalent blowdown time. 
However, in contrast to the constant gas flow rate tests, the gas 
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density was found to influence debris dispersal during blowdown 
tests. Also, a significant decrease in entrainment was obtained with 
the use of woods metal as a simulant. The decrease appears to be 
associated with increased Euler numbers and it may be related to 
a change in flow pattern entrainment or a slowdown of the gas 
velocity by the accelerating debris particles. All tests showed a de- 
pendence upon the size of the orifice simulating the reactor vessel 
hole. This could be due to the fact that the orifice size may influ- 
ence the thickness or the velocity of the gaseous boundary layer 
formed above the fluid being entrained. 


31035 (NUREG/CP-0114-Vol.2, pp. 207-230) MELCOR anal- 
ysis of the TMl2 accident. Boucheron, E.A. (Sandia National 
Laboratories, Albuquerque, NM (USA)). Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. DOE Contract AC04-76DP00789. 
(CONF-9010185—Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

This paper describes the analysis of the TMI-2 standard problem 
that was performed with MELCOR. The MELCOR computer code 
is being developed by Sandia National Laboratories for the Nuclear 
Regulatory Commission for the purpose of analyzing severe acci- 
dents in nuclear power plants. The primary role of MELCOR is to 
provide realistic predictions of severe accident phenomena and the 
radiological source term. The analysis of the TMI-2 standard prob- 
lem allowed for comparison of the model predictions in MELCOR 
to plant data and to the results of more mechanistic analyses. This 
exercise was, therefore, valuable for verifying and assessing the 
models in the code. The major trends in the TMI-2 accident are 
reasonably well predicted with MELCOR, even with its simplified 
modeling. Comparison of the calculated and measured results is 
presented and, based on this comparison, conclusions can be 
drawn concerning the applicability of MELCOR to severe accident 
analysis. 


31036 (NUREG/CP-01 14-Vol.2, pp. 231-253) MELCOR simu- 
lation of long-term station blackout at Peach Bottom. Madni, 
|.K. (Brookhaven National Lab., Upton, NY (USA)). Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. DOE Contract AC02-76CH00016. 
(CONF-9010185—Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

This paper presents the results from MELCOR (Version 1.8BC) 
calculations of the long-term station blackout accident sequence, 
with failure to depressurize the reactor vessel, at the Peach Bottom 
(BWR Mark 1) piant, and presents comparisons with Source Term 
Code Package (STCP) calculations of the same sequence. This 
sequence assumes that batteries are available for six hours follow- 
ing loss of all power to the piant. Following battery failure, the 
reactor coolant system (RCS) inventory is boiled off through the re- 
lief valves by continued decay heat generation. This leads to core 
uncovery, heatup, clad oxidation, core degradation, relocation, and, 
eventually, vessel failure at high pressure. STCP has calculated 
the transient out to 13.5 hours after core uncovery. MELCOR cal- 
culations have been carried out to 16.7 hours after core uncovery. 
The results include the timing of key events, pressure and temper- 
ature response in the reactor vessel and containment, hydrogen 
production, and the release of source terms to the environment. 


31037 (NUREG/CP-0114-Vol.2, pp. 255-269) Results of re- 
cent ORNL fission product release tests. Lorenz, R.A. (Oak 
Ridge National Lab., TN (USA)); Osborne, M.F.; Collins, J.L.; Naka- 
mura, T. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1991. DOE Contract 
AC05-840R21400. (CONF-9010185—Vol.2: 18. water reactor 
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safety information meeting, Rockville, MD (United States), 22-24 
Oct 1990). In Eighteenth water reactor safety information meeting. 
Volume 2, Severe accident research, accident management, prob- 
abilistic risk assessment topics, individual plant examination 
program and other issues. 578p. Source: OSTI; NTIS; INIS; GPO. 
Four fission product release tests have been performed with 
Zircaloy-clad uranium dioxide (UO2) fuel rod segments in the Oak 
Ridge National Laboratory (ORNL) vertical induction-heated (V1) 
apparatus at temperatures up to 2700 K. The first three tests (VI-1, 
VI-2, and VI-3) were performed in a steam-helium atmosphere, and 
test VI-4 was performed in a hydrogen-helium atmosphere. In test 
VI-4, the strongly reducing atmosphere created by melted Zircaloy 
in hydrogen caused significant release of the fission product eu- 
ropium and good retention of the fission product antimony. The 
releases of krypton and cesium were similar in both atmospheres 
even though the fuel rod collapsed shortly after the melting point of 
the cladding was reached. The formation of volatile iodine species 
(lo, Hl, and CH3l) remained low (<0.5%) in hydrogen atmosphere 
test VI-4. Good release correlations for volatile fission products 
have been obtained using the ORNL Diffusion Release Model. Ce- 
sium transport behavior was affected by the hydrogen atmosphere. 


31038 (NUREG/CP-0114-Vol.2, pp. 271-281) Status of VIC- 
TORIA development and assessment. Bixler, N.E. (Sandia 
National Laboratories, Albuquerque, NM (USA)); Heames, T.J. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab.., 
Upton, NY (United States). Apr 1991. DOE Contract AC04- 
76DP00789. (CONF-9010185—Vol.2: 18. water reactor safety 
information meeting, Rockville, MD (United States), 22-24 Oct 
1990). In Eighteenth water reactor safety information meeting. 
Volume 2, Severe accident research, accident management, prob- 
abilistic risk assessment topics, individual plant examination 
program and other issues. 578p. Source: OSTI; NTIS; INIS; GPO. 

VICTORIA is a mechanistic computer code designed to analyze 
fission product behavior within the reactor coolant system (RCS) 
during a severe accident. It provides detailed prediction of the re- 
lease and transport of radionuclides and non-radioactive materials 
during core degradation. These predictions account for the chemi- 
cal and aerosol processes that affect radionuclide behavior. Finally, 
it has the potential to determine the long-term revaporization of de- 
posited radionuclides. Much of the validation done to date has 
used the HI and VI out-of-pile tests done at Oak Ridge National 
Laboratory and the ST1,2 in-pile tests done at Sandia National 
Laboratories. Each of these tests concentrated on release from 
fuel. The VICTORIA code is now adequate for reactor accident 
analyses of radionuclide release during the early stages of core 
degradation, aerosol processes in the RCS, and vapor deposition 
in the RCS. Further development is needed to enable prediction of 
radionuclide release during later phases of core degradation, espe- 
cially after vessel failure, resuspension of deposited materials at 
the time of RCS depressurization, and radionuclide entrapment and 
revaporization in ruptured steam tube accidents and other by-pass 
scenarios. 


31039 (NUREG/CP-0114-Vol.2, pp. 283-301) SPARTA 
project: Facility description and first test results. Cerchia, V. 
(ENEA, Rome ((taly)); Petrangeli, G.; Furrer, M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. (CONF-9010185—Vol.2: 18. water reac- 
tor safety information meeting, Rockville, MD (United States), 22-24 
Oct 1990). In Eighteenth water reactor safety information meeting. 
Volume 2, Severe accident research, accident management, prob- 
abilistic risk assessment topics, individual plant examination 
program and other issues. 578p. Source: OSTI; NTIS; INIS; GPO. 

Pool scrubbing is a key element in light water reactor (LWR) 
source term estimates. In fact a number of pathways currently 
identified for the most risk significant sequences involve segments 
through water pools (e.g., a transient without scram) for a boiling 
water reactor (BWR) and containment bypass for a pressurized 
water reactor (PWR). Previous work on pool scrubbing has shown 
that observed decontamination factors (DFs) are very sensitive to 
the test conditions. The steam content of the carrier gas, pool tem- 
perature and many other parameters have a strong influence on 
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fission product retention processes. The SPARTA experimental pro- 
gram (Suppression Poo! Aerosol Retention Test Apparatus) has 
been planned at ENEA-CRE Casaccia Laboratories to evaluate the 
overall DFs in a full scale facility using X-quencher and horizontal 
vent discharge devices. Parameter sensitivity will be established in 
a small scale facility (1:6 scale). The experimental facility consists 
of an aerosol generation system, a delivery line, a discharge sys- 
tem (X-quencher or horizontal vent) and a water pool. The first test 
has been performed on December 6, 1989, at the ENEA-Energy 
Research Center in Casaccia, near Rome. The main objective of 
the test was to check the facility performances and draw out pre- 
liminary indications on aerosol decontamination factor. The test 
performed showed the reliability of the facility and the effectiveness 
of the tests in contributing to understand the pool scrubbing phe- 
nomena. 


31040 (NUREG/CP-0114-Vol.2, pp. 303-326) Large-scale 
HDR-hydrogen mixing experiments - Test group E11. Valencia, 
L. (Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (West Ger- 
many)); Wolf, L. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
(CONF-9010185—Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

The reliable knowledge of the temporal and spatial distribution of 
non-condensible gas concentrations, especially Hz, in mutti- 
compartment geometries is necessary to design and _ install 
mitigative features. On the basis of past experiences gained both 
with respect to experimental and computational aspects, a com- 
plete, major test group, E11, was designed and performed in the 
context of the HDR-Safety Program Phase 3 in the summer of 
1989. The test series consisted of a total of eight different experi- 
ments covering all aspects of the Ho-distribution and potential 
mitigation features. A total of 700 sensors were applied during 
these experiments. The paper outlines all major HDR-facility fea- 
tures and presents detailed experimental results of experiment 
E11.2, which was one of the two blind post-test PHDR Benchmark 
Exercises and which has been selected as an open post-test 
OECD International Standard Problem No. 29, now in progress. 
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(NUREG/CP-0114-Vol.2, pp. 327-342) Evaluation of 
the hydrogen explosion hazard. Dorofeev, S.B. (I.V. Kurchatov 
Inst. of Atomic Energy, Moscow (USSR)); Kochurko, A.S.; 
Chaivanov, B.B. Nuclear Regulatory Commission, Washington, DC 


(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
(CONF-9010185—Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

On the basis of brief review of recent experimental and theoreti- 
cal results an evaluation of hydrogen explosion hazaid during 
accidents is made. It is possible to determine a geometric condi- 
tions in which detonation can propagate for a given mixture 
composition. The main task in this problem is the estimation of det- 
onation cell width for various mixture composition. The direct 
computer detonation cell modeling instead of ZND-modeling is sug- 
gested for this purpose. The conditions of spontaneous detonation 
or strong explosion processes initiation including deflagration to 
detonation transition (DDT) and detonation self-initiation mode in 
nonuniform mixtures (SWACER- mechanism) are analyzed. The 
detonation self-initiation being considered as part of DDT-process 
determines the minimum detonation formation distance. The evalu- 
ation of this distance in self-initiation mode is suggested"for various 
mixture composition on the basis of the values of minimum initia- 
tion energy or detonation cell width. This approach gives a 
possibility of the hydrogen explosion hazard estimation in spite of 
many uncertainties remained and important unresolved questions 
of the DDT and spontaneous detonation. 





31042 (NUREG/CP-0114-Vol.2, pp. 343-361) The probability 
of Mark-! liner failure. Theofanous, T.G. (Univ. of California, 
Santa Barbara (USA)); Amarasooriya, W.H.; Yan, H.; Ratnam, U. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1991. (CONF-9010185—Vol.2: 18. 
water reactor safety information meeting, Rockville, MD (United 
States), 22-24 Oct 1990). In Eighteenth water reactor safety infor- 
mation meeting. Volume 2, Severe accident research, accident 
management, probabilistic risk assessment topics, individual plant 
examination program and other issues. 578p. Source: OSTI; 
NTIS; INIS; GPO. 

An integrated analysis of Mark-| liner attack in a postulated core 
melt accident is presented. The approach consists of the mecha- 
nistic treatment of the sequence of physical phenomena that lead 
to liner contact by corium debris, and their coupling through a 
probabilistic framework that allows representation of uncertainties. 
The authors emphasize a physically consistent treatment in each 
sequence, but allow for qualitatively different scenarios to represent 
the range of behavior due to model uncertainties. The results are 
presented in a format that allows their direct use in PRAs, and, in 
particular, expert opinion is incorporated by a new methodological 
approach (first applied in the study of a-mode failure-NUREG/CR- 
5030) that involves expert review of, and comment on, a fully 
documented study all under one cover. Details of the methodology 
(Risk Oriented Accident Analysis Methodology-ROAAM) are also 
presented. 


31043 (NUREG/CP-0114-Vol.2, pp. 373-381) U.S. accident 
management program. Shotkin, L.M. (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1991. (CONF-9010185—Vol.2: 18. water reactor safety information 
meeting, Rockville, MD (United States), 22-24 Oct 1990). In Eigh- 
teenth water reactor safety information meeting. Volume 2, Severe 
accident research, accident management, probabilistic risk assess- 
ment topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

The relation between the Nuclear Regulatory Commission (NRC) 
and light water reactor accident management programs is outlined. 
Three research goals are defined, separating the NRC research 
program into short-term and long-term activities. The process for 
identification and initial assessment of candidate accident manage- 
ment strategies is presented and strategies selected for detailed 
evaluation are identified. 


31044 (NUREG/CP-0114-Vol.2, pp. 383-401) Severe acci- 
dent natural circulation and depressurization in PWRS. 
Daliman, R.J. (idaho National Engineering Laboratory, Idaho Falls, 
ID (USA)); Hanson, D.J.; Schlenker, L.D.; Brownson, D.A. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. DOE Contract AC0O7-761D01570. 
(CONF-9010185—Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

Early containment failure from direct containment heating (DCH) 
has been identified as a potential contributor to risk in a pressur- 
ized water reactor (PWR). One important factor needed to evaluate 
the contribution of DCH to risk is the conditional probability that, 
given a core melt, the primary system will be at high pressure 
when the reactor vessel lower head fails. Two mechanisms that 
could reduce the pressure during a core melt accident are dis- 
cussed. First, natural circulation in the reactor coolant system can 
cause temperature-induced hardware or equipment failures that 
would force the system to depressurize passively (without operator 
action). The second mechanism is intentional depressurization, ac- 
complished when plant personnel intentionally open relief valves 
and/or vent lines to reduce the pressure. Results from analytical 
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studies of these mechansims are presented, as is an initial assess- 
ment of the applicability of the intentional depressurization results 
for other PWRs. 


31045 (NUREG/CP-—0114-Vol.2, pp. 363-371) The IAEA acci- 
dent management program. Kabanov, L. (international Atomic 
Energy Agency, Vienna (Austria)); Jankowski, M.; Mauersberger, 
H. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Apr 1991. (CONF- 
9010185—Vol.2: 18. water reactor safety information meeting, 
Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth wa- 
ter reactor safety information meeting. Volume 2, Severe accident 
research, accident management, probabilistic risk assessment top- 
ics, individual plant examination program and other issues. 578p. 
Source: OSTI; NTIS; INIS; GPO. 

Accident prevention and management programs and the emer- 
gency response system (ERS) are important elements of the 
Agency's activities in the area of nuclear power plant (NPP) safety. 
Safety Codes and Guides on siting, design, quality assurance and 
the operation of NPPs have been produced and are used by NPP 
owners. A system of nuclear safety evaluation services is provided 
by the IAEA. The emergency response system and the Interna- 
tional Nuclear Event Scale (INES) have been developed. The 
framework for the development of an accident management pro- 
gramme has been set up by the IAEA. The main goal is to develop 
an accident aanagement manual which should provide a systemati- 
cally structured approach to the development, implementation and 
execution of accident management at NPPS. An outline of the 
manual has been distributed and the first draft of the complete 
manual will be issued in 1991. The component parts are: coordi- 
nated research programs on severe accident management and 
containment behaviour; the use of vulnerability analysis; mitigation 
of the effects of hydrogen and generic symptom oriented emer- 
gency operating plans. The IAEA provides guidance by the 
dissemination of information on methods for accident prevention, 
response and management; collates approaches in this field in dif- 
ferent organizations and countries; and arranges an exchange of 
experience and the promulgation of knowledge through the training 
of plant managers and senior staff in various countries. 


31046 (NUREG/CP-0114-Vol.2, pp. 403-409) Assessment of 
uncertainties in severe accident management strategies. Kas- 
tenberg W.E. (Univ. of California, Los Angeles (USA)); Apostoiakis, 
G.; Dhir, V.K.; Okrent, D. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
(CONF-9010185—Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OST; NTIS; INIS; GPO. 

This paper has as its focus, the uncertainties associated with po- 
tential severe accident management schemes. These include 
uncertainty in key phenomena, in operator behavior and in systems 
and instrumentation. Several recommendations are made concern- 
ing viable accident management strategies in the face of 
uncertainty. 


31047 (NUREG/CP-0114-Vol.2, pp. 449-457) Accident se- 
quence analysis for a BWR during low power and shutdown 
operations. Whitehead, D.W. (Sandia National Laboratories, Albu- 
querque, NM (USA)); Hake, T.M. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1991. DOE Contract AC04-76DP00789. (CONF-9010185—Vol.2: 
18. water reacic; safety information meeting, Rockville, MD (United 
States), 22-24 Oct 1990). In Eighteenth water reactor safety infor- 
mation meeting. Volume 2, Severe accident research, accident 
management, probabilistic risk assessment topics, individual pliant 
examination program and other issues. 578p. Source: OSTI; 
NTIS; INIS; GPO. 

Most previous probabilistic risk assessments have excluded con- 
sideration of accidents initiated in low power and shutdown modes 
of operation. A study of the risk associated with operation in low 
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power and shutdown is being performed at Sandia National Labo- 
ratories for a US Boiling Water Reactor (BWR). This paper 
describes the proposed methodology for the analysis of the risk as- 
sociated with the operation of a BWR during low power and 
shutdown modes and presents preliminary information resulting 
from the application of the methodology 


31048 (NUREG/CP-0114-Vol.2, pp. 459-471) Status of the 
surry low power and shutdown PRA. Chu, T.L. (Brookhaven Na- 
tional Lab.. Upton, NY (USA)): Luckas, W.; Musicki, Z.; Fitzpatrick, 
R.G. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research: Brookhaven 
National Lab., Upton, NY (United States). Apr 1991. (CONF- 
9010185—Vol.2: 18. water reactor safety information meeting, 
Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth wa- 
ter reactor safety information meeting. Volume 2, Severe accident 
research, accident management, probabilistic risk assessment top- 
ics, individual plant examination program and other issues. 578p. 
Source: OSTI; NTIS; INIS; GPO. 

The Surry low power and shutdown probabilistic risk analysis 
(PRA) is an ongoing project at Brookhaven National Laboratory 
(BNL) to identify and quantify potential accident scenarios that may 
occur in a pressurized water reactor (PWR) during low power and 
shutdown. It was initiated as a result of various incidents and acci- 
dents that have occurred within the United States and overseas. 
The project involves review and evaluation of PWR experience at 
shutdown, identification of accident scenarios, determination of 
methods to mitigate the accidents, and performance a level 1 PRA. 
An evaluation of accident progression, source terms and conse- 
quences has also been initiated. The results will be used to 
address issues related to shutdown conditions. The objective of 
this paper is to provide a progress report on the project, and to 
present the approach used as well as the preliminary results of the 
ongoing and completed tasks. 


31049 (NUREG/CP—0114-Vol.2, pp. 473-491) Diablo Canyon 
internal events PRA review: Methodology and findings. Fitz- 
patrick, R.G. (Brookhaven National Laboratory, Upton, NY (USA)); 
Bozoki, G.; Sabek, M. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
DOE Contract ACO2-76CH00016. (CONF-9010185—Vol.2: 18. wa- 
ter reactor safety information meeting, Rockville, MD (United 
States), 22-24 Oct 1990). In Eighteenth water reactor safety infor- 
mation meeting. Volume 2, Severe accident research, accident 
management, probabilistic risk assessment topics, individual plant 
examination program and other issues. 578p. Source: OSTI; 
NTIS; INIS; GPO. 

The review of the Diablo Canyon Probabilistic Risk Assessment 
(DCPRA) incorporated some new and innovative approaches. 
These were necessitated by the unprecedented size, scope and 
level of detail of the DCPRA, which was submitted to the NRC for 
licensing purposes. This paper outlines the elements of the internal 
events portion of the review citing selected findings to illustrate the 
various approaches employed. The paper also provides a descrip- 
tion of the extensive and comprehensive importance analysis 
applied by BNL to the DCPRA model. importance calculations 
included: top event/function level; individual split fractions; pair im- 
portances between frontline-support and support-support systems; 
system importance by initiator; and others. The paper concludes 
with a brief discussion of the effectiveness of the applied methodol- 


ogy. 


31050 (NUREG/CP-0114-Vol.2, pp. 493-503) Application of 
NUREG-1150 methods and results to accident management. 
Dingman, S. (Sandia National Laboratories, Albuquerque, NM 
(USA)); Sype, T.; Camp, A.; Maloney, K. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. DOE Contract AC04-76DP00789. 
(CONF-9010185—Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 
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The use of NUREG-1150 and similar probabilistic risk assess- 
ments in the Nuclear Regulatory Commission (NRC) and industry 
risk management programs is discussed. Risk management is 
more comprehensive than the commonly used term accident man- 
agement. Accident management includes strategies to prevent 
vessel breach, mitigate radionuclide releases from the reactor 
coolant system, and mitigate radionuclide releases to the environ- 
ment. Risk management also addresses prevention of accident 
initiators, prevention of core damage, and implementation of effec- 
tive emergency response procedures. The methods and results 
produced in NUREG-1150 provide a framework within which cur- 
rent risk management strategies can be evaluated, and future risk 
management programs can be developed and assessed. Examples 
of the use of the NUREG-1150 framework for identifying and eval- 
uating risk management options are presented. All phases of risk 
management are discussed, with particular attention given to the 
early phases of accidents. Plans and methods for evaluating acci- 
dent management strategies that have been identified in the NRC 
accident management program are discussed. 


31051 (NUREG/CP-—0114-Vol.2, pp. 411-432) Identification 
and assessment of containment and release management 
strategies. Lehner, J.R. (Brookhaven National Laboratory, Upton, 
NY (USA)); Lin, C.C.; Neogy, P. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1991. (CONF-9010185—Vol.2: 18. water reactor safety information 
meeting, Rockville, MD (United States), 22-24 Oct 1990). In Ejigh- 
teenth water reactor safety information meeting. Volume 2, Severe 
accident research, accident management, probabilistic risk assess- 
ment topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

Brookhaven National Laboratory, under the auspices of the US 
Nuclear Regulatory Commission, is investigating accident manage- 
ment strategies which could help preserve containment integrity or 
minimize releases during a severe accident. The objective is to 
make use of existing plant systems and equipment in innovative 
ways to reduce the likelihood of containment failure or to mitigate 
the release of fission products to the environment if failure cannot 
be prevented. Many of these strategies would be implemented dur- 
ing the later stages of a severe accident. The identification and 
assessment process for containment and release strategies is de- 
scribed, and some insights derived from its application to a BWR 
Mark | plant are presented here. 


31052 (NUREG/CP-0114-Vol.2, pp. 505-512) NRC individual 
plant examination program overview. Flack, J.H. (Nuclear Regu- 
latory Commission, Washington, DC (USA)); Mitchell, J.A. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. (CONF-9010185—Vol.2: 18. water 
reactor safety information meeting, Rockville, MD (United States), 
22-24 Oct 1990). In Eighteenth water reactor safety information 
meeting. Volume 2, Severe accident research, accident manage- 
ment, probabilistic risk assessment topics, individual plant 
examination program and other issues. 578p. Source: OSTI; 
NTIS; INIS; GPO. 

An Individual Plant Examination (IPE) is a systematic examina- 
tion of a nuclear power plant for vulnerabilities or risk significant 
contributors. All licensees of commercial nuclear power plants in 
the United States are expected to perform IPEs for their units. The 
IPE program is expected to benefit both the nuclear industry and 
the Nuclear Regulatory Commission by providing a means by 
which a basic understanding of severe accident behavior can be 
achieved at the plant specific level. A brief overview and status of 
the NRC IPE program is provided in this paper. 


31053 (NUREG/CP-0114-Vol.2, pp. 513-524) Consideration 
of external events in the individual plant examination program. 
Chen, J.T. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Apr 1991. (CONF- 
9010185-Vol.2: 18. water reactor safety information meeting, 
Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth wa- 
ter reactor safety information meeting. Volume 2, Severe accident 





research, accident management, probabilistic risk assessment top- 
ics, individual plant examination program and other issues. 578p. 
Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Regulatory Commission (NRC) issued the severe 
accident policy statement on August 8, 1985, stating that existing 
nuclear plants pose no undue risk to public health and safety but 
that based on NRC experience, systematic examinations are bene- 
ficial in identifying plant-specific vulnerabilities to severe accidents 
that could be fixed with low cost improvements. The Generic letter 
88-20 requested that licensees perform an Individual Plant Exami- 
nation (IPE) for severe accident vulnerabilities for internally initiated 
events. Current risk assessments indicate risk from external events 
could be significant. The IPE incorporating external events (IPEEE) 
request has been delayed to identify which need evaluation, identify 
acceptable examination methods and develop procedural guidance, 
and coordinate with other on-going external event programs. 


31054 (NUREG/CP-—0114-Vol.2, pp. 525-540) The US Nu- 
clear Regulatory Commission’s containment performance 
improvement program. Beckner, W. (Nuclear Regulatory Com- 
mission, Washington, DC (USA)); Mitchell, J.; Soffer, L.; Chow, E.; 
Lane, J.; Ridgely, J. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
(CONF-9010185—Vol.2: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 2, Severe acci- 
dent research, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
578p. Source: OSTI; NTIS; INIS; GPO. 

The design of US containments are based on temperatures and 
pressures determined by design basis accidents, typically the loss 
of coolant accident, in chich melting of the core is not assumed. 
Radiological consequences that could result from a substantial 
core melt are postulated in accordance with 10 CFR 100 to assure 
the adequacy of certain plant features such as containment leak 
rate, fission product cleanup systems and siting. However, the con- 
tainment loadings associated with a core melt are considered and 
the containment is assumed to be intact. The NRC established the 
containment performance improvement (CPI) program to evaluate 
challenges to containments during severe accidents (core melt) 
and to propose potential improvements to prevent or delay contain- 
ment failure or to mitigate the consequences of a_ failed 
containment. The paper discusses integrated approach to evaluat- 
ing severe accidents, Mark | CPi program, approach for other 
containment types, vuinerabilities/improvements recommended for 
consideration in the IPE, and planned program technical reports. 


31055 (NUREG/CP-—0114-Vol.2, pp. 563-577) Source term 
update - Summary and status. Soffer, L. (Nuclear Regulatory 
Commission, Washington, DC (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Apr 1991. (CONF-9010185—Vol.2: 18. water reactor safety informa- 
tion meeting, Rockville, MD (United States), 22-24 Oct 1990). In 
Eighteenth water reactor safety information meeting. Volume 2, Se- 
vere accident research, accident management, probabilistic risk 
assessment topics, individual plant examination program and other 
issues. 578p. Source: OSTI; NTIS; INIS; GPO. 

The paper discusses the following topics related to source terms 
resulting from reactor core disruption in light water reactors: defini- 
tion of source term, TID-14844 source term, use of source term in 
regulation: current siting practice and current plant design aspects; 
need for change in source term considerations; key activities under 
consideration; TID-14844 update; fission product timing; and iodine 
chemistry. 


31056 


(NUREG/CP-—0114-Vol.2, pp. 541-562) Summary and 
status of Generic Issue resolution. Baer, R. (Nuclear Regulatory 
Commission, Washington, DC (USA)); Kniel, K. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 


Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. (CONF-9010185—Vol.2: 18. water reac- 
tor safety information meeting, Rockville, MD (United States), 22-24 
Oct 1990). In Eighteenth water reactor safety information meeting. 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


Volume 2, Severe accident research, accident management, prob- 
abilistic risk assessment topics, individual plant examination 
program and other issues. 578p. Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Regulatory Commission staff prioritizes proposed 
generic issues, primarily based on safety significance, as high, 
medium, or low priority, or drop. Resources are allocated to work 
on issues that are designated as high or medium priority. Most of 
these have now been resolved; the remaining issues are being ac- 
tively worked on. The technical findings and current status of six 
issues are discussed. These issues deal with diesel generator reli- 
ability, radiation effects on reactor vessel supports, reactor coolant 
pump seal failures, essential service water system failures at multi- 
plant sites, effects of fire protection system actuation on 
safety-related equipment, and failure of high pressure coolant injec- 
tion steam line without isolation. 


31057 (NUREG/CR-4063) An investigation of core liquid 
level depression in small break loss-of-coolant accidents. 
Schultz, R.R. (EG and G Idaho, Inc., Idaho Falls, ID (United 
States)); Watkins, J.C.; Motley, F.E.; Stumpf, H.; Chen, Y.S. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Aug 1991. 163p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (EGG—2636). Source: OSTI; NTIS; INIS; GPO. 
Core liquid level depression can result in partial core dryout and 
heatup early in a small break loss-of-coolant accident (SBLOCA) 
transient. Such behavior occurs when steam, trapped in the upper 
regions of the reactor primary system (between the loop seal and 
the core inventory), moves coolant out of the core region and un- 
covers the rod upper elevations. The net result is core liquid level 
depression. Core liquid level depression and subsequent core hea- 
tups are investigated using subscale data from the ROSA-IV 
Program's 1/48-scale Large Scale Test Facility (LSTF) and the 1/ 
1705-scale Semiscale facility. Both facilities are Westinghouse-type, 
four-loop, pressurized water reactor simulators. The depression 
phenomena and factors which influence the minimum core level are 
described and illustrated using examples from the data. Analyses 
of the subject experiments, conducted using the TRAC-PF1/MOD1 
(Version 12.7) thermal-hydraulic code, are also described and sum- 
marized. Finally, the response of a typical Westinghouse four-loop 
plant (RESAR-3S) was calculated to qualitatively study coal liquid 
level depression in a full-scale system. 31 refs., 37 figs., 6 tabs. 


31058 (NUREG/CR-5758-Vol.1) Fitness for duty in the 
nuclear power industry: Annual summary of program perfor- 
mance reports, CY 1990: Volume 1. Durbin, N. (Battelle Human 
Affairs Research Center, Seattle, WA (United States)); Murphy, S.; 
Fleming, T.; Macaulay, J.; Westra, C.; Olson, J.; Christensen, J. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Reactor Inspection and Safeguards; Battelle Human Affairs 
Research Center, Seattle, WA (United States); Pacific Northwest 
Lab., Richiand, WA (United States). Aug 1991. 58p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. (PNL-7736-Vol.1;BHARC— 
700/91/014-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

This report summarizes the data from the semiannual reports on 
fitness-for-duty programs submitted to the NRC by 54 utilities for 
two reporting periods: January 3, 1990, to June 30, 1990, and 
from July 1, 1990, to December 31, 1990. During CY 1990, 
licensees reported that they conducted 278,209 tests for the pres- 
ence of illegal drugs and alcohol. Of these tests, 2409 (.87%) were 
positive. Positive test results varied by category of test and cate- 
gory of worker. The majority of positive test results (1548) were 
obtained through pre-access testing. Of tests conducted on work- 
ers having access to the protected area, there were 550 positive 
tests from random testing, and 214 positive tests form for-cause 
testing. Followup testing of workers who had previously tested pos- 
itive resulted in 65 positive tests. Positive test results also varied 
by category of worker. Overall, short-term and long-term contractor 
personnel had the highest rates of positive tests. Licensee employ- 
ees had lower rates of positive test results. 22 figs., 7 tabs. 


31059 (NUREG/CR-5763) Auxiliary feedwater system risk- 
based inspection guide for the Callaway Nuclear Power Plant. 
Moffitt, N.E. (Pacific Northwest Lab., Richland, WA (United 
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States)); Gore, B.F.; Vo, T.V. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Radiation Protection and 
Emergency Preparedness; Pacific Northwest Lab., Richland, WA 
(United States). Aug 1991. 26p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-7725). Source: OSTI; NTIS; INIS; GPO. 

In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
modes and failure mechanisms for the AFW system at the selected 
plants. Callaway was selected as the eleventh plant for study. The 
product of this effort is a prioritized listing of AFW failures which 
have occurred at the plant and at other PWRs. This listing is in- 
tended for use by NRC inspectors in the preparation of inspection 
plans addressing AFW risk-important components at the Callaway 
plant. 23 refs., 1 fig., 1 tab. 


31060 (NUREG/CR-5771) Probability and consequences of 
misloading fuel in a PWR. Diamond, D.J. (Brookhaven National 
Lab., Upton, NY (United States)); Hsu, C.J.; Mubayi, V. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Brookhaven National Lab., Upton, NY (United 
States). Aug 1991. 61p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG-52294). Source: OSTI; NTIS; 
INIS; GPO. 

This report documents the results of a study into the frequency 
and consequences of misloading fresh fuel assemblies during the 
reloading of a pressurized water reactor. The consequences that 
were considered included (1) loss of required shutdown margin, (2) 
inadvertent criticality, and (8) worker exposure within the plant 
given inadvertent criticality. Neutronic calculations were performed 
for different patterns of fresh fuel clustered together in a Combus- 
tion Engineering rector. The fresh fuel considered had a high 
U-235 content and was assumed to be loaded without control 
element assemblies. The frequencies of misloading fresh fuel as- 
semblies into these clustered patterns were calculated taking into 
account operator errors an equipment malfunctions that could oc- 
cur during an offload/reload sequence. The study has improved our 
understanding of how difficult it is to misload fuel and has quanti- 
fied the loss of shutdown margin and the frequency of occurrence 
for specific misloadings as well as the doses that might result from 
an inadvertent criticality. 15 refs., 18 figs., 13 tabs. 


31061 (SAND-91-1348C) Eftect of initial conditions on 
combustion generated loads. Tieszen, S.R. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9108128-1: 11. structural mechanics in 
reactor technology, Shanghai (China), 14-16 Aug 1991). Order 
Number DE91016646. Source: OSTI; NTIS; GPO Dep. 

This analytical study examines the effect of initial thermodynamic 
conditions on the loads generated by the combustion of homoge- 
neous hydrogen-air-steam mixtures. The effect of _ initial 
temperature, pressure, hydrogen concentration, and steam concen- 
tration is evaluated for two cases, (1) constant volume and (2) 
constant initial pressure. For each case, the Adiabatic, lIsochoric, 
Complete Combustion (AICC), Chapman-Jouguet (CJ), and nor- 
mally reflected CJ pressures are calculated for a range of hydrogen 
and steam concentrations representative of the entire flammabie 
regime. For detonation loads, pressure profiles and time-histories 
are also evaluated in one-dimensional Cartesian geometry. The 
results show that to a first approximation, the AICC and CJ pres- 
sures are directly proportional to the initial density. Increasing the 
hydrogen concentration up to stoichiometric concentrations signifi- 
cantly increases the AICC, CJ, and reflected CJ pressures. For the 
constant volume case, the AICC, CJ, and reflected CJ pressures 
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increase with increasing hydrogen concentration on the rich side of 
stoichiometric concentrations. For the constant initial pressure case, 
the AICC, CJ and reflected CJ pressures decrease with increasing 
hydrogen concentration on the rich side of stoichiometric values. 
The addition of steam decreases the AICC, CJ and reflected CJ 
pressures for the constant initial pressure case, but increases them 
for the constant volume case. For detonations, the pressure time- 
histories can be normalized with the AICC pressure and the 
reverberation time for Cartesian geometry. 35 refs., 16 figs. 


31062 (SIS—1991:4) Measurements of individual doses 
from external radiation in the Brjansk region of the Russian 
republic of the USSR. Wallstroem, E. (Sahigrenska Sjukhuset, 
Goeteborg (Sweden)); Woehni, T. Statens Inst. for Straalehygiene, 
Oslo (Norway). 1991. 26p. Order Number DE92601214. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Individual doses from external photon radiation to various occu- 
pational groups in three different villages in the Brjansk region of 
the Russian republic of the USSR have been measured by individ- 
ual TL-dosemeters. A total of 86 persons were monitored for a 
period of 10 days in September 1990, from which 83 dosemeters 
were returned. The villages had different levels of deposition, but 
they all belonged to the "strictly controlled zone”, i.e. deposition 
levels 555 to 1480 kBa/m* (15 to 40 Ci/km?). The results show in- 
dividual effective dose equivalents during one month in the range 
80 to 1000 Sv. Schoolchildren received the lowest doses, and dif- 
ferent groups of fields workers the highest. Estimated mean annual 
effective dose equivalents ranged from 2.0 mSv to 4.6 mSv for the 
different occupational groups and types of dwellings. Monthly mean 
effective dose equivalents relative to the reported mean deposition 
of Cs-137 ranged from 110 (in-door workers in stone houses) to 
290 uSv per MBq/m? (out-door workers in wooden houses). The 
reported results are lower than theorectical estimates based on the 
reported level on contamination. The ratio of the mean effective 
dose equivalent for persons living in wooden and stone houses 
ranged from 1.4 to 2.6 for the various villages and occupational 
groups. 21 refs., 5 figs., 9 tabs. 


31063 (UCID—21921) Risk insights trom seismic margin 
methodologies. Prassinos, P.G. (Lawrence Livermore National 
Lab., CA (United States)); Murray, R.C.; Budnitz, R.J. Lawrence 
Livermore National Lab., CA (United States). 28 Jun 1990. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017234. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this report is to discuss the current information 
on methodological aspects of obtaining risk insight from seismic 
margins methodologies. It is feasible in the context of a seismic 
margins review to gain an understanding of the risk significance of 
important seismic-induced accident sequences. These insights will 
be approximate and qualitative, and sometimes conservative in 
character. However, it is not feasible to obtain detailed characteris- 
tic of containment breach, timing, quantity of radioactive release or 
Offsite consequences. 10 refs. 


31064 (ZfK-742) Fuel rod performance in the VVER-440 
type reactor during modified operating conditions. Carl, H. 
(Zentralinstitut fuer Kernforschung, Rossendorf (Germany, F.R.)); 
Buechner, R.; Linek, J.; Poetter, K.F.; Suschowk, G. Zentralinstitut 
fuer Kernforschung, Rossendorf (Germany). May 1991. 13p. (in 
German). Order Number DE91531523. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Modified refuelling modes of VVER-440 type reactors e.g. for re- 
ducing the neutron irradiation of pressure vessel, increasing burnup 
and introduction of new control modes lead, among other conse- 
quences, above all to a changed stress of fuel rods. To estimate 
the effects expected on the fuel rod performance in steady-state 
conditions and during positive power ramps, model calculations us- 
ing the STOFFEL and FEMROT codes, developed at the Central 
Institute of Nuclear Research Rossendorf, were carried out. The 
results obtained are presented and discussed with regard to fuel 
temperature, size change of fuel and cladding gap width and con- 
tact pressure as well as tangential stress on the inner cladding 
surface versus exposure time and internal pressure. (orig.). 
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31065 (NEI-F-+140) Data communication connections be- 
tween energy management systems: Final report. Reiman, K. 
(Imatran Voima Oy, Vantaa (Finland)). Kauppa-ja Teollisuusministe- 
rio, Helsinki (Finland). Energiaosasto. 1990. 15p. (in Finnish). 
Order Number DE91527102. Source: OSTI; NTIS (US Sales Only). 

In cooperation with Pohjolan Voima Oy, Teollisuuden Voimansi- 
irto Oy and Suomen Saehkoelaitosyhdistys ry. 

Data communication connections between energy management 
systems have generally been realized by vendor dependent two 
point connections. This kind of realization makes the management 
of systems difficult and causes extra costs. An open, SCADA inde- 
pendent data communications software has been planned and 
realized in this project. Norwegian ELCOM 83 protocol and packet 
switched data network have been used as a basis. The developed 
software is called by name FinELCOM. The software makes possi- 
ble the transfer of binary, integer and floating point data by four 
different transfer type. The software also makes possible the trans- 
fer of set points and commands. The software makes easier the 
management and development of the data communications system 
by realizing open and vendor independent interfaces towards the 
SCADA system and the data communications network. The soft- 
ware is available without licence fees for energy management 
systems in Finland. 


31066 (SV-UE-91-15) Power system control - in a future 
perspective. Cegrell, T. (Royal Inst. of Tech., Stockholm (SE). 
Dept. of Industrial control systems). Swedish State Power Board, 
Vaellingby (Sweden). 20 Feb 1991. 28p. (in Swedish). Order Num- 
ber DE91527153. Source: OSTI; NTIS (US Sales Only). 

This report gives a broad and visionary view of the future for the 
area of power system contro! by focusing, from a high system 
level, on the most important glimpses of expected changes in a ten 
year perspective. The presentation is free from complicated theo- 
retical concepts. The report can be used as a Starting point for 
discussion in wide circles between technical and economical 
people as well as managers and politicans. The Swedish power in- 
dustry is on the brink of some dramatical changes, for example, a 
deregulation, with local production and transmission networks of 
common carrier type. These will have great impact on the way of 
supervising and controlling the process. Focus will be piaced on 
operation. Many new technical systems for improving and even 
making a rational operation possible will be put into effect on differ- 
ent levels of the power system. Control systems and contro! will 
become a life nerve of the power utilities. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 31072 


31067 (PNL-SA-18950) A power beaming based infrastruc- 
ture for space power. Bamberger, J.A. Pacific Northwest Lab., 
Richland, WA (United States). Aug 1991. 7p. Sponsored by US- 
DOE, Washington, DC (United States), DOE Contract 
AC06-76RL01830. (CONF-910801—21: 26. intersociety energy con- 
version engineering (IECE) conference, Boston, MA (United 
States), 3-9 Aug 1991). Order Number DE91017533. Source: 
OSTI; NTIS; GPO Dep. 

At present all space mission power requirements are met by in- 
tegral, on-board, self-contained power systems. To provide needed 
flexibility for space exploration and colonization, an additional ap- 
proach to on-board, self-contained power systems is needed. 
Power beaming, an alternative approach to providing power, has 
the potential to provide increased mission flexibility while reducing 
total mass launched into space. Laser-power beaming technology 
provides a viable power and communication infrastructure that can 
be developed sequentially as it is applied to power satellite 
constellations in Earth orbit and to orbital transport vehicles trans- 
ferring satellites and cargos to geosynchronous orbit and beyond. 
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Coupled with nuclear electric propulsion systems for cargo trans- 
port, the technology can be used to provide global power to the 
Lunar surface and to Mars’ surface and moons. The technology 
can be developed sequentially as advances in power system and 
propulsion system technology occur. This paper presents stepwise 
development of an infrastructure based on power beaming that can 
support the space development and exploration goals of the Space 
Exploration Initiative. Power scenarios based on commonality of 
power systems hardware with cargo transport vehicles are de- 
scribed. Advantages of this infrastructure are described. 12 refs., 4 
figs., 1 tab. 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 31072 


2407 Economic, Industrial, and Business Aspects 


31068 (DOE/BP-1373) Energy resources performance 
report, FY 1989 and FY 1990. USDOE Bonneville Power Adminis- 
tration, Portland, OR (United States). Jul 1991. 68p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE91017207. Source: OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (BNL) is Energy Resources 
Performance Report highlights major activities and accomplish- 
ments during fiscal years 1989 and 1990. It is designed to help our 
customers monitor their investment in a reliable, cost-effective 
power supply. The Energy Resources Program mission is to—plan 
for meeting BPA’s future power requirements and design and man- 
age programs that carry out the plans. The first step is to forecast 
the energy needs of 173 wholesale customers—electric utilities and 
direct-service industries in the Pacific Northwest. These are spread 
over a 300,000-square-mile service area, covering the States and 
parts of five others. Bonneville then has to meet customer needs 
by delivering reliable, environmentally sound, least-cost energy 
resources. The agency supplies about one-half the electricity con- 
sumed in the region. With their Energy Resources programs 
Bonneville has completed almost a decade of least-cost planning 
as mandated by the Pacific Northwest Electric Power Planning and 
Conservation Act. Federal Columbia River Power System is con- 
fronting a slight deficit unless it acquires new energy resources. 
We have purchased a total of almost 350 average megawatts of 
conservation, about 100 aMW in the past two years. Though the 
major part of this 100 aMW is from conservation and moderniza- 
tion at the region’s aluminum smelters, energy savings were 
obtained in all other sectors. Bonneville spent close to #150 million 
in the past years on conservation. 


31069 (DOE/BP-1435) A comparison of design criteria, 
construction practices, and cost: Bonneville Power Adminis- 
tration, Umatilla Electric Co-Op Association, Arizona Public 
Service Company, Ontario Hydro, and Los Angeles Department 
of Water and Power. USDOE Bonneville Power Administration, 
Portland, OR (United States). Office of Engineering. Jul 1990. 11p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE91017209. Source: OSTI; NTIS; GPO Dep. 

BPA is continually challenged to be cost competitive with other 
public and private utilities. This report summarizes the results of a 
survey conducted in 1989 by the Office of Engineering to compare 
design criteria and practices for constructing transmission and sub- 
station facilities with those of other utilities. The objective of the 
study was to evaluate whether BPA's design criteria and practices 
result in higher cost for power system facilities with respect to 
other utilities. The study was initiated by the Assistant Administra- 
tor for Engineering as part of an overall effort to review BPA's 
reliability criteria, standards, and related design practices. The 
evaluation was divided into three major parts which addressed the 
design and construction of transmission lines, buildings, and sub- 
station and control facilities. To conduct the survey, detailed 
questionnaires were developed to cover a broad spectrum of de- 
sign criteria, cost, and related subjects, such as environment, land, 
design, procurement, and construction practices. The question- 
naires were sent to participating utilities, followed by visits to the 
utilities by the BPA survey teams. Of the four utilities participating 
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in the survey, three are larger utilities located outside the Pacific 
Northwest Region. The utilities were selected because they have 
transmission voltages similar to BPA, voltages up to 500-kV. The 
fourth is a smaller BPA customer utility from within the Region 
selected to provide A BPA customer viewpoint. as well as compar- 
ative design information for lower voltage facilities. 14 tabs. 


31070 (DOE/BP-1463) A comparison of design criteria, 
construction practices and cost: Among Bonneville Power Ad- 
ministration, Umatilla Electric Co-op Association, Arizona 
Public Service Company, Los Angeles Department of Water 
and Power, Ontario Hydro. USDOE Bonneville Power Administra- 
tion, Portland, OR (United States). Office of Engineering. 3 Aug 
1990. 124p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91017208. Source: OSTI; NTIS; GPO 
Dep. 

BPA is continually challenged to be cost competitive with other 
public and private utilities. This report summarizes the results of a 
survey conducted in 1989 by the Office of Engineering to compare 
design criteria and practices for constructing transmission and sub- 
station facilities with those of other utilities. The objective of the 
study was to evaluate whether BPA’s design criteria and practices 
result in higher cost for power system facilities with respect to 
other utilities. The study was initiated by the Assistant Administra- 
tor for Engineering as part of overall effort to review BPA's 
reliability criteria, standards, and related design practices. The 
survey was jointly conducted by BPA’s Division of Facilities Engi- 
neering and the Division of Electrical and Electronic Engineering. 
The evaluation was divided into three major parts which addressed 
the design and construction of transmission lines, buildings, and 
substation and control facilities. To conduct the survey, detailed 
questionnaires were developed to cover a broad spectrum of de- 
sign criteria, costs, and related subjects, such as environment, 
land, design, procurement, and construction practices. The ques- 
tionnaires were sent to participating utilities, followed by visits to 
the utilities by the BPA survey teams. Of the four utilities participat- 
ing in the survey, three are larger utilities located outside the 
Pacific Northwest Region. The utilities were selected because they 
have transmission voltages similar to BPA, voltages up to 500-kV. 
The fourth is a smaller BPA customer utility from within the Region 
selected to provide a BPA customer viewpoint, as well as compara- 
tive design information for lower voltage facilities. 6 refs., 43 tabs. 


31071 (DOE/BP/91590-T1) Market assessment of comput- 
ers and miscellaneous equipment in the commerical sector. 
Baker, Reiter and Associates, Seattle, WA (United States). 30 Sep 
1989. 187p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AT79-88BP91590. Order Number 
DE91017223. Source: OSTI; NTIS: GPO Dep. 

Bonneville Power Administration (BPA) retained BR Associates, 
Inc. to conduct a study of “plug loads” in the commercial sector. 
The goals of this study were to quantify the magnitude and rate of 
growth of consumption due to miscellaneous equipment, identify 
the market trends that affect miscellaneous consumption, and iden- 
tify possible conservation opportunities for miscellaneous 
equipment. This study focuses on “computers and miscellaneous 
equipment” (CME) in eight commercial building types: large office, 
small office, large dry goods retail, small dry goods retail, grocery, 
restaurant, hote/motel and school. The CME category includes 
electrical equipment that does not contribute to any of the major 
process loads in a commercial building (this excludes HVAC, over- 
head lighting and water heat in all buildings, refrigeration in 
groceries and cooking in restaurants). Most, but not all, of CME 
falls into the “Miscellaneous” or “Other” end use in a commercial 
end use forecasting model, and most, but not all, of CME is typi- 
cally plugged into receptacles. The study consists of analysis of 
data from BPA’s End-Use Load and Consumer Assessment Project 
(ELCAP) and other sources, literature searches, interviews with 
equipment vendors, engineers, and market analysts, and an expert 
review process. The greatest potential for CME conservation lies in 
the incorporation of energy-saving laptop computer technology 
(e.g. chips that are less power-intensive and components that 
automatically shut off when not in use) into desktop personal com- 
puters, and in the widespread use of an effective energy-saving 
mode on copying machines. 98 refs., 6 figs., 40 tabs. 
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31072 (PNL-SA-19616) Benefit/cost comparison for utility 
SMES applications. DeSteese, J.G.; Dagle, J.E. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-910801—19: 26. intersociety energy con- 
version engineering (IECE) conference, Boston, MA (United 
States), 3-9 Aug 1991). Order Number DE91017425. Source: 
OSTI; NTIS; GPO Dep. 

This paper summarizes eight case studies that account for the 
benefits and costs of superconducting magnetic energy storage 
(SMES) in system-specific utility applications. Four of these scenar- 
ios are hypothetical SMES applications in the Pacific Northwest, 
where relatively low energy costs impose a stringent test on the vi- 
ability of the concept. The other four scenarios address SMES 
applications on high-voltage, direct-current (HVDC) transmission 
lines. While estimated SMES benefits are based on a previously 
reported methodology, this paper presents results of an improved 
cost-estimating approach that includes an assumed reduction in 
the cost of the power conditioning system (PCS) from approxi- 
mately $160/kW to $80/kW. The revised approach results in all the 
SMES scenarios showing higher benefit/cost ratios than those re- 
ported earlier. However, in all but cases, the value of any single 
benefits is still less than the unit's levelized cost. This suggests, as 
a general principle, that the total value of multiple benefits should 
always be considered if SMES is to appear cost effective in many 
utility applications. These results should offer utilities further en- 
couragement to conduct more detailed analyses of SMES benefits 
in scenarios that apply to individual systems. 11 refs., 4 figs. 


2506 Thermal 


31073 (DTH-LET-RE-90-8) Pertormance indices for heat 
stores. Qvaie, B.; Henriksen, U.; Soerensen, S.N.; Houbak, N. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Ener- 
giteknik. Oct 1990. 44p. Order Number DE91527044. Source: 
OSTI; NTIS (US Sales Only). 

Two sets of performance indices for thermal energy stores have 
been presented and discussed. One set is preferred and its use 
and usefulness is demonstrated by applying it to the experimental 
results from a solar-assisted groundwater heat-pump based low- 
temperature seasonal thermal-energy store and to the results from 
a high-temperature seasonal thermal-energy store 


31074 (LUND-MPH-91-05) Ground heat storage: Therma! 
analyses of duct storage systems. Theory. Heilstroem, G. Lund 
Univ. (Sweden). Dept. of Mathematical Physics. 26 Apr 1991. 262p. 
Order Number DE91527240. Source: OSTI; NTIS (US Sales Only). 

A duct ground heat storage system is a device where heat is 
stored directly in the ground, which provides large storage capaci- 
ties at a low cost. In solid rock the duct system typically consists of 
a large number of boreholes. In clay, sandy soil, or peat deposits, 
the duct system can be obtained by driving down vertical U-shaped 
loopes of thin plastic tubes. The thesis presents a theory for the 
thermal processes in the ground. The thermal process is divided 
into a local process around each ground heat exchanger and a 
macroscale or global process in the storage volume and the sur- 
rounding ground. There is also a thermal process between the 
heat carrier fluid and the ground immediately outside the heat ex- 
changer, which is represented by a fluid-to-ground thermal 
resistance. The fluid-to-ground resistance and the local process de- 
termine the heat transfer capacity of the ground heat exchanger. It 
depends on the specific arrangements of the flow channels in the 
ground heat exchanger, the thermal properties of the materials in- 
volved in the thermal process, and the distances between adjacent 
heat exchanger channels. The local thermal process in the ground 
is studied for steady-flux, step-change, and periodic variations. The 
new concept of a steady-flux regime is exploited extensively. Ex- 
plicit analytical expressions for the heat transfer capacity of several 
types of ground heat exchangers are derived. Relatively simple 





formulas for an effective fluid-to-ground thermal resistance are ob- 
tained for cases with simplified boundary conditions. During the 
initial years there is a transient thermal build-up of the temperature 
field around the store. The annual heat losses will gradually 
approach a steady-state value. These heat losses have been cal- 
culated numerically with the genuinely three-dimensional character 
taken into account. During storage cycle there is a superimposed 
periodic variation, which is treated by an analytical method. (au). 


31075 (PNL-7220) The University of Minnesota aquifer 
thermal energy storage (ATES) field test facility - system de- 
scription, aquifer characterization, and results of short-term 
test cycles. Walton, M. (Minnesota Geological Survey, St. Paul, 
MN (United States)); Hoyer, M.C.; Eisenreich, S.J.; Holm, N.L.; 
Holm, T.R.; Kanivetsky, R.; Jirsa, M.A.; Lee, H.C.; Lauer, J.L.; 
Miller, R.T.; Norton, J.L.; Runke, H. Pacific Northwest Lab., Rich- 
land, WA (United States); Minnesota Geological Survey, St. Paul, 
MN (United States). Jun 1991. 300p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017858. Source: OSTI; NTIS; GPO Dep. 

Phase 1 of the Aquifer Thermal Energy Storage (ATES) Project 
at the University of Minnesota was to test the feasibility, and 
model, the ATES concept at temperatures above 100°C using a 
confined aquifer for the storage and recovery of hot water. Phase 1 
included design, construction, and operation of a 5-MW thermal in- 
put/output field test facility (FTF) for four short-term ATES cycles (8 
days each of heat injection, storage, and heat recover). Phase 1 
was conducted from May 1980 to December 1983. This report de- 
scribes the FTF, the Franconia-lronton-Galesville (FIG) aquifer 
used for the test, and the four short-term ATES cycles. Heat recov- 
ery; operational experience; and thermal, chemical, hydrologic, and 
geologic effects are all included. The FTF consists of monitoring 
wells and the source and storage well doublet completed in the FIG 
aquifer with heat exchangers and a fixed-bed precipitator between 
the wells of the doublet. The FIG aquifer is highly layered and a re- 
ally anisotropic. The upper Franconia and lronton-Galesville parts 
of the aquifer, those parts screened, have hydraulic conductivities 
of ~0.6 and ~1.0 m/d, respectively. Primary ions in the ambient 
ground water are calcium and magnesium bicarbonate. Ambient 
temperature FIG ground water is saturated with respect to calcium/ 
magnesium bicarbonate. Heating the ground water caused most of 
the dissolved calcium to precipitate out as calcium carbonate in the 
heat exchanger and precipitator. Silica, calcium, and magnesium 
were significantly higher in recovered water than in injected water, 
suggesting dissolution of some constituents of the aquifer during 
the cycles. Further work on the ground water chemistry is required 
to understand water-rock interactions. 


31076 (PNL-SA-18872) Site-specific investigations on 
aquifer thermal energy storage for space and process cooling. 
Brown, D.R. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1991. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-910801—20: 26. 
intersociety energy conversion engineering (IECE) conference, 
Boston, MA (United States), 3-9 Aug 1991). Order Number 
DE91017534. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) has completed three 
preliminary site-specific feasibility studies that investigated aquifer 
thermal energy storage (ATES) for reducing space and process 
cooling costs. Chilled water stored in an ATES system could be 
used to meet all or part of the process and/or space cooling loads 
at the three facilities investigated. Seasonal or diurnal chill ATES 
systems could be significantly less expensive than a conventional 
electrically-driven, load-following chiller system at one of the three 
sites, depending on the cooling water loop return temperature and 
presumed future electricity escalation rate. For the other two sites 
investigated, a chill ATES system would be economically competi- 
tive with conventional chillers if onsite aquifer characteristics were 
improved. Well flow rates at one of the sites were adequate, but 
the expected thermal recovery efficiency was too low. The reverse 
of this situation was found at the other site, where the thermal re- 
covery efficiency was expected to be adequate, but well flow rates 
were too low. 3 refs., 9 tabs. 


31077 (TKK-F-B117) Optimization of a hybrid thermal en- 
ergy storage. Keinaenen, A. Helsinki Univ. of Technology, 
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Otaniemi (Finland). Dept. of Technical Physics. 1988. 117p. (in 
Finnish). Order Number DE91527090. Source: OSTI; NTIS (US 
Sales Only). 

The construction of energy systems is often impended by the 
time difference between power demand and energy production. It 
has been possible to reduce this problem by energy storage. This 
compensates for the time difference between consumption and 
production, and the surplus energy produced at one time can be 
stored for use when demand is greatest. Hybrid storage is a form 
of thermal storage which can reduce the time dependence both on 
daily and annual levels. In this study. factors affecting the dimen- 
sioning of hybrid thermal storage have been examined. A quick 
half-analytical mathematical simulation program has been used as 
an instrument to determine thermally economical measuring and 
control parameters of the storage. During the study a new lattice 
generation routine was added to the program, which shortens driv- 
ing time. A difference equation has been further developed for 
calculating conductive heat transfer in rock. The model of the water 
storage operation was changed to a two-condition solution which 
can be used to simulate water storage in temperature sedimenta- 
tion. Several simulation were done with the model. Two different 
hybrid storage applications were studied in more detail. One was a 
district heating application where charging and discharging effects 
are large and the charging temperatures are high. The other appli- 
cation was a low temperature local solar energy system. 
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31078 (ETDE-mf—1531342) Investigations on the kinetics of 
the sodium/6-alumina electrode. Final report. Holzaepfel, G.; 
Rose, R.; Kotzan, H.: Rickert, H. Dortmund Univ. (Germany). 
Lehrstuhl fuer Physikalische Chemie 1; Bundesministerium fuer 
Forschung und Technologie. Bonn (Germany). Apr 1990 101p. (In 
German). Contract BMFT 03E4496C. Order Number DE91531342. 
Source: OSTI; NTIS (US Sales Only). 

In this research project electrochemical investigations at the 
phase-boundary Na(1)/Na-G-AloO3 were carried out about the ki- 
netic behaviour of the sodium-electrode in the Na/S-battery. 
Applied techniques were stationary methods as well as impedance- 
measurements. The results are very important with regard to the 
behaviour of the above mentioned phase-boundary during longer 
current flow. The results from the measurements yielded that the 
electrochemical kinetic is not controlled by charge-transfer or 
diffusion. The kinetic is determined by a resistance which is inde- 
pendent on the current flow in the cell. It could be showed that this 
additional reistance is related to the wetting characteristics of 
sodium on Na-G-AloO3. If the surface is completely wetted (over 
400deg C) this resistance vanished, but if the surface is not com- 
pletely wetted it has a lower value when the electrolyte surfaces 
are smoother than with rougher surfaces. This resistance can be 
interpreted as a consequence of the contraction of the current 
paths if, as the wetting is incomplete, there are less sites for the 
dissolution/deposition of sodium at the interface. This means that 
the total polarisation in the case of high temperature and smooth 
surfaces only depends on the electrolyte material. Analogous inter- 
pretations are attained if the results of the measurements related 
to the phase-boundary-capacity are taken into account. (orig.) With 
44 refs., 3 tabs., 39 figs. 


31079 (LBL-30696) Current status of solid-state lithium 
batteries employing solid redox polymerization cathodes. 
Visco, S.J.; Doeff, M.M.; De Jonghe, L.C. Lawrence Berkeley Lab., 
CA (United States). Mar 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-910344—2: 5. international seminar on lithium battery tech- 
nology and applications, Deerfield Beach, FL (United States), 4-8 
Mar 1991). Order Number DE91016988. Source: OSTI; NTIS; 
GPO Dep. 

The rapidly growing demand for secondary batteries having high 
specific energy and power has naturally led to increased efforts in 
lithium battery technology. Still, the increased safety risks 
associated with high energy density systems has tempered the en- 
thusiasm of proponents of such systems for use in the consumer 
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marketplace. The inherent advantages of all-solid-state batteries in 
regards to safety and reliability are strong factors in advocating 
their introduction to the marketplace. However, the low ionic con- 
ductivity of solid electrolytes relative to non-aqueous liquid 
electrolytes implies low power densities for solid-state systems op- 
erating at ambient temperatures. Recent advances in polymer 
electrolytes have led to the introduction of solid electrolytes having 
conductivities in the range of 10-* (ohm cm)~" at room tempera- 
ture; this is still two orders of magnitude lower than liquid 
electrolytes. Although these improved ambient conductivities put 
solid-state batteries in the realm of practical devices, it is clear that 
solid-state batteries using such polymeric separators will be thin- 
film devices. Fortunately, thin-film fabrication techniques are well 
established in the plastics and paper industry, and present the pos- 
sibility of continuous web-form manufacturing. This style of battery 
manufacture should make solid polymer batteries very cost- com- 
petitive with conventional secondary cells. In addition, the greater 
geometric flexibility of thin-film solid-state cells should provide ben- 
efits in terms of the end-use form factor in device design. This 
work discusses the status of solid redox polymerization cathodes. 7 
refs., 7 figs. 


31080 Overcharge tolerant high-temperature cells and bat- 
teries. Laszlo, R.: Nelson, P.A. To Dept. of Energy. 1 Aug 1988. 
USA Patent patent application 7-227,021. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE91017146. Source: OSTI; NTIS; GPO 
Dep. 

In a lithium-alloy/metal sulfide high temperature electrochemical 
cell, cell damage caused by overcharging is avoided by providing 
excess lithium in a high-lithium solubility phase alloy in the nega- 
tive electrode and a specified ratio maximum of the capacity of a 
matrix metal of the negative electrode in the working phase to the 
capacity of a transition metal of the positive electrode. In charging 
the cell, or a plurality of such cells in series and/or parallel, chemi- 
cal transfer of elemental lithium from the negative electrode 
through the electrolyte to the positive electrode provides sufficient 
lithium to support an increased self-charge current to avoid anodic 
dissolution of the positive electrode components above a critical 
potential. The lithium is subsequently electrochemically transferred 
back to the negative electrode in an electrochemical/chemical cycle 
which maintains high self-discharge currents on the order of 3-15 
mA/cmé in the cell to prevent overcharging. 6 figs. 


31081 Chemically stable battery membrane. Arnold, C. Jr.; 
Assink, R.A.; Hollandsworth, R.P. To Dept. of Energy. 5 Oct 1988. 
USA Patent patent application 7-253,633. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91017351. Source: OSTI; NTIS; 
GPO Dep. 

For batteries containing strong oxidizing electrolytes and a mem- 
brane separating two electrolyte solutions, e.g., a zinc/ferrocyanide 
battery, an improved oxidation-resistant, conductive, ion-selective 
membrane fabricated from an inert porous perfiuorinated polymer 
sheet, e.g., of poly(tetrafiluoroethylene), radiatively grafted with «- 
methylstyrene and adequately sulfonated. A minor quantity of a 
diviny] compound is preferably added to the «-methyistyrene to 
crosslink the grafted structure. 5 figs. 


31082 (PSI-94) Aluminium batteries. Desilvestro, J. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Holzer, F.; Mueller, S.; 
Haas, O. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Apr 
1991. 60p. (In German). (NEFF-Projekt-382). Order Number 
DE91523101. Source: OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, Bern (CH). 

In the first part of a three-year program sponsored by the 'Na- 
tionaler Energie-Forschungs-Fonds’ and the Paul Scherrer Institute, 
Switzerland, various aluminium alloys e.g. Al-Zn/Sn, Al-Zn/in or 
Al-In, were investigated as anode materials for aluminium/air bat- 
teries. In contrast to programs employing alkaline solutions, we 
used 3 M H2SO, containing additives such as CI~, Zn** or In* in 
the electrolyte. Laboratory AV/O> cells yielded current densities of 
0.1 A/cm? at cell voltages of up to 1.1 V. Faradaic efficiencies de- 
pended on the alloy material and on electrolyte composition and 
reached values of up to 90%. The energy density of < 95 Wh/ 
was limited mainly by the solubility of aluminium(IIl) of ca. 1.5 M in 
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concentrated sulfate electrolytes at room temperature. In the sec- 
ond part, suitable electrolytes and cathode materials for 
rechargeable batteries were investigated, focusing on room 
temperature molten salts and on polyaniline. Polyaniline was char- 
acterized in aqueous and non-aqueous media by electrochemical 
and in situ gravimetric measurements. Based on experimental 
data, projected energy densities of practical rechargeable alu- 
minium/polyaniline batteries amount to 30-50 Wh/kg if organic 
room temperature molten salts are employed and to 60-80 Wh/kg if 
inorganic AICl3/AlBr3-based electrolytes are used at elevated tem- 
perature (ca. 100°C). (author) figs., tabs., 58 refs. 


31083 Insulated, steel railway locomotive batteries. Ham- 
mond, R.J. 7 Jun 1991. Filed date 7 Dec 1989. Canada Patent 
patent application 2004822. 8p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

An improved storage battery for use in railway passenger cars 
consists of an eighth-inch steel casing with welded steel lifting han- 
dies. Each different size and amperage battery type can be color 
coded for identification. The steel case is insulated with shock ab- 
sorbent material with an insulation value of not less than R5, which 
absorbs shocks, prevents splitting and freezing, and preserves 
electrical energy in cold weather. Separate lead-acid cells, which 
are individually sealed and pressure-tested, are installed in the 
casing and sealed again with a regular tar-base sealant. This as- 
sembly process eliminates possible inner cell electrical shorting 
from cracked partitions and prevents acid leakage. Unlike standard 
railway car batteries, which have identical positive and negative 
terminals, the battery of the invention has a molded cast-on cable 
attached permanently to the positive terminal. This prevents the 
dangerous and costly error of reverse connecting, which has fre- 
quently occurred with standard batteries, and also reduces the 
need for additional cables. 3 figs. 
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31084 (CMI-R-91A30004) Energy policy. Moxnes, E. Chris- 
tian Michelsens Inst. for Vitenskap og Aandsfrihet, Bergen 
(Norway). Mar 1991. 57p. Order Number DE91527142. Source: 
OSTI; NTIS (US Sales Only). 

We explain the discrepancy between potential low cost energy 
savings and actual savings by a logit model, which captures mar- 
ket failure in terms of lacking information and high discount rates. 
We discuss the availability of data, and indicate how the model can 
be used to identify policies that are both effective and acceptable. 
Effects of improved technology on demand for end use services 
are discussed as well as producer responses to increased demand 
tor efficiency. A mode! with learning-curve is used to simulate soft” 
and "hard” energy paths. 83 refs., 6 figs., 1 tab. 


31085 (CONF-8910192-, pp. 427-429) International decade 
tor natural disaster reduction. Hays, W.W. (Geological Survey, 
Reston, VA (USA)). Lawrence Livermore National Lab., CA (United 
States). [1989]. From 2. DOE natural phenomena hazards mitiga- 
tion conference; Knoxville, TN (United States); 3-5 Oct 1989. In 
Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

The concept of a Decade for Natural Disaster Reduction was 
proposed by Dr. Frank Press, President of the U.S. National 
Academy of Sciences, in July 1984 at the Eighth World Conference 
on Earthquakes Engineering. Now, the United States and at least 
28 other nations and organizations have taken steps to organize 
and plan for concerted national and international actions during the 
1990's to reduce loss of life and economic losses from disasters 
triggered by natural hazards. Approximately 100 nations are ex- 
pected to accept this goal and to join with the U.S. and others 
following the 43rd General Assembly of the United Nations in the 
fall of 1989. The goals of this program are presented. 


31086 (NEI-DK-601) Nordic seminar: Indoor air quality 
and simulations, working conditions and energy economics. 





Danvak ApS, Lyngby (Denmark). 1990 202p. (In Danish). (CONF- 
9008218-: Nordic seminar on indoor air quality and simulations, 
working conditions and energy economics, Lyngby (Denmark), 27- 
28 Aug 1990). Order Number DE91527069. Source: OSTI; NTIS 
(US Sales Only). 

The Nordic seminar on energy and the environment, held at the 
Technical University of Denmark, Lyngby on the 27th - 28th Au- 
gust, 1990, dealt with energy and the environment, indoor air 
quality and simulation, working conditions and energy economics 
with special emphasis on ventilation systems, energy consumption 
and lighting. (CLS). 
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31087 (IVL-B—1022) The EPS system. A PC-based system 
for development and application of environmental priority 
strategies in product design - from cradle to grave. Ryding, 
S.O. (industrifoerbundet (SE)); Steen, B. Swedish Environmental 
Research Inst., Goeteborg (Sweden). 7 May 1991. 5ip. (in 
Swedish). Order Number DE91527235. Source: OSTI; NTIS (US 
Sales Only). 

Life-Cycle Analysis (LCA) is based on a form of systems analy- 
sis to detailed enumerate flows of materials and energy in order to 
compare a system or products with others and to identify ways to 
optimize it to reduce the environmental impact. However, all avail- 
able LCA-techniques have been claimed to be fraught with 
methodological problems and are open to misuse. The missing link 
is a complementary step of environmental impact analysis of the 
product, whereby the use of natural resources and effects of pollu- 
tant emissions are evaluated and later aggregated to form an 
ultimate assessment of environmental impact. The EPS-system, 
presented in this report, is a complete system for the evaluation of 
the environmental impact of products. It is developed on the basis 
of quantifying environmental indices for the consumption of natural 
resources, effects of emissions, materials and processes to form 
Environmental Load Values indicating a relative product measure 
on the environmental impact during its entire life-cycle. The EPS- 
system should be regarded as a general framework for further 
verification and completion of the environmental indices and prod- 
uct specification. Special efforts have been devoted towards 
making the EPS-system user-friendly and adapted to future inclu- 
sion of new relevant information and a continuous updating. 
Therefore, it has the form of a PC-based application for the input 
of information on the use of raw materials, energy consumption 
and pollutant emissions. Hopefully,t he user-friendly design not 
only encourages routine use by constructors, but also by pur- 
chasers within the framework of environmental sound product 
development. Other interesting fields of application include environ- 
mental impact assessments, environmental auditing, prolongation 
of producer and product liabilities, environmental product declara- 
tions, ECO-labelling of products and the inclusion of environmental 
assets in ‘green economies’. (au). 


31088 (NEI-DK-610) Integrated energy and environmental 
planning for Bornholm: Report B1: Energy status 1987. Bach, 
P. (Energistyrelsen (DK)). Bornholms Amtskommune, Roenne 
(Denmark). Apr 1991 21p. (in Danish). Contract TR-88.218. Order 
Number DE91525344. Source: OSTI; NTIS (US Sales Only). 

An analysis of the 1987 energy system on the island of Born- 
holm, Denmark. The demand for energy on Bornholm is divided 
into heating of buildings, process purposes in industries and agri- 
culture, transport and electricity for lighting and appliances in 
households and in the service sector. The total net heat demand in 
1987 was 1824 TJ. Most of the buildings have individual space 
heating based on oil (84%). The process energy consumption is 
assessed on selected branches. The calculation is based on the 
present sale of electricity from Eastkraft together with specific data 
from larger industries and from the oil companies. The final com- 
sumption for process is 1.076 TJ. The energy consumption for 
transport is 746 TJ where petrol amounts to 83% and diesel to 
17%. The consumption for lighting and appliances in households 
and in the service sector is 477 TJ. The total energy consumption 
was around 4.700-TJ. 50% of the final consumption is used for 
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heating. In 1987 there where two (straw fuelled) district heating 
plants on Bornholm. Most of the electricity used is imported from 
an electricity company on Zealand, Denmark. In 1987 the electric- 
ity import was 834 TJ out of a total of 859 TJ. The remaining 
electricity demand is produced at Eastkraft’s coal and the oil fired 
power plant in Roenne (13 TJ), by wind turbines (11 TJ) and bio- 
mass (1 TJ). The total fuel consumption on Bornholm in 1987 was 
4.000 TJ. The gross energy consumption is around 6.100 TJ. 
Including waste and other biomass, the amounts of renewable en- 
ergy is accessed to 1500-2000 TJ, which is about 33% of the 
gross energy consumption in 1987. (AB). 


31089 (NEI-DK-615) Integrated energy and environmental 
planning tor Bornholm: Report D3: Senario model. Bernsen, E. 
(Cowiconsult, Raadgivende Ingenioer A/S, Lyngby (DK)); Nielsen, 
M. Bornholms Amtskommune, Roenne (Denmark). Apr 1991 23p. 
(In Danish). Contract TR-88.218. Order Number DE91525353. 
Source: OSTI; NTIS (US Sales Only). 

The report describes the model used for calculating the conse- 
quences of scenarios. Its purpose was to organize technological 
data for the supply and demand structure during the analyses of 
the scenarios, and to carry out a number of iterations in order to 
reach the defined goals for environmental quality and development 
of energy services. The model is constructed for use of PC in the 
computer languages SYMPHONY (spreadsheet) and IFPS (interac- 
tive Financial Planning System). It comprises a building and Net 
Heat Demand Model and a Consequence Analysis Model. With the 
first mentioned model it is possible to calculate the net energy 
used for heating and domestic hot water consumption. Data from 
the Danish Energy Atlas, (which contains building areas divided 
into different building categories and heating installations) is used. 
The model is able to calculate investments related to energy con- 
servation in buildings. The Consequence Analysis Model calculates 
the need of gross energy divided into the energy sources, the 
emissions of sulphur dioxide, nitrogen oxides, carbon dioxide, parti- 
cles, polycyclic aromatic hydrocarbons and dioxine, total costs, 
imports and the employment effect. Necessary data are specific 
energy demands, emissions and economy for the technologies 
used to transform the energy resources to energy services, and 
the demand for energy services subdivided into types in a defined 
scenario. These data are results of the calculations performed with 
the Building and Net Heat Demand Model. (AB). 
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31090 (HY/SL-TR-6/1987) Alternatives in supply of energy 
and the countryside. Massa, |.; Sairinen, R.; Itkonen, L. Helsinki 
Univ. (Finland). Dept. of Social Policy. 1987. 63p. (In Finnish). Or- 
der Number DE91527108. Source: OSTI; NTIS (US Sales Only). 
This preliminary study tries to outline the organizational alterna- 
tives for communal energy management and the role of these 
alternatives in rural development at the local level. The develop- 
ment of rural energy management is studied as a part of the 
Finnish national energy economy and predicts on that basis possi- 
ble alternatives for the future. The report is divided into three parts, 
looking at these themes from different perspectives. In the first part 
of this report the alternative energy strategies in their social context 
are studied. The growing importance of renewable domestic energy 
is related to the theoretical discussion on the humanistic and soft 
energy options and their feasibility. The main approaches to socio- 
logical energy research are introduced and the Finnish research in 
this field during the last few years is reviewed. The second part 
analyses the development of supply energy systems in Finland 
from a historical-institutionalistic and structuralistic perspective. The 
energy supply systems are deeply rooted in the industrial history of 
the country. The shift in power production from renewable domestic 
energy to unrenewable imported oil-energy and the strong central- 
ization of the energy supply systems are described. Finally the 
alternatives for community energy management by analysing com- 
munal heat-production systems in four municipalities are studied. 
The analysis shows that the local solutions contain no automatic 


ERA Vol. 16, No. 11 253 





29 ENERGY PLANNING AND POLICY 
2902 Economics and Sociology 


mechanisms, which could protect the community from social 
conflicts or nature from exploitation, though such problems are per- 
haps smaller in scale than in the centralized energy management 
system. 


31091 (KTM/E-B-74) Finnish energy economy up to 2025: 
Some development paths. Kauppa-ja_ Teollisuusministerio, 
Helsinki (Finland). Energiaosasto. 1990. 38p. Order Number 
DE91527079. Source: OSTI; NTIS (US Sales Only). 

This report describes sets of calculations which model possible 
developments in the Finnish energy economy up to the year 2025. 
The results are intended to serve the formulation of a national en- 
ergy strategy that would permit Finland to avert future threats or at 
least to adjust herself to their effects and, on the other hand, to ex- 
ploit the possibilities of directing development in a desirable way. 
The basis of the work is a ‘business as usual’ reference scenario. 
The base scenario describes the future on the assumption of even 
economic growth and of energy policy measures having more or 
less the same objectives and effectivenes as at present. Besides 
the base scenario, eleven others were developed. Seven of these 
deal with modifications of the energy demand pattern of the base 
scenario. The other four study the effects of varying energy mixes 
on the supply side using the base scenario energy demand. The 
main focus of the calculations is on the year 2025. The final con- 
sumption of energy as well as the total use of electricity and 
primary energy by consumption sector and by energy source were 
calculated from the various assumptions. The S02, NOx and CO. 
emissions were estimated using the calculated fuel quantities and 
postulated boiler stock. The dependency of the energy economy 
on energy imports was also studied. 


31092 (NEI-DK-590, pp. 1-9) Energy taxes and decentral 
cogeneration plants. Lund, H. Videncenter for Halm- og Flisfyring 
(Denmark). 1990. 81p. (in Danish). (CONF-9008216—: Conference 
on the kind of future biomass could have in relation to energy sup- 
plies, Billund (Denmark), 22 Aug 1990). In What kind of future has 
biomass in relation to energy supplies?. Order Number 


DE91525261. Source: OSTI; NTIS (US Sales Only). 

The influence of the Danish government's energy taxation and fi- 
nancing policy is discussed in relation to its energy policy. The 
Danish government wishes to promote the use of fuels produced in 
Denmark (National gas and renewable energy sources) and also 
decentral cogeneration plants. (AB). 


31093 (ORNL/PPA-90/2) A primer on world and US foreign 
trade. Jones, D.W. Oak Ridge National Lab., TN (United States). 
Jun 1991. 116p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE91014944. Source: OSTI; NTIS; GPO Dep. 

The ultimate purpose of this report is to provide a background on 
foreign trade for researchers and administrators interested in the 
role of research and development in international competitiveness 
and foreign trade. The descriptions and explanations are designed 
for the technical reader without a background, or a particulariy 
lasting interest, in economics. | have tried to give sufficient expla- 
nations to help the reader evaluate various claims and to exercise 
some informed judgment, but in doing this | have appealed to intu- 
ition as much as possible. The first saction describes trends in 
world and US foreign trade and reviews proposed explanations for 
some of those trends. Following the empirical review, Section 2 
presents several propositions about motivations for foreign trade 
and about consequences of various policies and market changes 
on trade. This section is designed to provide background for Sec- 
tion 3, which focuses on R&D issues in foreign trade. 55 refs., 19 
figs., I7 tabs. 


31094 (OY/PSTL-TIED-72) Cost-benefit analysis of natural 
gas and peat alternatives in energy supply of Northern 
Finland.: Estimation of income and employment effects, esti- 
mation of environmental effects. Maenpaeae, |.; Tervo, H.; 
Hynoenen, A. Oulu Univ. (Finland). Research Inst. of Northern Fin- 
land. Apr 1990. 79p. (In Finnish). Order Number DE91527104. 
Source: OSTI; NTIS (US Sales Only). 

This report contains the addendums no. Il and no. Ill of the 
research cost-benefit analysis of the natural gas and peat alterna- 
tives. Peatland researves of Northern Finland and their utilization 
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for peat production has been cleared up in the addendum no. Il on 
the basis of information, obtained from water and environmental 
authorities and main peat producers. Development of peat utiliza- 
tion has been estimated on the basis of the peat utilization data of 
present peat consuming plants and those of planned ones. The 
employmental effects have been calculated by applying the results 
of cost-benefit analysis on the peat production, transportation and 
energy utilization, which are in accordance with estimated utiliza- 
tion. Environmental effects of of peat and natural gas alternatives 
have heen compared in the addendum no. Ill. Emissions into the 
air from combustion of peat and natural gas and indirect emissions 
from production and transportation were chosen as main targets of 
estimation of environmental effects. A rough estimate has also 
been given of the effects of emissions into water on fishing, and di- 
minishing alternative utilization of peatlands. 


31095 (PNL—7769) Cultural resources inventory and evalu- 
ation for Science City, conducted for expansion of the Maui 
Space Surveillance Site, Haleakala, Maui, Hawaii. Chatters, J.C. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1991. 
20p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE91016703. Source: OSTI; NTIS; GPO Dep. 

As part of the environmental assessment process for the pro- 
posed modifications to the US Air Force Maui Space Surveillance 
Site, an archaeological survey was conducted of Science City, an 
observatory complex on a summit of Haleakala Mountain, Island of 
Maui, Hawaii. Inspection of the 3.1-ha facility revealed four archae- 
ological sites, designated 50-11-2805 through 50-11-2808. All 
consist of one or more temporary, probably single-person shelters 
with leveled floors and walls of stacked stones. Review of the liter- 
ature and discussions with state officials resulted in a finding that 
these sites meet the criteria for nomination to the National Register 
of Historic Places. Four archaeological sites were found during the 
archaeological survey of the land parcel known as Science City on 
the crest of Haleakala. Each consisted of one or more stone fea- 
tures known as shelters. These sites meet the criteria for eligibility 
to the National Register of Historic Places, under criterion (d), po- 
tential to yield important scientific information about prehistory. No 
evidence of any other historical use of the area was found. Two of 
the sites are located inside the proposed MSSS boundary but will 
not be physically altered by construction. Although construction will 
have an effect on the setting of these sites, it will have no adverse 
effect on the characteristics that make them eligible for the Na- 
tional Register of Historic Places. Construction is not expected to 
have a direct effect on the sites. Activity in the vicinity of the sites 
is considered to have an indirect effect, although not a negative 
one. A finding of no adverse effect is recommended. 3 refs., 5 
figs., 2 tabs. 


31096 (SEI-EED-5) Report on socio-economic fieldwork, 
Babati, Arusha region, 8th to 27th July 1989. Noppen, D.; 
Lwoga, C.; Mvungi, A. SIDA collaboration. Stockholm Environment 
Inst. (Sweden). Dec 1989. 82p. Order Number DE91527212. 
Source: OSTI; NTIS (US Sales Only). 

The study of ‘rural electrification’ in Babati District, Arusha Re- 
gion is the first socio-economic fieldwork study in a joint evaluation 
of rural electrification experiences in Tanzania. Three more field- 
work studies are scheduled to take place in the first part of 1990. 
Thus, the present report is limited to experiences from Babati; it 
should not in any way be seen as an interim report which draws 
tentative conclusions for the whole of the rural electrification pro- 
gramme in Tanzania. The specific objectives of the socio-economic 
component of the Babati study are: * To design and test the re- 
search methodology which will be utilised during the subsequent 
fieldwork period. * To provide a qualitative assessment of the im- 
pact of electrification on a district centre. * To lay the basis for an 
integrated ('socio-technical’) approach to the evaluation together 
with the engineering input. The town of Babati was chosen for the 
pilot study for the following reasons: * The area is suitably isolated, 
yet is reasonably accessible (good road links to Arusha). * The 
area has a good potential for agriculture and for agrobased and 
small scale industries. * Adequate background information is avail- 
able on the area in the form of maps, development plans, project 





proposals and other studies. * Previous knowledge of the area on 
the part of the research team. (au). 


31097 (TVA/PUB-90/6) An assessment of Tennessee’s Re- 
source Valley as a location for the production of recreational 
marine equipment. Tennessee Valley Authority, Knoxville, TN 
(United States). Dept. of Economic Analysis and Evaluation. 1990. 
38p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE91015965. Source: OSTI; NTIS. 

A recently completed analysis has identified the recreational ma- 
rine industry as having a strong comparative advantage in 
Tennessee's Resource Valley. The purpose of this report is to de- 
termine the important locational considerations of the industry and 
the Resource Valley’s ability to satisfy them. In the following, an 
overview of the area and of the recreational marine industry is pre- 
sented. Then each of the following comparative considerations are 
analyzed: end markets, input suppliers, transportation, labor force 
and waves, education and training facilities, quality of life and cost 
of living, taxes and government services, energy, and sites and 
building costs. 1 ref., 10 figs., 4 tabs. 


31098 (UCRL-CR-107918) A manual for developing a co- 
operative developmental energy program. Crumbly, |. Lawrence 
Livermore National Lab., CA (United States). 28 Jan 199%. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017073. Source: 
OSTI; NTIS; GPO Dep. 

The Fort Valley State College (FVSC) Cooperative Developmen- 
tal Energy Program (CDEP) was established in 1983 with seed 
money provided by the Office of Minority Economic Impact of the 
US Department of Energy. The primary objective of the FVSC 
CDEP program is to increase the number of minorities and women 
working in the energy industry. This objective is accomplished by 
various activities: The CDEP program focuses on Black American 
as its primary ethnic minority group. Puerto Rican, American In- 
dian, Eskimo, Oriental and Hispanic are the other ethnic minority 
groups that are eligible to participate in the CDEP Program provid- 
ing they are US Citizens. Women are also included as target group 
because of their underrepresentation in the energy industry. This 
manual provides components that were used to set up the FVSC 
CDEP program. 3 figs. 
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Refer also to citation(s) 31089, 31091, 31113, 31114, 31115, 
31116, 31117, 31119, 31131, 31138, 31140, 31144, 31145, 31146, 
32386, 32387, 32388, 32389, 32391, 32394, 32403, 32439, 32457, 
32459, 32516, 32530, 33452 


31099 (ANUCP-—73784) Pollution prevention: What is it 
and how to promote it. Chiu, Shen-yann. Argonne National Lab., 
IL (United States). [1991]. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9108130—1: Environmental and health protection workshop 
on scientific issues and technological challenges, Chungli (Taiwan, 
Province of China), 12-16 Aug 1991). Order Number DE91016522. 
Source: OSTI; NTIS; GPO Dep. 

The rapid industrialization in Taiwan in recent years has resulted 
in the generation of large quantities of hazardous wastes and the 
subsequent pollution of the environment. In the past, the traditional 
pollution control techniques were often focused on the “end-of- 
pipeline” treatment. These types of treatment techniques are very 
expensive and have often transferred the pollutants to other media, 
creating a secondary pollution problem. Several nations, such as 
the United States, Germany, and the Netherlands have adopted 
pollution prevention as a major strategic initiative for pollution con- 
trol and management. Industries in these countries have 
demonstrated that use of pollution prevention approaches can sig- 
nificantly enhance utilization of resources and reduce the pollution 
abatement costs. Government agencies in these countries have 
established strategies and are implementing programs aimed to 
promote pollution prevention concept. This paper is prepared with 
an objective to provide information pertinent to the description and 
promotion of poliution prevention. 30 refs., 1 fig., 2 tabs. 
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31100 (DOE/IG-0295) Cost of environmental survey test- 
ing. USDOE Office of Inspector General, Washington, DC (United 
States). Aug 1991. 19p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The Department of Energy (DOE) performs tests on air, water, 
and soil samples at its facilities to identify, measure, and character- 
ize hazardous substances. Our audit objectives were to review 
these environmental testing activities to determine if the testing 
fees charged by DOE laboratories were reasonable, in comparison 
to those charged by commercial laboratories to the Environmental 
Protection Agency (EPA), and whether future DOE testing could be 
more economically performed. 


31101 (DOE/OR/00033—-T450) Health physics/radiation pro- 
tection enroliments and degrees, 1990: Appendixes. Oak Ridge 
Associated Universities, Inc., TN (United States). Jul 1991. 58p. 
Sponsored by USDOE, Washington, DC (United States); Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC05-760R00033. Order Number DE91018190. Source: 
OSTI; NTIS; GPO Dep. 

Educational facilities granting degrees in the health physics and/ 
or radiation protection during 1990 are listed in this report. Various 
characteristics of the students, degrees and universities are pre- 
sented in tabular format. This report is comprised of appendices 
with numerical data tables; there is no text. 11 tabs. (BN) 


31102 (DOE/RW-—0070-Vol.3) Environmental assessment: 
Reterence repository location, Hanford Site, Washington: Vol- 
ume 3. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (United States). May 1986. 946p. Sponsored by 
USDOE, Washington, DC (United States). Source: INIS; OST! 
(Free of Charge). 

This appendix responds to the issues raised by Federal, State, 
and local governments, affected Indian Tribes, private citizens, and 
other organizations on the draft environmental assessment (EA) 
that was prepared pursuant to Section 112 of the Nuclear Waste 
Policy Act of 1982. In addition to presenting the issues raised in 
the comments and the responses, it describes where changes 
were made in the final EA. 535 refs., 13 figs., 16 tabs. 


31103 (ECN-RX-91-029) CO. emission reduction consen- 
sus. Okken, P.A. Netherlands Energy Research Foundation, 
Petten (Netherlands). May 1991. 8p. Order Number DE91524108. 
Source: OSTI; NTIS (US Sales Only). 

A conceptual framework for various issues and arguments in- 
volved in global CO. reduction targets is proposed. 2 figs., 1 tab., 
9 refs. 


31104 (ETDE-mf-1531541) State-of-the-art in avoiding and 
recycling residues in plants to be licensed under 4. BlmSchV 
(Federal Ordinance on Protection against Nuisances). Bin- 
ninger, W.; Dopatka, J.; Doeringer, V.; Oesterie, E. Fichtner, 
Beratende Ingenieure fuer Energie- und Waermewirtschaft GmbH 
und Co. KG, Stuttgart (Germany); Ministerium fuer Umwelt und 
Reaktorsicherheit des Landes Hessen, Wiesbaden (Germany). Sep 
1990 557p. (in German). Order Number DE91531541. Source: 
OSTI; NTIS (US Sales Only). 

With the 2. law amending the Federal Act on Protection against 
Nuisances (BimSchG) a law took effect in November 1985 which 
demands plant-related avoidance and recycling of residues. The 
Hesse Ministry for the Environment and Reactor Safety compiled 
an implementing program in order to enforce this law. Within the 
framework of the implementing program this handbook on the 
state-of-the-art was produced. It contains every residues-relevant 
type of plant subject to licensing. The book is intended mainly for 
licensing and monitoring authorities, but also for plant operators 
and trade associations. (BBR). 


31105 (ETDE-mf-1531644) Cornerstones for the ecological 
development and redevelopment in the new Federal States. 
Umweltpolitik. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany). Nov 1990 49p. (in German). 
Order Number DE91531644. Source: OSTI; NTIS (US Sales Only). 

The ecological and economic crisis in the former GDR presents 
a great challenge to the whole of Germany. The central idea is the 
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objective described in the Unification Treaty of establishing uniform 
ecological living conditions of a high standard for the whole of Ger- 
many. These cornerstones for ecological development and 
redevelopment are a first contribution to the construction of the de- 
velopment and redevelopment programs required by the Unification 
Treaty. They form the conceptual background for a multitude of ac- 
tivities which the Federal Environmental Minister in conjunction with 
the new Federal States is providing for ecological renewal. At the 
same time they attempt to assist the new states and local authori- 
ties with orientation in the matter of environmental conservation, on 
the basis of a condensed summary of the initial position. Within the 
program of action, recommendations and specific measures are 
given for warding off dangers, for medium-term redevelopment 
measures and precautionary environmental protection measures 
with consideration of the state apparatus and financing. (orig./ 
HSCH). 


31106 (INIS-mf—12911, pp. 203-206) The necessity for nu- 
clear power: The oxygen-CO, balance. Harding, J.W. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual _ conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

The oxygen and carbon dioxide content of the air are critical to 
the survival of most life on earth. We are now burning huge 
amounts of fossil fuel to obtain heat and energy, depleting our oxy- 
gen supply and increasing the carbon dioxide in the air. We can 
get all the energy we need from nuclear power, safely, cheaply, 
and cleanly, and nuclear power consumes no oxygen and makes 
no carbon dioxide and causes no acid rain. The problems of nu- 
clear waste and by-products have been solved. 


31107 (NEI-DK-613) Integrated energy and environmental 
planning for Bornholm: Report D1: Energy and environmental 
scenarios tor Bornholm. Emborg, L. (Fysisk Laboratorium 3, 
DTH, Lyngby (DK)); Juul-Kristensen, B.; Bernsen, E.; Nielsen, M. 
Bornholms Amtskommune, Roenne (Denmark). Apr 1991 91p. (in 
Danish). Contract TR-88.218. Order Number DE91525349. Source: 
OSTI; NTIS (US Sales Only). 

The purpose was to investigate if it is possible to fulfil certain 
specified environmental goals for the total energy system on the 
island of Bornholm, Denmark. The energy system should fulfil envi- 
ronmental demands as economically as possible. The total energy 
system should not significantly differ from that of Denmark as a 
whole. The scenarious illustrate energy systems for the year 2010. 
The energy service level is the same and is calculated on the ba- 
sis of the 1987 level for all scenarious. The reference scenario 
gives an impression of the consequences of continuing the current 
technological development with relation to energy and environmen- 
tal policy. In the global environmental scenario the CO2 emission 
defines the stucture of the scenario, based on the recommanda- 
tions in the United Nations report "Our Common Future”. The 
environmental critical loads in the local environmental scenario are 
based on the present environment status on Bornholm. The emis- 
sions of SO2, NO, and the heavy metal Cd define the structure of 
the local environmental scenario. The demands concerning emis- 
sion reductions are, in both of the environmental scenarios, 
compared to the 1987-level. The goals for the environmental 
senarious are reductions of 50-70% compared to the 1987 emis- 
sion level. The calculations show that the emission goals not 
fulfilled in the reference scenario, it is possible to fulfil the CO.- 
emission goal in the global environmental scenario. The total costs 
increase by 10% compared to the reference scenario, it is also 
possible to fulfil the SO2- and NO,-emissions goals in the local en- 
vironmental scenario. (AB). 


31108 (NEI-DK-614) Integrated energy and environmental 
planning tor Bornholm: Report D2: Arranging - according to 
environmental effects - of a mumber of energy systems. 
Emborg, L. (Fysisk Laboratorium 3, DTH, Lyngby (DK)); Juul- 
Kristensen, B. Bornhoims Amtskommune, Roenne (Denmark). Apr 
1991 126p. (in Danish). Contract TR-88.218. Order Number 
DE91525351. Source: OSTI; NTIS (US Sales Only). 

This report arranges a number of changes in the Bornholm en- 
ergy system according to their capacity to live up to various 
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environmental demands. The changes in the energy system are ar- 
ranged according to reduction of COs-, SOs-, NO,- and 
Cadmium-emissions, using economical methods. The investigated 
changes in the energy system are to achieve the greatest possible 
emission reduction for the above prioritized pollutants. 50 changes 
of the energy system are analyzed and compared to the reference 
energy system. The changes involve the choice of end use tech- 
nologies, conversion- and distribution technologies, fuels, cleaning 
technologies, and ways of operating the energy technology. Meth- 
ods in conjunction with the use of the arranged system changes for 
scenario construction are discussed. One could characterize the 
method as a "cost-effectiveness analysis”, where a number of con- 
straints are specified. (AB) 12 refs. 


31109 (NEI-DK-616) Integrated energy and environmental 
planning for Bornholm: Report E: Summary report. 
Cowiconsult Raadgivende Ingenioerer A/S, Virum (Denmark); Ener- 
gistyrelsen, Copenhagen (Denmark); Danmarks  Tekniske 
Hoejskole, Lyngby (Denmark); Risoe National Lab., Roskilde (Den- 
mark); Bornholms Amtskommune, Roenne (Denmark). Apr 1991 
39p. Contract TR-88.218. Order Number DE91525355. Source: 
OSTI; NTIS (US Sales Only). 

Also published in Danish. 

The project is based on the existing social situation on the island 
of Bornholm, Denmark, as well as on the energy and environmen- 
tal situation. The 1987 demand for energy services, divided into 
energy sectors, on Bornholm has been registered. This formed the 
basis for an estimation of the demand for energy services in 2010. 
An increased socio-economic development has been assumed. En- 
ergy consumption for 1987 on Bornholm has been evaluated on 
the basis of fuel sales. The total energy consumption was 4834 TJ 
comprising 2367 TJ for heating, 477 TJ for electric appliances and 
lighting, 1076 TJ for processing, 746 for transport and 168 TJ for 
loss in production and distribution of electricity and district heating. 
The renewable energy resources available for energy purposes, 
have been estimated at 1600-2200 TJ /year. Emission, dispersion, 
deposition and decomposition balances have been outlined for sul- 
phur dioxide, nitrogen oxides, cadmium, carbon dioxide, polycyclic 
aromatic hydrocarbons, dust particles and dioxines. Critical loads 
for deposition have been outlined for some of the pollutants. 
Results indicate that the present deposition of sulphur dioxide, ni- 
trogen oxides and cadmium exceed the critical loads. The emission 
of carbon dioxide should be reduced to avoid global climatic 
effects. Special tools have been developed in order to set up sce- 
narios for year 2010, i.e. a technology catalogue, some priority lists 
and a scenario calculation model. (AB). 


31110 (NEI-SE-71) Environment and energy in the Nordic 
countries: Energy scenarios for year 2010. Brinck, L. (Lund 
Univ. (SE). Dept. of Environmental and Energy Systems Studies); 
Emborg, L.; Juul-Kristensen, B.; Kristiansen, A.; Selvig, E.; Benes- 
tad, O.; Vaittinen, A. Lund Inst. of Tech. (Sweden). Dept. of 
Environmental and Energy Systems Studies. Dec 1990. 152p. (In 
Swedish). Order Number DE91527162. Source: OSTI; NTIS (US 
Sales Only). 

The ultimate goal for this study is to find technical and economic 
means to reduce the emission of acidifying substances and carbon 
dioxide to the atmosphere. The analysis includes power and heat 
production and the transport sector. Two different levels of emis- 
sions are included in the scenarios; one level corresponding to the 
ambitions of the Nordic governments/authorities, and the other to 
the levels that can be permitted with respect to the most vulnerable 
ecological systems. For the latter, more stringent, set of emission 
levels the target for COz is to achieve 80 per cent emission reduc- 
tion before year 2030. For the energy supply and consumption 
sectors the most important measures will be: usage of energy effi- 
cient technology, more applications of wind, biomass and solar 
energy, strong reductions of the use of fossil fuels - also in the 
transport sector, priority to cogeneration of heat and power, and ef- 
ficient SOz and NO, cleaning at stationary sources. (LE). 


31111 (NRRI-91-10) Overview and discussion of the key 
regulatory issues in implementing the electric utility provi- 
sions of the Clean Air Act Amendments of 1990. Rose, K.; 
Burns, R.E. National Regulatory Research Inst., Columbus, OH 
(United States). Jun 1991. 62p. Sponsored by National Association 





of Regulatory Utility Commissioners, Washington. DC (United 
States); National Regulatory Research Inst., Columbus, OH (United 
States). Source: OSTI: National Regulatory Research Inst., 1080 
Carmack Rd., Columbus. OH 43210. 

Title 4 of the Clean Air Act Amendments of 1990 (CAAA) created 
a new regulatory instrument that electric power producers (utilities 
and others) will be required to possess and expand in order to emit 
sulfur dioxide (SO2) into the atmosphere. The emission allowance 
system created by the CAAA will be grafted onto an already com- 
plex system of state and federal electric utility regulation. How 
public utility commissions (PUCs) and the Federal Energy Regula- 
tory Commission (FERC) regulate these allowances will greatly 
affect the decisions that electric utilities under their jurisdiction 
make to comply with the CAAA and, therefore, the cost of compli- 
ance to ratepayers. 2 figs., 9 tabs. 


31112 (UCRL—102867) A multimedia, multipole-exposure 
pathway methodology for deriving risk-based standards for 
tetrachloroethylene (PCE) in soil. Hall, L.C.; Daniels, J.|.; McK- 
one, T.E. Lawrence Livermore National Lab., CA (United States). 
Sep 1990. 17p. Sponsored by USDOE. Washington, DC (United 
States): California State Government. Sacramento, CA (United 
States). DOE Contract W-7405-ENG-48. (CONF-9009293-3: 5. an- 
nual conference on hydrocarbon contaminated soils, Amherst, MA 
(United States), 24-27 Sep 1990). Order Number DE91017438 
Source: OSTI; NTIS; GPO Dep 

For contaminants of concern at hazardous-waste sites, the State 
of California develops exposure criteria referred to as Applied Ac- 
tion Levels (AALs). An AAL is the concentration of a contaminant 
in a source medium that, when exceeded, is expected to pose an 
unacceptable risk to human health. Typically, AALs are calculated 
separately for individual environmental media (e.g., air, water, or 
soil) and only for a limited number of routes of exposure. This ap- 
proach fails to recognize the multimedia character of many soil 
contaminants, and by excluding significant exposure routes, could 
underestimate risk. Using tetrachloroethylene (perchloroethylene, 
PCE) in soil as an example, we describe an alternative methodol- 
ogy for driving risk-based AALs from estimates of intake that 
account for multimedia, multiple-pathway exposure. 24 refs., 7 
tabs. 
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31113 (CONF-9102110-, pp. 8, Paper 1) U.S. policies for 
the global environmental challenge. Williamson, R. (Dept. of En- 
ergy, Washington, DC (USA)). East-West Center, Honolulu, HI 
(United States). Resource Systems Inst.; Argonne National Lab., IL 
(United States). [1991]. From Energy and environment in the Asia- 
Pacific region: planning for an uncertain future; Honolulu, HI 
(United States); 13-15 Feb 1991. In Energy and the environment in 
the Asia-Pacific Region: Planning for an uncertain future. [Proceed- 
ings]. 583p. Order Number DE91012407. Source: OSTI; NTIS. 
Four important issues of energy and the environment are ad- 
dressed. They are: first, the relationship between energy and the 
environment: second, what the US is doing to promote an environ- 
mentally sound energy policy; third, the global environmental 
challenges facing us and the efforts underway to resolve them; and 
finally, what the growing emphasis on environment means for the 
Asia-Pacific region and for industries operating in the region. 


31114 (CONF-9102110—-, pp. 19, Paper 8) Japan’s energy 
supply and demand outlook. Watanabe, Hiroyoshi (Ministry of In- 
ternational Trade and Industry, Tokyo (Japan)). East-West Center, 
Honolulu, HI (United States). Resource Systems Inst.; Argonne 
National Lab., IL (United States). [1991]. From Energy and environ- 
ment in the Asia-Pacific region: planning for an uncertain future; 
Honolulu, HI (United States); 13-15 Feb 1991. In Energy and the 
environment in the Asia-Pacific Region: Planning for an uncertain 
future. [Proceedings]. 583p. Order Number DE91012407. Source: 
OSTI; NTIS. 

Japan's future conditions affecting energy are discussed from the 
perspective of energy users and from a global perspective. Re- 
sponse to changing conditions addresses intensified energy 
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conservation efforts. as well as how to achieve the means for 
appropriate energy supply. In addition, active promotion of interna- 
tional cooperation in all energy areas is discussed. Japan's 
long-term energy supply and demand outlook is evaluated accord- 
ing to the demand outlook. which includes the industry, 
household-service, and transportation sectors, and energy conser- 
vation goals. The supply outlook focuses on the introduction of 
non-fossil energy source development and carbon dioxide emis- 
sions. 


31115 (CONF-9102110—. pp. 8, Paper 11) Energy and envi- 
ronment in China. Xie Shaoxiong (Ministry of Energy, Beijing 
(China)). East-West Center, Honolulu, H! (United States). Resource 
Systems Inst.; Argonne National Lab., IL (United States). [1991]. 
From Energy and environment in the Asia-Pacific region: planning 
for an uncertain future; Honolulu, Hi (United States); 13-15 Feb 
1991. In Energy and the environment in the Asia-Pacific Region: 
Planning for an uncertain future. [Proceedings]. 583p. Order Num- 
ber DE91012407. Source: OSTI; NTIS 

Outstanding progress has been made in China over the past ten 
years in the areas of energy production and construction. Even 
though China has rapidly developed its energy industry, the energy 
supply is still far from meeting the needs of both the national eco- 
nomic development and the improvement in quality of life for the 
people. Speeding up the development of China's energy industry is 
still a very important task to ensure the continuous growth of the 
national economy. A series of measures from all aspects covering 
the policy and law-making, economics and technologies have been 
taken and will be further adopted by the government. These can 
be summarized as follows: to implement the energy conservation 
policy and other policies favorable to environmental protection: to 
strengthen environmental management in energy production and 
construction: to actively control environmental pollution; and to con- 
trol carbon dioxide emissions in energy sectors. 


31116 (CONF-9102110—-, pp. 21, Paper 12) National per- 
spectives and challenges: Thailand. Suphapodok, A. East-West 
Center, Honolulu, HI (United States). Resource Systems Inst.; Ar- 
gonne National Lab., IL (United States). [1991]. From Energy and 
environment in the Asia-Pacific region: planning for an uncertain 
future; Honolulu, Hi (United States); 13-15 Feb 1991. In Energy 
and the environment in the Asia-Pacific Region: Planning for an 
uncertain future. [Proceedings]. 583p. Order Number 
DE91012407. Source: OSTI; NTIS. 

Because of its very high rate of economic development and as- 
sociated rates of energy production and consumption, Thailand has 
a number of energy-related environmental problems. This paper fo- 
cuses on the following: economic and energy trends; emission 
standards for transport and power generation fuels with a focus on 
lead, sulfur dioxide, nitrogen oxides and carbon dioxide; energy- 
related impacts to the local environment with implications for the 
regional and global environment; and assessment of policy options. 


31117 (CONF-9102110—, pp. 60, Paper 17) ENPEP: An inte- 
grated approach for modeling national energy systems. 
Buehring, W.A. (Argonne National Lab., IL (USA)); Hamilton, B.P.; 
Guziel, K.A.; Cirillo, R.R. East-West Center, Honolulu, Hi (United 
States). Resource Systems Inst.; Argonne National Lab., IL (United 
States). [1991]. From Energy and environment in the Asia-Pacific 
region: planning for an uncertain future; Honolulu, HI (United 
States); 13-15 Feb 1991. In Energy and the environment in the 
Asia-Pacific Region: Planning for an uncertain future. [Proceed- 
ings]. 583p. Order Number DE91012407. Source: OSTI; NTIS. 
The ENergy and Power Evaluation Program (ENPEP) is a set of 
microcomputer-based analytical tools for conducting integrated en- 
ergy and environmental planning. ENPEP consists of nine technical 
modules, each having automated connections to other ENPEP 
modules but also having stand alone capability. A typical ENPEP 
study would likely involve more than one module but would not uti- 
lize all nine modules. ENPEP provides the potential for energy 
planners in industrialized or developing countries to carry out timely 
studies without access to inconvenient and/or expensive mainframe 
computers. The ENPEP package provides a comprehensive en- 
ergy/economic/environmental framework needed for analysis and 
decision-making. Applications and extensive field testing are under- 
way. Effort on enhancements and upgrades is also continuing. 
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31118 (CONF-9102110-. pp. 14. Paper 18) The critical im- 
portance of energy technology assessment. Bernard. MJ. Ill 
East-West Center. Honolulu. HI (United States). Resource Systems 
Inst.: Argonne National Lab.. IL (United States). [1991]. From En- 
ergy and environment in the Asia-Pacific region: planning for an 
uncertain future: Honolulu. HI (United States): 13-15 Feb 1991. In 
Energy and the environment in the Asia-Pacific Region: Planning 
for an uncertain future. [Proceedings]. 583p. Order Number 
DE91012407. Source: OSTI: NTIS 

This presentation is drawn from the efforts of the United Nations 
Centre for Science and Technology for Development to increase 
the capability of developing nations to undertake rigorous technol- 
ogy assessment. During the last three years the Centre has 
conducted four international workshops on the topics of energy 
technology assessment and the status of appropriate energy tech- 
nology in and for developing countries. Over 100 papers from 
authors of over 30 countries have been presented. The resulting 
publication (edited by this presenter and currently in printing) is a 
reader on energy technology assessment for development and the 
following three papers are from it. They are: the introduction to the 
volume presents the need for energy technology assessment within 
the context of national energy planning and the method for accom- 
plishing it. a classical example of where technology assessment 
would have saved a technology failure, and the annex mentioned 
in the first paper. 


31119 (CONF-9102110-, pp. 1, Paper 23) Integrated risk 
management in energy and environmental policy. Portney, P.R 
(Resources for the Future, Washington, DC (USA)). East-West 
Center, Honoiulu, Hi (United States). Resource Systems Inst.; Ar- 
gonne National Lab., IL (United States). [1991]. From Energy and 
environment in the Asia-Pacific region: planning for an uncertain 
future: Honolulu, H! (United States); 13-15 Feb 1991. In Energy 
and the environment in the Asia-Pacific Region: Planning for an 
uncertain future. [Proceedings]. 583p. Order Number 
DE91012407. Source: OSTI; NTIS. 

In both developed and developing countries alike, energy and 
environmental planners cannot avoid the subject of risk manage- 
ment. Even in the most primitive societies, in fact, food cultivation 
and animal domestication, the provision of shelter and warmth, and 
other basic activities can pose significant risks to human health 
and the ecosystem. These risks have, unfortunately, been raised to 
new heights by modern industrial societies, even as these societies 
have improved the standards of living of their inhabitants. Rules 
are identified about risk management which, although hardly novel, 
are frequently overlooked by energy and environmental planners. 


2905 Research, Development, Demonstration, and 
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Refer also to citation(s) 31093, 31142, 31250, 31251, 31325, 32825 


31120 (DOE/ER-0498T) Advanced Energy Projects: FY 
1991 research summaries. USDOE Office of Energy Research, 
Washington, DC (United States). Advanced Energy Projects Div. 
Sep 1991. 55p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91017602. Source: OSTI; NTIS; GPO 
Dep. 

The US DOE, Office of Energy Research, Division of Advanced 
Energy Projects (AEP) provides support to explore the feasibility of 
novel, energy-related concepts that evolve from advances in basic 
research. These concepts are typically at an early stage of scien- 
tific definition and, therefore, beyond the scope of ongoing applied 
research or technology development programs. The AEP also sup- 
ports high-risk, exploratory concepts that do not readily fit into a 
program area but appear to have applications that may span sev- 
eral scientific or technical disciplines. The Division provides a 
mechanism for converting basic research findings to applications 
that eventually could impact the Nation’s energy economy. AEP 
does not support either ongoing, evolutionary research or large 
scale demonstration projects. This report contains abstracts of the 
projects active in the Division of Advanced Energy Projects during 
Fiscal Year 1991 (October 1, 1990—September 30, 1991). The in- 
tent of this compilation is to provide a convenient means for quickly 
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acquainting the reader with the program in Advanced Energy Pro- 
jects. More detailed information on a specific project may be 
obtained by contacting the principal investigator identified. Some 
projects will have reached the end of their AEP funding period by 
the time this report appears. and will. therefore. no longer be ac- 
tive. Those cases in which work was completed during FY 1991 
are indicated by the footnote: “Project completed. 


31121 (ORNL/M-1521) Oak Ridge National Laboratory user 
tacilities. Swain. B.: Reed. B.. Jackson. W.G. (ed.). Oak Ridge 
National Lab.. TN (United States). Jul 1991. 24p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE91017779. Source: OSTI; NTIS; 
GPO Dep 

Oak Ridge National Laboratory (ORNL) is the home of 10 highly 
sophisticated experimental science facilities that are officially desig- 
nated as “user facilities.” These research laboratories are designed 
to serve not only our staff scientists but also researchers from 
universities. industries. and other government laboratories. They si- 
multaneously advance national research and development and 
fulfill US Department of Energy (DOE) missions by minimizing un- 
necessary duplication. promoting beneficial scientific interactions, 
and making the most effective use of costly and, in many cases, 
unique equipment. The diverse and sophisticated research con- 
ducted by our staff scientists. coupled with the availability of unique 
resource equipment, is attracting a growing number of guest re- 
searchers. The majority of our guest scientists are from academia; 
however, more and more researchers from private industries are 
using our state-of-the-art facilities. A key impetus to increased 
collaborations has been the relaxation of patent regulations; institu- 
tions now may keep title to patented inventions achieved during an 
assignment at an ORNL user facility and may pursue proprietary 
research if it is being conducted on a full-cost-recovery basis. Of- 
fice of Guest and User Interactions (OGUI) fosters cooperative 
interactions between ORNL scientists and guests, supports a user- 
friendly environment at ORNL, and facilitates access to the user 
facilities. In addition, OGU/ conducts the administration of contract 
negotiations between the Laboratory and the facility users. 


31122 (PUR-91017408) Annual research summary, July 1, 
1990—June 30, 1991. Purdue Univ., Lafayette, IN (United States). 
School of Electrical Engineering. [1991]. 280p. Sponsored by Pur- 
due Univ., Lafayette, IN (United States). Order Number 
DE91017408. Source: OSTI; NTIS; Purdue University, School of 
Engineering, West Lafayette, IN 47907. 

This document summarizes the research activities within the 
School of Electrical Engineering of Purdue University for July 1, 
1990—June 30, 1991. It is intended as a reference document for 
colleagues, prospective graduate students and organizations inter- 
ested in electrical engineering research. The research activities of 
Par 1 are organized according to ten areas. The first eight of these 
are areas in which the Purdue Electrical Engineering graduate pro- 
gram is divided for administrative purposes. The ten areas are: 
automatic controls; electromagnetic fields; bioengineering; energy 
source and systems; circuit theory; solid state devices and materi- 
als; communications and signal processing; engineering education; 
and computer engineering. 


2906 Nuclear Energy 
Refer also to citation(s) 30043, 30177, 30722, 31106, 31153 


31123 (AECL-8707, pp. 297) Fear detection and removal: 
The psychological implications of the technological age. Helli- 
well, T. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Jan 1985. (CONF-8410297-: 5. Cana- 
dian conference on nondestructive testing, Toronto, Ontario 
(Canada), 28-31 Oct 1984). In NDT in Canada - the next 20 years: 
Proceedings of the 5. Canadian conference on nondestructive test- 
ing. 473p. Order Number DE91642355. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. PERSONNEL/mental disorders; BEHAVIOR; PER- 
SONNEL 


31124 (INIS-mf—12866, pp. 178-188) Realizing Canada's 
strategic nuclear opportunities. Donnelly, J. (Atomic Energy of 





Canada Ltd., Ottawa, ON (Canada)). Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1985. 223p. (CONF-8506403-—: 6 
annual conference of the Canadian Nuclear Society and 25. annual 
conference, Ottawa (Canada), 2-5 Jun 1985). In Proceedings of 
the Canadian Nuclear Association 25th annual conference: Strate- 
gic opportunities for growth. Order Number DE91639626. Source 
OSTI; NTIS (US Sales Only); INIS. 

From a technology that did not exist 40 years ago, 15,000 MWe 
of nuclear electrical generating capacity is in operation or under 
construction in three provinces, which exceeds the entire Canadian 
electricity production capacity in 1955. However, the Canadian nu- 
clear industry is facing problems that may lead to its death, and it 
must rethink its traditional institutional arrangements, product de- 
velopment procedures, and its approach to the marketplace. 


31125 (INIS-mf—12870, pp. 19.11-19.14) Social and political 
aspects of nuclear fuel waste management. Frech. E.R. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment). Canadian Nuclear Society, Toronto, ON 
(Canada). 1985. 6938p. (CONF-8506403—: 6. annual conference of 
the Canadian Nuclear Society and 25. annual conference, Ottawa 
(Canada), 2-5 Jun 1985). In Proceedings of the Canadian Nuclear 
Society sixth annual conference. Order Number DE91639723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Nuclear Fuel Waste Management Program, while 
essentially a scientific program whose objective is to provide tech- 
nical solutions to the disposal of nuclear fuel wastes, also has 
important social and political aspects. When the program was 
launched in 1978, there was a period of intense public interaction 
as geological research areas were established. Atomic Energy of 
Canada Limited (AECL) is now turning its attention to the process 
of identifying, analyzing and attempting to deal with the broader 
social issues related to the public acceptance of the disposal con- 
cept. A public participation program, consisting of surveys, focus 
groups and consultation with public and special interest groups, 
has been initiated. 


31126 (INIS-mf-12911, pp. 207-210) Frightened at false fire: 
Nuclear energy, the news media and the public. Mosey, D. (On- 
tario Hydro, Toronto, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 321p. (CONF-8606428—: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Proceedings of the Canadian Nuclear Society 7. annual 
conference. Order Number DE91642400. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The nuclear industry's principal concern with the news media 
must be to ensure that media representatives have ready and 
timely access to information sources. Candour, accuracy and time- 
liness will establish and maintain credibility and, importantly, result 
in better informed journalists. Response to stories/broadcasts 
should be limited to correction of gross errors or misrepresenta- 
tions. The stylistic conventions of traditional scholarly discourse 
cannot be applied to the mass media. All other things being equal, 
general public acceptance of nuclear energy rests more on contin- 
uing safe and economic performance than anything else. Of more 
significance is the future—post-Darlington, in the case of Ontario. 
Those with input to energy policy formulation need better access to 
accurate information on the technical, environmental and economic 
advantages and limitations of nuclear energy systems. Without 
such information there is the danger that decisions will be made on 
inappropriate bases, with potentially serious long-term economic 
and environmental consequences. 


31127 (INIS-mf-14009) Radiation protection and reactor 
safety. Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany). Mar 1990 152p. (In German). Order 
Number DE92704877. Source: OSTI; NTIS (US Sales Only); INIS. 
The Chernobyl reactor accident caused bewilderment, fear and 
anxiety among the population. How safe are reactors? Which pre- 
cautions to protect lives and health have been taken? These 
questions are posed particularly in the areas of radiation protection, 
reactor safety, supply and waste management of nuclear power 
plants and other nuclear installations. For all these areas the 
present report contains an analysis of facts; it informs about politi- 
cal measures during the 11th legislative period of the German 
Bundestag, and shows prospects of future developments. (orig.). 


29 ENERGY PLANNING AND POLICY 
2906 Nuclear Energy 


31128 (NEI-SE-70) Energy and the public. Contry report 
Sweden: Study within the work of a Technical Study Commit- 
tee in World Energy Conference (WEC). Biel, A. (Goeteborg 
Univ. (Sweden)); Svensson, O.; Dangaarden, B. Swedish State 
Power Board, Vaellingby (Sweden). Mar 1989. 35p. Order Number 
DE92601550. Source: OSTI: NTIS (US Sales Only): INIS. 

This study reports data from Swedish investigations of attitudes 
towards different technologies for producing energy and energy 
conservation. The study surveys opinion polls and research made 
between 1978 and 1988. The results demonstrate the excessive 
interest in nuclear power which was in focus in a majority of the 
studies during that time. The results indicate that the Swedish pub- 
lic oscillates around 50 per cent for nucclear power and 50 per 
cent against. A number of studies of nuclear power attitudes were 
reviewed including topics such as worry, behavior following the 
Chernobyl fallout, beliefs about risks of Swedish program and pol- 
icy issues regarding the phasing out of the Swedish nuclear power 
program. Preferences for alternatives to nuclear power were inves- 
tigated in a series of studies. Here, hydropower was the single 
leading alternative; solar, wind and natural gas were other pre- 
ferred alternatives. Attitudes to other energy sources were also 
summarized in the present study. The study concludes with some 
remarks on future directions of research on the public’s perception 
of the production and the use of energy. (authors). 


31129 (NPOC—91017053) A strategic plan for building new 
nuclear energy plants: Summary. Nuclear Power Oversight 
Committee (United States). Nov 1990. 9p. Source: OSTI; INIS; 
U.S. Council for Energy Awareness, Suite 400, 1776 | Street, NW, 
Washington, DC 20006-2495. 

The Nuclear Power Oversight Committee, in this paper, is look- 
ing into the future of nuclear power in the United States. They 
consider power demand, environmental issues, reliance on 
imported oil, and regulations. They then give a schedule of mile- 
stones of the building of new nuclear power plants.(JEF) 


31130 (PNL-3594-Rev.11) International Nuclear Fuel Cycle 
Fact Book: Revision 11. Leigh, |.W.; Patridge, M.D. Pacific North- 
west Lab., Richland, WA (United States). May 1991. 309p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91018001. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As the US Department of Energy (DOE) and DOE contractors 
have become increasingly involved with other nations in nuclear 
fuel cycle and waste management cooperative activities, a need 
has developed for a ready source of information concerning foreign 
fuel cycle programs, facilities, and personnel. This Fact Book was 
compiled to meet that need. The information contained in the Inter- 
national Nuclear Fuel Cycle Fact Book has been obtained from 
many unclassified sources: nuclear trade journals and newsletters; 
reports of foreign visits and visitors; CEC, IAEA, and OECN/NEA 
activities reports; not reflect any one single source but frequently 
represent a consolidation/combination of information. 


31131 (PNL-6241-Rev.2) National briefing summaries: Nu- 
clear fuel cycle and waste management. Schneider, K.J.; 
Bradley, D.J.; Fletcher, J.F.; Konzek, G.J.; Lakey, L.T.; Mitchell, 
S.J.; Molton, P.M.; Nightingale, R.E. Pacific Northwest Lab., Rich- 
land, WA (United States). Apr 1991. 732p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE91017242. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1976, the International Program Support Office (IPSO) at 
the Pacific Northwest Laboratory (PNL) has collected and compiled 
publicly available information concerning foreign and international 
radioactive waste management programs. This National Briefing 
Summaries is a printout of an electronic database that has been 
compiled and is maintained by the IPSO staff. The database 
contains current information concerning the radioactive waste man- 
agement programs (with supporting information on nuclear power 
and the nuclear fuel cycle) of most of the nations (except eastern 
European countries) that now have or are contemplating nuclear 
power, and of the multinational agencies that are active in radioac- 
tive waste management. Information in this document is included 
for three additional countries (China, Mexico, and USSR) com- 
pared to the prior issue. The database and this document were 
developed in response to needs of the US Department of Energy. 
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31132 (SKN-46) Experiences of risk in connection with 
site selection for a repository for spent nuclear fuel. Biel. A. 
(Goeteborg Univ. (Sweden). Dept. of Psychology); Dahlstrand, U. 
National Board for Spent Nuclear Fuel. Stockholm (Sweden). Mar 
1991. 60p. (In Swedish). Order Number DE92601551. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Describes an investigation of the experiences of risks the the 
Swedish inhabitants have in connection with site selection for a 
repository for radioactive waste. The attitudes show a rather com- 
plicated picture. It is influenced by such factors as: sex, education 
and distance to the facility. (KAE) 


31133 (SKN-47) The nuclear waste issue in Swedish mass 
media. Hedberg, P. (Goeteborg Univ. (Sweden). Dept. of Political 
Science). National Board for Spent Nuclear Fuel. Stockholm (Swe- 
den). Apr 1991. 76p. (In Swedish). Order Number DE92601552. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This is an investigation of the representation given in the 
Swedish mass media of questions concerning the nuclear waste. 
The investigation covers the period from 1979 to 1989 of 8 news- 
papers of different political colours and the Swedish radio and 
television. (KAE). 


31134 (SKN—48) The impact of party on nuclar power atti- 
tudes in Sweden. Hoimberg, S. (Goeteborg Univ. (Sweden). Dept. 
of Political Science). National Board for Spent Nuclear Fuel, Stock- 
holm (Sweden). Apr 1991. 40p. Order Number DE92601553. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Mass attitudes to nuclear power in general and to the more spe- 
cific problems having to do with the management of nuclear waste 
are related to each other. People with anti-nuclear attitudes tend to 
view many of the nuclear waste problems differently than persons 
who are positive to the use of nuclear power. Hence, the study of 
mass attitudes to nuclear power is of relevance for the study of at- 
titudes to nuclear waste. The present study analyse attitudes to 
nuclear power as well as attitudes to nuclear waste. The emphasis, 
however, is on the development of mass attitudes to nuclear 
power. The setting is Sweden and the time-frame the last 20 
years. (author). 


31135 (SKN-49) Nuclear waste and social science re- 
search. Munthe, C.; Tersman, F. National Board for Spent Nuclear 
Fuel, Stockholm (Sweden). Apr 1991. 72p. (in Swedish). Order 
Number DE92601554. Source: OST]; NTIS (US Sales Only); INIS. 

The aim of this report is to give a more clear picture of the influ- 
ence the social science research may have on nuclear waste 
disposal. (KAE). 
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31136 (KTM/E-D-194) Electricity from waste heat. Larjoia, 
J.; Lindgren, O.; Vakkilainen, E. Kauppa-ja Teollisuusministerio, 
Helsinki (Finland). Energiaosasto. 1991. 174p. (In Finnish). Order 
Number DE91527080. Source: OSTI; NTIS (US Sales Oniy). 

In industry and in ships, large amounts of waste heat with quite 
a high release temperature are produced: examples are combus- 
tion gases and the exhaust gases of ceramic kilns. Very often they 
cannot be used for heating purposes because of long transport dis- 
tances or because there is no local district heating network. Thus, 
a practical solution would be to convert this waste heat into electric 
power. This conversion may be carried out using an ORC-piant 
(Organic Rankine Cycle). There are probably some twenty ORC- 
plants in commercial use in the world. They are, however, usually 
based on conventional power plant technology, and are rather 
expensive, complicated and may have significant maintenance ex- 
penses. In order to obviate these problems, a project was started 
at Lappeenranta University of Technology at the beginning of 1981 
to develop a high-speed, hermetic turbogenerator as ihe prime 
mover of the ORC. With this new technology the whole ORC-plant 
is quite simple, with only one moving part in the power system. It is 
expected to require very little maintenance, and the calculations 
made give for it significantly lower specific price than for the con- 
ventional technology ORC-plant. Two complete prototypes of the 
new technology ORC-piant have been built, one to the laboratory, 


260 ERA Vol. 16, No. 11 


other to industrial use. The nominal output of both is 100 kW elec- 
tricity. Calculated amortization times for the new ORC-plant range 
from 2.1 to 6.3 years in suitable conditions in Finland 


31137 (NEI-FI-137) No-compensation system in district 
heating, operating experiences and research results: Final re- 
port. Vaittinen, H.; Remes, M. Kauppa-ja Teollisuusministerio, 
Helsinki (Finland). Energiaosasto. 1989. 59p. (In Finnish). Order 
Number DE91527099. Source: OSTI; NTIS (US Sales Only) 
Aware of the advantages of a no-comp district heating system, 
the Lappeenranta University of Technology became interested in 
studying the operation of this type of system in actual field condi- 
tions using an accelerated test technique. The study aroused the 
interest of the Finnish District Heating Association and the 
Lappeenranta Town Energy Department as well. For the study. a 
test duct system was constructed in Lappeenranta using DN 100 
250 district heating elements. The flow pipe dimensions are 114,3 
x 3,6 and 114,3 x 7,1. The length of the duct is 196 meters. Prior 
to the manufacture of the ducts, strain gauges and temperature 
sensors were fastened to the surface of the flow pipe. Along the 
district heating duet, a total of 15 measurement chambers were 
constructed for the installation of the displacement sensors. In addi- 
tion to the measurements described above, the temperature of the 
field surrounding the duct is measured by using thermoelements. 
The data from the gauges and sensors is fed to a microcomputer 
and transferred at the Lappeenranta university of Technology into a 
VAX 8550 for processing. Ihe changes in the heat load of the sys- 
tem are controlled by a separate heat supply station. The study 
was started in autumn 1986 and it takes two years. When the test 
duct was subjected to different heat loads, it was noted that the ac- 
tual displacements were considerably larger than those expected 
on the basis of theoretical computations. The results alsc revea! an 
interesting difference between the values measured in winter and in 
summer. The displacements measured in winter are considerably 
larger than those in summer. It would seem that the large displace- 
ments in winter are due to the ground freezing up. The frozen 
ground causes that the earth’s pressure against the pipe is lower. 
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Refer also to citation(s) 31170, 31184, 31193, 31195 


31138 (LUTFD2-TFEM-91-1001) Evolving energy systems: 
Technology options and policy mechanisms. Mills, E. Lund inst. 
of Tech. (Sweden). Dept. of Environmental and Energy Systems 
Studies. Apr 1991. 15p. Order Number DE91527241. Source: 
OSTI; NTIS (US Sales Only). 

This thesis presents scenarios of future energy systems, a cost- 
benefit analysis of measures to avoid greenhouse-gas emissions, 
an analysis of the effect of energy prices on end-use efficiencies 
and fuel choices, and an evaluation of financial-incentive programs 
designed to induce investments in efficient energy use. Twelve 
integrated energy supply/demand scenarios for the Swedish heat- 
and-power sector are presented to illustrate the potential for 
improvements in end-use efficiency and increased utilization of re- 
newable energy sources. The results show that greenhouse-gas 
emissions could be reduced by 35 per cent from 1987 levels by 
2010, with a net economic benefit compared to a business-as- 
usual scenario. A generalized methodology for calculating the net 
costs of reducing greenhouse-gas emissions is applied to a variety 
of fuel choices and energy end-use technologies. A key finding is 
that a combination of increased end-use efficiencies and use of 
renewable energy systems is required to achieve maximum cost- 
effective emissions reductions. End-use efficiencies and inter-fuel 
competition in Denmark and Sweden are compared during a time 
period in which real electricity prices were declining in Sweden and 
increasing in Denmark. Despite these different price environments, 
efficiencies and choices of heating fuels did not generally develop 
as expected according to economic theory. The influences of 
counter-price and non-price factors are important in understanding 
this outcome. Relying on prices alone injects considerable uncer- 
tainty into the energy planning process, and precludes efficiency 
improvements and fuel choices attainable with other mechanisms. 
Incentive programs can be used to promote energy-efficient 
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technologies. Utilities in Europe have recently offered financial in- 
centives intended to stimulate the adoption of compact-fluorescent 
lamps. These programs have been cost-effective in comparison to 
new electric supply. (au) 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 31089 


31139 (NEDO-P-9081) Preliminary survey report on ar- 
rangement of Pacific energy information exchange system. 
New Energy Development Organization, Tokyo (Japan). Mar 1991 
271p. (In Japanese). Order Number DE92703130. Source: OST] 
NTIS (US Sales Only). 

This paper reports a survey commissioned by NEDO, purposed 
to expand the base for collecting energy information from Pan- 
Pacific countries, and establish an information exchange system. 
This survey follows the one that was reported in the 1989 report 
The present survey ensured the data collecting routes. and 
collected relevant materials from five countries as the object coun- 
tries. The survey period fell in the middle of the persian Gulf War 
when information needs in each country have risen markedly for 
the supply of crude oil and petroleum products, price trends. and 
future change in the Persian Gulf situation. It was recognized that 
the information network building is an urgent requirement. Arrange- 
ments were made so that as many monthly statistical data as 
possible can be obtained on the country-to-country basis. With re- 
spect to the data base development, agreement of opinions has 
already been made at Asia Pacific Economic Cooperation Council 
(APEC). A proposal was made in the March 1991 session based 
on the results achieved to date, which was given favor by the par- 
ticipating nations, and is now to be moved forward as a project 
with Japan acting as the host nation. 2 figs., 205 tabs. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 30724, 32457, 32462, 32551 


31140 (ECN-C—91-011) Climate change and developing 
countries: Priorities for policy research in the Netherlands. 
Van den Akker, J.H.A.; Nieuwenhout, F.D.J. Netherlands Energy 
Research Foundation, Petten (Netherlands). Apr 1991. 63p. Order 
Number DE91524181. Source: OSTI; NTIS (US Sales Only) 

In this programming study priorities are identified for policy re- 
search in the Netherlands dealing with climate change in relation to 
developing countries. Three criteria are applied for the selection of 
appropriate research themes. The research should be policy- 
oriented and relevant for Dutch policy makers, tt should deal with 
options with a large contribution to the abatement of global warm- 
ing, and there has to be at least a minimum level of international 
cooperation. The proposed research themes are in the area of 
technology development and transfer, economic and financial mea- 
sures, and legal and institutional measures. To facilitate the 
evaluation of policy research, the study starts with an overview of 
anthropogenic greenhouse gas emissions with an emphasis on the 
quantitative distinction between developing and industrialized coun- 
tries. Emission data are taken from the Intergovernmental Panel on 
Climate Change (IPCC). Further, a description is given of response 
strategies to achieve greenhouse gas emission reduction and to 
adapt to climate change. 8 figs., 18 notes and refs., 8 apps. 


31141 (PNL-SA-19162) Adoption, implementation, and en- 
forcement of commercial building energy codes in Arizona 
and New Mexico. Shankle, D.L.; Callaway, J.W.; Thurman, A.G. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1991. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-910704-2: 5. national 
demand-side management (DSM) conference: building on experi- 
ence, Boston, MA (United States), 30 Jul - 1 aug 1991). Order 
Number DE91017530. Source: OSTI; NTIS; GPO Dep. 

The goal of this project was to review the state and local code 
adoption process that was undertaken in New Mexico and Arizona 
in response to previous standards issued by the American Society 
of Heating, Refrigerating and Aijr-Conditioning Engineers 
(ASHRAE). This project attempted to identify the factors that lead 


to greater compliance andor more stringent standards. as well as 
the problems and barriers that state and local municipalities, 
architects and engineers and others involved in the adoption. im- 
plementation. and enforcement of building energy codes encounter 
Information for the project was gathered primarily through a series 
of interviews with state officials. city building officials. architects 
and engineers. builders. and staff from utilities in New Mexico and 
Arizona. The interviews trom New Mexico revealed that mandatory 
statewide energy codes are well established: however, the current 
energy and building climate in New Mexico may make it difficult to 
adopt the more stringent standards currently being advocated by 
ASHRAE and the Department of Energy (DOE). Arizona, only has 
state guidelines for new buildings and these guidelines are not 
mandatory. For a variety of reasons Arizona is unlikely to adopt a 
building energy code. Several lessons can be learned from this 
study. It will be important for DOE and ASHRAE to conduct a sub- 
stantial information campaign on their new standards. Users of the 
standards must become aware of them and then be provided ap- 
propriate implementation tools and training. In addition, simplified 
processes for determining compliance to support the new stan- 
dards must also be developed. 
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Refer also to citation(s) 29773. 29778. 29779. 29780, 29799, 
29800, 29801, 29802, 29817 


31142 (CONF-900981-, pp. 1-13) [Overview of the ad- 
vanced coal research programs.] Keynote address. Beecy, D.J. 
(Dept. of Energy, Washington, DC (USA)). USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); USDOE Morgantown 
Energy Technology Center, WV (United States). [1990]. From 1990 
Advanced Research and Technology Development (AR&TD) direct 
utilization, and instrumentation and diagnostics contractors review 
meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In Pro- 
ceedings of the advanced research and technology development 
direct utilization, instrumentation and diagnostics contractors’ review 
meeting. 547p. Order Number DE91006344. Source: OSTI; NTIS. 

The author gives his perspective on the driving forces behind 
where the coal advanced research programs are headed. The cur- 
rent programs are divided into three sections: Advanced Research 
and Technology Development (coal utilization science, instrumenta- 
tion and diagnostics, components, materials, and bioprocessing); 
Combustion Systems (advanced research, AFB combustion, PFB 
combustion, advanced combustion tech., and alternative fuels uti- 
lization); and Coal Preparation and Control Technology (advanced 
research, coal preparation, flue gas clean-up, gas stream clean-up, 
and waste management). The author discusses the use of coal in 
power and steam generation and future uses in transportation, light 
industrial, and commercial/residential sectors. The National Energy 
Strategy is discussed, and performance targets and activities to 
reach these targets are described. 


31143 (CONF-9102110-, pp. 33, Paper 2) The energy sup- 
ply and demand outlook in the Asia-Pacific region. Fesharaki, 
F. (East-West Center, Honolulu, H! (USA)); Yamaguchi, N. East- 
West Center, Honolulu, HI (United States). Resource Systems 
Inst.; Argonne National Lab., IL (United States). [1991]. From En- 
ergy and environment in the Asia-Pacific region: planning for an 
uncertain future; Honolulu, HI (United States); 13-15 Feb 1991. In 
Energy and the environment in the Asia-Pacific Region: Planning 
for an uncertain future. [Proceedings]. 583p. Order Number 
DE91012407. Source: OSTI; NTIS. 

In this paper, the authors examine the Asia-Pacific energy situa- 
tion and the outlook for the regional oil and gas market, beginning 
with a look at the structure of demand, the extent of the regional oil 
and gas resource, and the prospects for crude oil production 
through the year 2000. Following this is their assessment of the 
Asia-Pacific supply/demand balance (or imbalance, as the case 
may be), and the future of the regional refining sector. 


31144 (CONF-9102110-, pp. 27, Paper 14) Reformulated 
gasoline and transportation alternatives. D’Zurilla, D.E. (Unocal 
Corp., Parachute, CO (USA)). East-West Center, Honolulu, Hi! 
(United States). Resource Systems Inst.; Argonne National Lab., IL 
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(United States}. [1991]. From Energy and environment in the Asia- 
Pacific region: planning tor an uncertain future. Honolulu. H! 
(United States): 13-15 Feb 1991. In Energy and the environment in 
the Asia-Pacific Region: Planning for an uncertain future. [Proceed- 
inas], 583p. Order Number DE91012407. Source: OSTI: NTIS 

An attempt is made to shed some light on some of the recent 
regulatory developments in the environmental! area that will impact 
the West Coast fuels markets. For the sake of time. the author fo- 
cuses on the gasoline issues. but keeps in mind that other fuels 
especially diesel. will be subject to similar, though possibly not as 
stringent regulations. He also discusses some of the ramifications 
that these regulations will have on the West Coast refining indus- 
try. Once one understands the ramifications. the impact on the rest 
of the Asia-Pacific region will become evident. The author starts 
with a summary of some of the new environmental legislation and 
regulations to be faced on the West Coast. Once again. for the 
sake of brevity. he focuses on the air quality issues as they relate 
to fuel composition. He does not cover the other environmental is- 
sues to be faced in areas of air, water and waste that could even 
more directly affect manufacturing plants and retail outlets 


31145 (CONF-9102110-. pp. 29. Paper 15) Technological 
challenges in refining - The costs of 1990's gasoline and 
diesel. Silverman. R.P. (UOP. Inc., Des Plaines, IL (USA)). East- 
West Center, Honolulu, Hi (United States). Resource Systems 
Inst.; Argonne National Lab.. IL (United States). [1991]. From En- 
ergy and environment in the Asia-Pacific region: planning for an 
uncertain future: Honolulu, HI (United States); 13-15 Feb 1991. In 
Energy and the environment in the Asia-Pacific Region: Planning 
for an uncertain future. [Proceedings]. 583p. Order Number 
DE91012407. Source: OSTI: NTIS. 

Environmental! concems of the late 1980's will translate into chal- 
lenges for the refining industry in the Asia-Pacific region in the 
1990's. Two major fuels, gasoline and diesel, will be more difficult 
and costly to produce in the 1990's, primarily because of more 
stringent regulations on fue! quality. The production of unleaded 
motor fuels and low sulfur diesel fuels represent the next level of 
challenges to the refining industry in the Asia-Pacific region. This 
paper outlines some of the alternatives that refineries have for 
achieving these new and proposed objectives and some of the 
costs of those alternatives. 


31146 (CONF-9102110-, pp. 48, Paper 16) Technology ak 
ternatives for power generation. Torrens, |.M. (Electric Power 
Research Inst., Palo Alto, CA (USA)). East-West Center, Honolulu, 
HI (United States). Resource Systems Inst.; Argonne National Lab.., 
IL (United States). [1991]. From Energy and environment in the 
Asia-Pacific region: planning for an uncertain future; Honolulu, HI 
(United States); 13-15 Feb 1991. In Energy and the environment in 
the Asia-Pacific Region: Planning for an uncertain future. [Proceed- 
ings]. 583p. Order Number DE91012407. Source: OSTI; NTIS. 
Research, development and demonstration in progress on all as- 
pects of power generation at EPRI and elsewhere is pointing the 
way to cleaner, more reliable and more efficient fossil plants using 
either combustion or conversion technology. Some technological 
improvements can be incorporated today in a state-of-the-art fossil 
plant; others, particularly those which promise efficiencies in the 
50%+ range, will require a decade or more of R and D, before 
commercial availability. Coal must continue to play a role in the 
management of the transition over the coming century out of a pri- 
marily fossil fuel and into a more sustainable energy economy in 
the US and worldwide. The key to success in making the use of 
this prolific energy source compatible with a clean environment is a 
sustained effort to improve the efficiency of conversion into useful 
energy far beyond the present 35%. An important task of interna- 
tional cooperation will be to encourage an investment climate 
favorable to capital formation in developing countries so that they 
can obtain access to clean coal technologies adapted to their 
needs. In this way they can be helped to avoid much of the local 
environmental degradation which would otherwise be associated 
with a rapid expansion of the use of coal for their energy develop- 
ment needs. Also, and possibly more important, the increased 
efficiency which results from their use of better technology will con- 
tribute to mitigating the rate of growth of CO2 emissions globally, 
far more than will comparable efforts in the developed world. The 
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last decade of this century and the early decades of the next will 
be a period of major technical and economic challenge for the 
power industry. Decisions made concerning electricity and the envi- 
ronment in the 1990's will determine the pattern of new generation 
tar beyond the turn of the century. and will impact a major portion 
of current power generating capability as well. 


31147 (CONF-9102110-. pp. 6. Paper 19) A Philippines 
gasifier case study. Bernardo. F.P.: Kilayko. G.U. East-West Cen- 
ter, Honolulu. H! (United States). Resource Systems Inst.: Argonne 
National Lab.. IL (United States). [1991]. From Energy and environ- 
ment in the Asia-Pacific region: planning for an uncertain future: 
Honolulu. HI (United States): 13-15 Feb 1991. In Energy and the 
environment in the Asia-Pacific Region: Planning for an uncertain 
future. [Proceedings]. 583p. Source: OSTI: NTIS. 

In 1980 the price of diesel fuel in the Philippines increased to al- 
most double the 1978 price. This adversely affected the cash flow 
of rice farmers who used pumped irrigation and caused them to 
deter paying back Government loans on irrigation. In 1981 the 
Government embarked on a program initially to retrofit 1,150 diesel 
engine driven irrigation systems in the rural areas with charcoal-fed 
gasifiers to reduce the use of diesel fuel. Farm Systems Develop- 
ment Corporation (FSDC) became the lead agency to promote the 
use of gasifiers and organized the farmers into a group of co- 
operatives called Irrigators’ Service Association (ISA) as the first 
phase of its integrated plan of action. In March 1981, FSDC estab- 
lished the Gasifier and Equipment Manufacturing Corporation 
(GEMCOR) to manufacture the gasifiers and popularize the use of 
the gasifier technology by promoting them to private users. Oil 
prices increased but rice prices did not so that farmers were con- 
strained to reduce the operation of their irrigation systems. As a 
result, yields and the farmers’ incomes fell. In 1984 many farmers’ 
co-operatives defaulted on all their financial obligations to the Gov- 
ernment even as their gasifiers became tle. 


31148 (CONF-9102110-, pp. 60, Paper 20) Refinery LP 
modeling and decision and risk analysis. Fridley, D. (East-West 
Center, Honolulu, HI (USA)); Isaak, D.; Saunders, H. East-West 
Center, Honolulu, H! (United States). Resource Systems Inst.; Ar- 
gonne National Lab., IL (United States). [1991]. From Energy and 
environment in the Asia-Pacific region: planning for an uncertain 
future; Honolulu, HI (United States); 13-15 Feb 1991. In Energy 
and the environment in the Asia-Pacific Region: Planning for an 
uncertain future. [Proceedings]. 583p. Order Number 
DE91012407. Source: OSTI; NTIS. 

This demonstration was designed to show how decision and risk 
analysis, combined with data derived from refinery models, can be 
used to aid planning and decision-making in the face of uncertainty. 
In the course of this demonstration, short explanations of both re- 
finery modeling and decision and risk analysis will be given. 


31149 (NEI-DK-605) Plan of management for research and 
development concerned with oil and natural gas (1990-1994). 
Energistyrelsen, Copenhagen (Denmark). Kulbrinteudvalget. May 
1990 138p. (in Danish). Order Number DE91525330. Source: 
OSTI; NTIS (US Sales Only). 

The Committee on Hydrocarbons, under the Danish Energy 
Agency, has in its first report: "Forskning and erhvervsudvikling 
paa kulbrinteomraadet i Danmark” (Research and industrial devel- 
opment within the field of hydrocarbons in Denmark) pointed out a 
number of areas within which Danish firms and research interests 
could make their mark both nationally and internationally. These ar- 
eas for possible research are evaluated in the light of professional 
responsibility and how they would stand in relation to the interna- 
tional niveau. On the basis of five sub-plans worked out by 
experts, the Committee on Hydrocarbons has constructed a five- 
year plan for the uses of financial support from the Danish State. 
This plan takes into consideration the resources and economical 
possibilities of the various companies and institutions, and is pre- 
sented here. (AB). 
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31150 (CRIE-Y-90010) Future developments of electric 
utilities diversification.: Proposal of new concepts of diversifi- 
cation. Ariu, T. (Central Research Inst. of Electric Power Industry, 
Tokyo (Japan)); Iguchi, N.; Wakatani, Y. Central Research Inst. of 
Electric Power Industry, Tokyo (Japan). Jan 1991. 32p. (In Japan- 
ese). Order Number DE92703048. Source: OSTI; NTIS (US Sales 
Only). 

Electric power enterprises are wanted in recent years to develop 
their business to incorporate from contribution to regional commu- 
nities to creation of corporate culture. Therefore, with the intention 
to find out desirable direction for the electric power enterprises, this 
paper defines the diversification concept, which has been used in- 
distinctly, taking the cases of other advanced corporations as 
examples. The paper also reports on business development know- 
hows that are arranged orderly, and demonstrative analyses of 
management effects. The concept of what has been called 
diversification generally should properly be distinguished into “gen- 
eralization” and “diversification” depending on whether or not the 
movement is an entry to a business that has already been en- 
gaged by competitors. This has made the business development 
know-hows arranged in contrastive order. The generalization signi- 
fies a development into a new field based on hard resources, while 
the diversification signifies a development based on soft resources, 
such as information and human resources. Electric power enter- 
prises, which possess richly the hard management resources, 
should aim at the generalization that can include real estate busi- 
ness, electric appliance sales business, and energy saving related 
businesses. 65 refs., 12 figs., 8 tabs. 


31151 (DOE/EIA-0226(91/08)) Electric power monthly, 
August 1991. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 13 Aug 1991. 200p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE91017643. Source: 
OSTI; NTIS; GPO; GPO Dep. 

This publication provides monthly statistics at the national, Cen- 
sus division, and State levels for net generation, fuel consumption, 
fuel stocks, quantity and quality of fuel, cost of fuel, electricity sales, 
revenue, and average revenue per kilowatthour of electricity sold. 
Data on net generation, fuel consumption, fuel stocks, quantity and 
cost of fuel are also displayed at the North American Electric Relia- 
bility Council (NERC) region level. Additionally, statistics at the 
company and plant level are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 12 refs., 4 figs., 70 tabs. 


31152 (ETDE-mf—1531601) On load curve synthesis and 
cost allocation in the electricity industry. Hecker, T. Technische 
Hochschule Darmstadt (Germany). Fachbereich 17 - Elektrische 
Energietechnik. 18 Nov 1988 214p. (In German). Order Number 
DE91531601. Source: OSTI; NTIS (US Sales Only). 

The thesis intends to prove that synthetic methods can help to 
calculate load curves which are in turn useful for the determination 
of key values for cost allocation. Load curve synthesis must make 
sure to include all factors that is to say that all load curves of all 
groups of customers used for cost allocation must be included. 
Chapters 2-4 deal with load cycle calculation, cost allocation is 
dealt with in chapters 5 and 6. Chapter 3 looks at the load cycles 
of electric direct heating systems with respect to their time- and 
temperature dependence. The complete load cycle synthesis of 
chapter 4 is based on an existing synthesis method whose useful- 
ness for the calculation of utility companies is to be documented. 
The fundamental calculations of chapters 2 and 3 (electric space 
heating) are used as examples and included in the synthesis. 
Chapter 5 deals with cost allocation and starts with a look at ba- 
sics (literature) and methods. Chapter 6 describes a new method 
of allocating the cost of generation which is based on the syntheti- 
cally determined annual load duration curve of the groups of 
customers. Examples are given to show how the process works. 
Results are compared with those of other methods in order to 
facilitate evaluation. A sensitivity analysis describes how the deter- 
mined cost structure changes when the supply of energy from 
nuclear power stations is substitutes by supply from coal-fired 
power stations using imported hard coal. (orig/UA). 


29 ENERGY PLANNING AND POLICY 
2960 Electric Power 


31153 (IAEA-TECDOC-—607) Experience in energy and elec- 
tricity supply and demand planning with emphasis on MAED 
and WASP among member states in Europe, the Middle East 
and North Africa: Proceedings of a workshop held in Nicosia, 
Cyprus, 11-15 December 1989. International Atomic Energy 
Agency, Vienna (Austria). May 1991. 275p. (CONF-8912153-: 
Workshop on electricity demand and supply planning in Europe, 
Middle East and North African countries, Nicosia (Cyprus), 11-15 
Dec 1989). Order Number DE92601524. Source: OST!; NTIS (US 
Sales Only); INIS. 

The 22 participants and 8 observers from 16 IAEA member 
States attended the workshop, the basic objective of which was to 
promote the exchange of information and experience in the area of 
electric system expansion planning, including nuclear power plan- 
ning. The second objective of the meeting was to consider whether 
improvements need to be made to the MAED/WASP model for bet- 
ter adaptation to the needs of the countries in the region. The third 
objective was to discuss energy and electricity planning in general, 
and the acceptance of the MAED and WASP models on the part of 
the decision makers. Future activities to be organized in the frame- 
work of the new energy and nuclear power planning project were 
also considered. Eighteen papers were presented by the partici- 
pants. A separate abstract was prepared for each of these papers. 
Refs, figs and tabs. 


31154 (SEI-EED-2) Report on a technical fact collection 
visit to Babati, Arusha region, 11 to 19 July 1989. Kjelistroem, 
B.; Katyega, M.; Kadete, H. SIDA collaboration. Stockholm Envi- 
ronment inst. (Sweden). Dec 1989. 60p. Order Number 
DE91527210. Source: OSTI; NTIS (US Sales Only). 

The study presented in this report is the first in a series of stud- 
ies for evaluation of technical experiences from rural electrification 
and use of diesel generator sets in Tanzania. The general objective 
of these studies is to collect and evaluate the experiences from 
past rural electrification project in Tanzania and to use this informa- 
tion for formulation of guidelines for selection and implementation 
of future projects. The main findings for BABATI are: * The opera- 
tion runs with a large financial loss. Only about 25 per cent of the 
running costs for fuel and personnel are recovered by consumer 
tariffs. * Only about 11 per cent of the households in Babati are 
connected to the electricity supply system. * Lights represent the 
main part of the electric load. This results in a large evening peak 
and a low system load factor. * Lack of spare parts for the genera- 
tor sets and long delivery times for the spare parts have resulted in 
very long downtimes after fairly trivial failures. The rapidly increas- 
ing population and the rapidly increasing service sector in Babati 
(guesthouses and bars) has lead to a substantial increase in peak 
power demand in the last years. * The electric losses in the system 
appear to be very high (about 30 per cent) possibly partly as a re- 
sult of a fairly low power factor (varying between 0.5 and 0.85) and 
partly because most of the service lines have been un-coiled, leav- 
ing only 1-3 strands out of originally 7. The study will now continue 
with short visits by the Tanzanian team members to all the rural 
electrification sites. The next two in-depth studies will be made in 
February-March 1990. (au) (12 refs., 17 figs., 19 tabs.). 


31155 (SEI-EED-9) Financial and economic analysis of ru- 
ral electrification in developing countries: A computer model 
tor project appraisal. Borg, M. SIDA collaboration. Stockholm En- 
vironment Inst. (Sweden). 1990. 76p. Order Number DE91527213. 
Source: OSTI; NTIS (US Sales Only). 

Economic consideration are an important complement to financial 
project appraisal in developing countries. This is due to disortion of 
market prices. The need for foreign exchange is an important fac- 
tor in project selection. Some basic theory of shadow prizing, as a 
means for estimating the economic value of a project, is presented. 
Shadow pricing methodology has been adopted from the UNIDO 
report: Guide to practical project appraisal. The computer model 
presented provides a tool for calculating electricity demand charac- 
teristics, production capacity requirements, investments, financing, 
and financial and economic profitability of a rural electrification 
project. The model is built up in the spreadsheet program EXCEL. 
It is a calculation chain, beginning with data about the number of 
consumers and their characteristic power demand and ending with 
financial and economic net present values of a project. The model 
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can in principle be used for all kinds of separate grid electrification 
calculations. Power supply facilities can consist of any combination 
of units of different type and size. The period for which calculations 
are done is 15 years. The model is applied to a district in northern 
Tanzania. The results show that a main grid connection is the most 
viable alternative for that district. (au) (8 refs., 11 figs.) 


31156 (SEI-EED-10) Power factor improvement and distri- 
bution energy loss reduction in rural power system: Report 
on a visit to Babati, Arusha region, Tanzania, Augusti 1990. 
Arnborg, S.; Johansson Anders; Soeder, L. SIDA collaboration. 
Stockholm Environment Inst. (Sweden). 1991. 64p. Order Number 
DE91527214. Source: OSTI; NTIS (US Sales Only). 

The aim of the study in this report is to determine the power 
losses and the potential for power factor improvement in rural 
grids. Babati, a district town in the Arusha region, was selected for 
a pilot study. The electricity supply system of this town is an iso- 
lated system with a peak power demand of about 400 kW. served 
by three 175 kW diesel generator sets. A previous report indicated 
that the energy losses could be in the order of 20-40 per cent. 
Those values were calculated as the difference between produced 
and consumed energy. The power factor was reported to reach a 
minimum of 0.6-0.7 every day. The methodology for this study 
was; inspection of the transmission and distribution system, inspec- 
tions of the loads of the system. inspection and measurements at 
the power plant and measurements in power system. The here 
presented investigation however show a very good power factor at 
the generator of the system, because the load mostly consists of 
incandescent lamps. At evenings the power factor at the generator 
is in the order of 0.97. Some three-phase induction motors and 
welding equipments are operating at daytime but the power factor 
was then in the order of 0.89. Babati power system was very un- 
symmetric. All consumers of a special category was connected to 
the same phase in every substation area. Consequently all big 
consumers as shops and bars were connected to the same phase. 
The magnitude of current could differ in order of 32 times between 
the phases. Every evening load sheding was performed as a 
method to decrease the power demand. Power losses appears in 
the 400 V system because of too thin conductors. In the 11 kV 
transmission system the losses are reasonable and in the order of 
2 per cent. In the 400 V distribution system the losses are in the 
order of 12 per cent. The total losses for the power system are 
about 10 per cent +- 5 per cent. (au). 


31157 (SLY-JULK-3/88) Load studies of electric power 
consumption. Association of Finnish Electric Utilities, Helsinki 
(Finland). 1988. 105p. (In Finnish). Order Number DE91527105. 
Source: OSTI; NTIS (US Sales Only). 

The compilation of load curve data calls for extensive measure- 
ments over a long period of time. The Association of Finnish 
Electric Utilities (SLY) and close on 40 of its member undertakings 
have been studying load curves and collecting load data on about 
a thousand items since 1983. This report summarises the results 
of measurements made in 1985-87. The items for measurements 
were divided into nine main categories: direct, partly accumulating 
and accumulating electric space heating, heat pump and dual heat- 
ing, households, farming, industry and services. These categories 
have been supplemented and revised as data have been gathered. 
To begin with the main targets were households and electric space 
heating. During the 1986-87 measuring period the emphasis shifted 
to industry and services. Initiating the measurements, developing 
the system and updating the data have demanded considerable 
time and labor. The results have chiefly been analysed with a view 
to load curve properties. For example, the correlation between 
temperature and load has been studied in the case of electric 
space heating. Detailed information has been obtained on the en- 
ergy distribution and specific consumption of different consumer 
groups. Load studies wil continue to concentrate chiefly on the 
systematic analysis of measurement data. Only in this way it is 
possible to obtain sufficient basic information for applied research. 
The primary applications in the utility sector are in tariff and net- 
work analysis. Forecasting the national supply and demand for 
electricity also requires more detailed basic research. 
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31158 (KTM/E-D—188) Personal opinions and use of en- 
ergy in Finland. Nurmela, J. (Tilastokeskus, Helsinki (Finland)). 
Tilastokeskus, Helsinki (Finland). 1990. 86p. (in Finnish). Project 
KTM-48/840/89. Order Number DE91527087. Source: OSTI; NTIS 
(US Sales Only). 

The aim of the study is to describe how people in Finland feel 
about and what they know about energy use and the environment 
and how this shows in their behaviour. People were asked ques- 
tions about their attitudes, their habits of following energy matters, 
their knowledge of and attitudes to the reserves of commodities, 
their travels, leisure time and motoring habits, their attitudes to the 
financing of energy saving, etc. The study was conducted in Febru- 
ary 1990 as a telephone interview survey of a sample drawn from 
among the population aged 15 to 74 years. The nonresponse rate 
was as low as 15.3 per cent. Analysis was based on cross- 
tabulation, with sex, age, and size of household as the main 
background variables. The results show that, at the level of atti- 
tudes, people in Finland are highly motivated to save energy and 
to protect the environment. They follow with keen interest whatever 
information is released on energy and pollution matters. One- third 
of the population monitor their energy or electricity consumption. 
The proportion of those monitoring the fuel consumption of their 
cars is even greater. People demand a high rate of return on in- 
vestments to save energy, at least according to what they said in 
the interview. The interior temperatures of dwellings in Finland 
have risen, although the residents’ temperature preferences have 
not changed. A direct rise of one mark in the price of petro! would 
reduce the amount of motoring in just 16 per cent of respondent 
households. In 15 per cent of week-end houses, the basic temper- 
ature is maintained even during winter months. 


2990 Unconventional Sources and Power Genera- 
tion 
Refer aiso to citation(s) 30357 


31159 (DLR-Mitt—-91-04) To what extent can renewable en- 
ergy (RE) systems replace carbon-based fuels in the next 15, 
50 and 100 years?. Winter, C.J. (Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt e.V. (DLR), Stuttgart (Germany, F.R.). 
Forschungsbereich Energetik). Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt e.V. (DLR), Koeln (Germany). 1991. 47p. 
(CONF-901262—4: Dahlem workshop on limiting greenhouse effect: 
options for controlling atmospheric CO, accumulation, Berlin (Ger- 
many), 9-14 Dec 1990). Order Number DE91531629. Source: 
OSTI; NTIS (US Sales Only). 

The paper argues the attractiveness of renewable energies as a 
replacement for the fossil energies since they do not require pri- 
mary energy raw materials and thus cannot give rise to any of the 
pollutants which have their source in these materials. The solution 
of technical problems will not be in the forefront for the foreseeable 
future. In much more urgent need of adaptation to the special 
character of renewable energies are energy legislation, energy reg- 
ulations, the complete internalization of external costs, replacing 
the now dominant primary energy economy with an energy ser- 
vices economy, and, not least, people’s energy-related attitudes 
and behavior. (orig.) With 18 figs., 26 refs. 


31160 (NEI-DK-590, pp. 1-3) Energy 2000 - presentation of 
the plan of management, and the significance of biomass in 
this relation. Oersted Pedersen, H. (Energistyrelsen (DK)). Viden- 
center for Halm- og Flisfyring (Denmark). 1990. 81p. (In Danish). 
(CONF-9008216—: Conference on the kind of future biomass could 
have in relation to energy supplies, Billund (Denmark), 22 Aug 
1990). In What kind of future has biomass in relation to energy 
supplies?. Order Number DE91525261. Source: OST1; NTIS (US 
Sales Only). s 

A representative from the Danish Energy Agency very briefly ex- 
plained the main points of the current energy management plan 
with a short reference to traditional energy policy regrading the 
promotion of biomass fuels. (AB). 





31161 (NEI-DK-593) Information campaign for renewable 
energy: Experience and results. Eastern Germany, Poland, the 
Baltic Republics and Leningrad. Freese, N. Nordvestjysk Folke- 
center for Vedvarende Energi, Hurup (Denmark). Oct 1990 42p. (In 
Danish). Contract ENS-UVE-90.0085. Order Number DE91527061. 
Source: OSTI; NTIS (US Sales Only). 

A short description of a campaign for the dissemination of infor- 
mation on renewable energy applications which took place in the 
eastern part of Germany, Leningrad, Poland and the Baltic coun- 
tries. The aim was to extend the Danish market for this technology 
to the eastern countries. (AB). 


31162 (NEI-DK-597) A green energy technology - for the 
future. Rosager, F.; Yde, L. Nordvestjysk Folkecenter for Ved- 
varende Energi, Hurup (Denmark). Feb 1991 88p. (in Danish). 
Contract ENS-UVE-89.0345. Order Number DE91527065. Source: 
OSTI; NTIS (US Sales Only). 

In colaboration with Landsbyenergi A/S. 

An energy supply system, for a rural area, which aims at 100% 
utilization of sun and wind energy is described. The supply system 
depends on energy consumption strategies. The district heating 
system should be pulse-driven, heat storage facilities should be 
located decentrally and ‘closer to the users, as also should the sup- 
ply of electricity from wind power. Methods for the control of 
energy consumption are also described. (AB). 
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31163 (DOE/FE-0239P) MHD program plan, FY 1991. US- 
DOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Oil, 
Gas, Shale and Special Technologies. Oct 1990. 39p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE91017916. Source: OSTI; NTIS; GPO Dep. 

The current magnetohydrodynamic MHD program being imple- 
mented is a result of a consensus established in public meetings 
held by the Department of Energy in 1984. The public meetings 
were followed by the formulation of a June 1984 Coal-Fired MHD 
Preliminary Transition and Program Plan. This plan focused on 
demonstrating the proof-of-concept (POC) of coal-fired MHD elec- 
tric power plants by the early 1990s. MHD test data indicate that 
while there are no fundamental technical barriers impeding the de- 
velopment of MHD power piants, technical risk remains. To reduce 
the technical risk three key subsystems (topping cycle, bottoming 
cycle, and seed regeneration) are being assembled and tested 
separately. The program does not require fabrication of a complete 
superconducting magnet, but rather the development and testing of 
superconductor cables. The topping cycle system test objectives 
can be achieved using a conventional iron core magnet system al- 
ready in place at a DOE facility. Systems engineering-derived 
requirements and analytical modeling to support scale-up and com- 
ponent design guide the program. In response to environmental, 
economic, engineering, and utility acceptance requirements, design 
choices and operating modes are tested and refined to provide 
technical specifications for meeting commercial criteria. These en- 
gineering activities are supported by comprehensive and continuing 
systems analyses to establish realistic technical requirements and 
cost data. Essential elements of the current program are to: De- 
velop technical and environmental data for the integrated MHD 
topping cycle system through POC testing (1000 hours); and bot- 
toming cycle (4000 hours); design, construct, and operate a POC 
seed regeneration system capable of processing spent seed mate- 
rials from the MHD bottoming cycle, prepare conceptual designs 
for a site specific MHD retrofit plant, and continue supporting re- 
search necessary for system testing. 7 figs. 


31164 (DOE/PC/88928-T4) Corrosion and arc erosion in 
MHD channels: Quarterly progress report, January—March 
1991. Rosa, R.J.; Pollina, R.J. Montana State Univ., Bozeman, MT 
(United States). Dept. of Mechanical Engineering. Apr 1991. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FG22-88PC88928. Order Number DE91016829. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this task is to study the corrosion and arc ero- 
sion of MHD materials in a cooperative effort with, and to support, 
the MHD topping cycle program. Materials tested in the Avco 
Research Laboratory/Textron facility, or materials which have sig- 
nificant MHD importance, will be analyzed to document their 
physical deterioration. Conclusions shall be drawn about their wear 
mechanisms and lifetime in the MHD environment with respect to 
the following issues; sulfur corrosion, electrochemical corrosion, 
and arc erosion. The impact of any materials or slag conditions on 
the level of power output and on the level of leakage current in the 
MHD channel will also be noted, where appropriate. Two phenom- 
ena that can effect the analysis of slag leakage current have been 
investigated and found significant. These are: (1) transverse cur- 
rent along the slag layer in the insulator walls of an MHD duct, and 
(2) electrode surface voltage drops. Both tend to reduce the value 
inferred for average plasma conductivity and increase the value in- 
ferred for axial leakage current. These two effects in combination 
are potentially capable of explaining the high leakage inferred. 
Corrosion on the water side of metal MHD duct wall elements has 
been examined in CDIF and Mark 7 generators. It appears to be 
controllable by adjusting the pH of the water and/or by controlling 
the dissolved oxygen content. 


3003 Thermoelectric Generators 
Refer also to citation(s) 30714 
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Refer also to citation(s) 30712 
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31165 (DOE/FE-0238P) Fuel cell systems program plan, 
fiscal year 1991. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Oil, Gas, Shale and Special Technologies. [1991]. 
38p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE91017215. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE), Office of Fossil Energy, is 
sponsoring the development of phosphoric acid fuel cell (PAFC), 
molten carbonate fuel cell (MCFC), and advanced concepts includ- 
ing solid oxide fuel cell (SOFC) technologies for application in the 
utility, commercial and industrial sectors. In addition, the DOE Of- 
fice of Conservation and Renewable Energy is evaluating the use 
of fuel cells in transportation propulsion systems. Their focus is pri- 
marily on the development of polymer electrolyte or proton 
exchange membrane fuel cells, although they also have a congres- 
sionally mandated demonstration program for phosphoric acid fuel 
cells buses. These research and development (R&D) efforts are 
also supported by private sector funding. This Plan describes the 
fuel cell activities of the Office of Fossil Energy. 6 figs. 


31166 (ECN-C—91-022) Fuel cell ship propulsion systems. 
Boswinkel, H.H. Netherlands Energy Research Foundation, Petten 
(Netherlands). May 1991. 29p. (in Dutch). Order Number 
DE91524133. Source: OSTI; NTIS (US Sales Only). 

An outline is given of the present and future developments of 
fuel celis which can be of interest in the next 20 years for the en- 
ergy supply of civil ships. The molten carbonate fuel cell, which 
can be fired directly with low-sulfur diesel (IR-MCFC), is considered 
to be the best alternative for diesel engines of ships with regard to 
efficiency, investment and a near future application. Problems 
which have to be solved are the necessary increase of the capac- 
ity (from 10 kW to 10 MW), and the high investment costs which 
do not yet justify the replacement of diesel engines in spite of the 
energy conservation. More stringent environmental regulations can 
make the application of fuel cells economically more attractive. 
Emissions of NOx, SOz and CO2 and other wastes are very low. 5 
figs., 2 tabs., 31 refs. 
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31167 (LA-UR-91-2338) Modeling water content effects in 
polymer electrolyte fuel cells. Springer, T.E.; Zawodzinski, T.A.; 
Gottesfeld, S. Los Alamos National Lab., NM (United States). 
[1991]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911047-6: 180. 
meeting of the Electrochemical Society, Phoenix, AZ (United 
States), 13-18 Oct 1991). Order Number DE91016027. Source: 
OSTI; NTIS; GPO Dep. 

Water content and transport is the key factor in the one- 
dimensional, steady-state model of a complete polymer electrolyte 
fuel cell (PEFC) described here. Water diffusion coefficients, elec- 
troosmotic drag coefficients, water sorption isotherms, and 
membrane conductivities, all measured in our laboratory as func- 
tions of membrane water content, were used in the model. The 
model predicts a net-water-per-proton flux ratio of 0.2 H2O/H* un- 
der typical operating conditions, which is much less than the 
measured electroosmotic drag coefficient for a fully hydrated mem- 
brane. It also predicts an increase in membrane resistance with 
increased current density and demonstrates the great advantage of 
thinner membranes in alleviating this resistance problem. Both of 
these predictions were verified experimentally under certain condi- 
tions. We also describe the sensitivity of the water concentration 
profile and associated observables to variations in the values of 
some of the transport parameters in anticipation of applying the 
model to fuel cells employing other membranes. 16 refs., 9 figs. 


31168 Preventing CO poisoning in fuel cells. Gottesfeld, S. 
To Dept. of Energy. 5 Dec 1988. USA Patent patent appliccation 7- 
279,694. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91016856. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Proton exchange membrane (PEM) fuel cell performance with 
CO contamination of the H2 fuel stream is substantially improved 
by injecting O2 into the fuel stream ahead of the fuel cell. It is 
found that a surface reaction occurs even at PEM operating tem- 
peratures below about 100°C to oxidatively remove the CO and 
restore electrode surface area for the H2 reaction to generate cur- 
rent. Using an Op2 injection, a suitable fuel stream for a PEM fuel 
cell can be formed from a methanol source using conventional re- 
forming processes for producing Ho. 4 figs. 


31169 (STEV-NYEL-91-1) Proton or oxygen ion conducting 
materials for high temperature fuel celis: Final report. Lunden, 
A. (Chalmers Univ. of Technology, Goeteborg (SE). Dept. of 
Physics); Mellander, B.E. Statens Energiverk, Stockholm (Sweden). 
18 Dec 1990. 27p. (in Swedish, English). Project STEV-616-061. 
Order Number DE91527188. Source: OSTI; NTIS (US Sales Only). 

Both fuel and concentration cell experiments have been per- 
formed with sulphates or other oxyacid salts as solid electrolytes. 
Nickel sponge, some perovskites and platinum serve efficiently as 
electrodes. Experiments have been carried out in the range from 
some 500 degrees C to about 700 degrees C with a preference for 
working in the vicinity of 600 degrees C. We have found that a 
considerable proton conductivity is a quite usual property of alkali 
metal sulphates, phosphates etc. while we have not been able to 
establish that oxygen ion migration is of importance in any of the 
systems investigated so far. Although the electrodes are blocking 
for Lit, Na* etc., there are correlations between the obtainable pro- 
tonic cell currents and the electrical cation conductivity of the salt. 
The best fuel cell behaviour found so far is for fec LipSO,4, a 
rotator phase where the so called paddie-whee! mechanism is re- 
sponsible for cation migration. Short-circuit currents exceeding 300 
mA/cm* can be drawn from cells with this electrolyte. The cells 
Studied are to be considered as members of a new class of high 
temperature fuel cells with a solid-salt electrolyte. There is reason 
to expect that high temperature proton conductivity is a much more 
common phenomenon than expected previously. (au). 
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31170 (DOE/CE-0333P) National Awards Program for En- 
ergy Innovation 1991: Project descriptions. USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (United States). May 1991. 127p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91018377. 
Source: OSTI; NTIS; GPO Dep. 

The Department of Energy is pleased to present the 53 award 
winning projects in energy efficiency and renewable energy tech- 
nologies which were selected for the Department's sixth National 
Awards Program for Energy Innovation. These projects represent 
innovative energy initiatives being undertaken by schools, busi- 
nesses, local communities and individuals to increase the use of 
renewable energy supplies and reduce overall energy consump- 
tion. Specific areas of interest are Agriculture, Civic/Non-profit 
Organizations, Energy Awareness, Government, Hospitals, 
Industry, Other Buildings, Schools, Single-Family Housing, Trans- 
portation, Utilities, and others. 


3201 Buildings 
Refer also to citation(s) 30413, 31086, 31158, 31502 


31171 (BFR-D-11-91) Thermal transport in building materi- 
als: Transient plane source sensors. Gustafsson, S.E. 
(Chalmers Univ. of Tech., Goeteborg (SE)); Karawacki, E. Swedish 
Council for Building Research, Stockholm (Sweden). 1991. 32p. 
Project BFR-881082-2. Order Number DE91527156. Source: 
OSTI; NTIS (US Sales Only). 

Recently two types of the transient plane source (TPS) sensors 
for studying thermal transport properties of solids has been devel- 
oped. In such a sensor a resistive pattern, cut out from a thin 
sheet of metal and covered on both sides with thin layers of an 
insulating material, is used both as a heat source and as tempera- 
ture detector. As a result of the measurements the thermal 
conductivity, thermal diffusivity and the specific heat of the studied 
material can be obtained form one experimental thermogram. TPS- 
sensors are designed for both laboratory and in situ measurements 
on material (both metals and dielectrica) with thermal conductivity 
ranging from about 0.03 W/mK to about 100 W/mK with sample di- 
mension not larger than 2x4x4 cm’. It should be pointed out that 
even material with thermal conductivities lower than 0.03 W/mK or 
higher than 100 W/mK can be measured by the same TPS-sensor 
if the dimensions of the sample are increased. TPS-sensors can 
be also applied for studying the thermal conductivity of thin insulat- 
ing layers. In this paper we derive the working equations for two 
different types of TPS-sensors (the so-called Hot Square and Hot 
Disc sensors), describe the experimental details and present the 
data evaluation procedures. (au). 


31172 (BFR-R-13-91) An aquifer based energy system: 
Design, building and commissioning of the SAS head office, 
Solna. Aabyhammar, T. (AIB Aniaeggningsteknik AB, Solna (SE)); 
Eriksson, Anders; Johansson, Sam. Swedish Council for Building 
Research, Stockholm (Sweden). [1991]. 159p. (In Swedish). 
Project BFR-861047-4. Order Number DE91527148. Source: 
OSTI; NTIS (US Sales Only). 

The office buildings complex includes about 1450 room with a to- 
tal surface of 63 000 m?, two sports areas, three parking floors 
and one glazed street. Primary energy source is electricity. The 
total cooling power is 2 MW, and heating power for heating ventila- 
tion air and cellar space is 3 MW. The offices are primarily heated 
from the activities in the rooms and from solar influx. The aquifer 
heat store consists of two warm and three cok wells, with a total 
capacity of 190 V/s. The total exploited aquifer volume is about 800 
00 m°. Three heat pumps are used in series connection. Systems 
design and dimensioning are described, together with start-up 
problems and operational experiences. (L.E.). 


31173 (BFR-R-14-91) An aquifer based energy system: 
Evaluation at the SAS head office, Solna. Aabyhammar, T. (AIB 
Anlaeggningsteknik AB, Soina (SE)); Berglund, S.; Eriksson, An- 
ders; Johansson, Sam. Swedish Council for Building Research, 
Stockholm (Sweden). [1991]. 105p. (In Swedish). Project BFR- 
861049-5. Order Number DE91527149. Source: OSTI; NTIS (US 
Sales Only). 





Measurements and evaluation of the aquifer based energy sys- 
tem at the SAS head office are presented. Energy sources in the 
system are three cold and two warm wells at the aquifer. External 
energy is electricity. Three heat pumps in series are used for heat- 
ing. The coefficient of performance for heating is about 3. For 
space cooling, where direct ground water cooling is used, the ratio 
between produced cooling energy and consumed electric energy is 
about 10. The system availability has been high. (L.E.). 


31174 (Bouwcentrum-—15169) Insulating floor levels: Pecon- 
ditions to insulate concrete floors. Straatman, J.H.T.; Kok, 
J.W.M. Bouwcentrum, Rotterdam (Netherlands). Oct 1990. 22p. (in 
Dutch). Order Number DE91524176. Source: OSTI; NTIS (US 
Sales Only). 

An outline is given of options to insulate concrete floor levels of 
one-family dwellings. Attention is paid to aspects of quality and the 
costs of thermal insulation for poured concrete floors and for pre- 
pared floor-systems. The floors have been evaluated with respect 
to the work during the construction, the construction itself, the con- 
nections to the innerwalls, the support and the finishing, and the 
insulation costs. Also attention is paid to the energy management 
by the occupants, which can be changed as a result of the thermal 
insulation of the floors. Finally the impact of the insulation mea- 
sures on the heating system is discussed. 6 figs., 2 tabs., 3 apps., 
11 refs. 


31175 (CONF-910801—16) Residential absorption heat 
pump using a generator-absorber heat exchange cycle. 
Phillips, B.A. (Phillips Engineering Co., St. Joseph, MI (United 
States)); DeVault, R.C. Oak Ridge National Lab., TN (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 26. inter- 
society energy conversion engineering (IECE) conference; Boston, 
MA (United States); 3-9 Aug 1991. Order Number DE91017243. 
Source: OSTI; NTIS; GPO Dep. 

A natural gas fired, air-to-air, absorption heat pump using the 
generator-absorber heat exchange (GAX) cycle is being developed 
for residential and small commercial applications. This paper dis- 
cusses the energy saving potentials of thermally actuated heat 
pumps (TAHPs) from basic thermodynamic principles and gives a 
progress report on the development of the GAX absorption heat 
pump, and its components, for the residential applications. 6 refs., 
4 figs. 


31176 (CONF-910801-17) Braun heat pump engine/ 
compressor and its hermetic rod seal. Braun, A.T. (Tectonics 
Research, Inc., Minneapolis, MN (United States)); Alam, M.S.; 
Fiskum, R.J. Oak Ridge National Lab., TN (United States). [1991]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 26. intersociety energy conver- 
sion engineering (IECE) conference; Boston, MA (United States); 
3-9 Aug 1991. Order Number DE91017151. Source: OSTI; NTIS; 
GPO Dep. 

A number of new developments in gas fired heat pump technol- 
ogy have evolved over the past several years which show promise 
for significant improvement in energy conversion efficiency. A ma- 
jor development in a gas fired heat pump and its seal is described, 
some recent results presented and suggestions made for areas 
where future advances may be made. 5 refs., 8 figs., 1 tab. 


31177 (CONF-910803-2) Cycle performance comparison 
between a nonazeotropic refrigerant mixture and R22. Vine- 
yard, E.A.; Conklin, J.C. Oak Ridge National Lab., TN (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional congress on refrigeration: new challenges in refrigeration; 
Montreal (Canada); 10-17 Aug 1991. Order Number DE91017225. 
Source: OSTI; NTIS; GPO Dep. 

In an effort to improve the efficiency of residential heat pumps 
and reduce the ozone depletion potential (ODP) of the refrigerant, 
nonazeotropic mixtures (NARMs) are being investigated as part of 
the Building Equipment Research program at Oak Ridge National 
Laboratory (ORNL). One of the NARMs, a mixture consisting of ap- 
proximately 75% R143a and 25% R124 (percentages by mass) 
was tested over a range of mass flow rates at Department of En- 
ergy (DOE) heat pump rating conditions (27.8 °C cooling). Since 
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NARMs exhibit an inherent decrease in the heat transfer coefficient 
relative to pure refrigerants, three refrigerant-side enhancements 
were tested to determine if overall system performance could be 
improved. In addition to the performance of the NARM, perfor- 
mance for the tube surfaces with R22 was measured to determine 
any benefits from the nonisothermal phase-change process charac- 
teristic of NARMs. Comparisons were made on the basis of the 
coefficient of performance (COP) as a function of capacity. The 
conclusion was that refrigerant-side heat transfer enhancements 
improved the COP of the NARM-operated system more than that 
of the R22-operated system. 7 refs., 6 figs. 


31178 (CONF-910803-3) Heat exchanger thermal pertor- 
mance for two nonazeotropic refrigerant mixtures. Conklin, 
J.C.; Vineyard, E.A. Oak Ridge National Lab., TN (United States). 
15 Aug 1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International 
congress on refrigeration: new challenges in refrigeration; Montreal 
(Canada); 10-17 Aug 1991. Order Number DE91017250. Source: 
OSTI; NTIS; GPO Dep. 

Two nonazeotropic refrigerant mixtures (NARMs), the first con- 
sisting of 71% R22 and 29% R114 and the second consisting of 
75% R143a and 25% R124 (approximate percentages by mass), 
were studied at various mass flow rate and heat loads in an exper- 
imental apparatus at Oak Ridge National Laboratory. The 
measured thermal performance of the evaporator and the con- 
denser are presented in terms of the number of transfer units 
(NTU) and effectiveness («). Because the phase-change process of 
the NARMS is nonisothermal, a specific heat for the two-phase re- 
gion can be defined. This two-phase specific heat for the NARMs 
varies with respect to enthalpy. Because the standard NTU-e anal- 
ysis is valid only for constant specific heat fluids, and analysis that 
considers variable specific heat fluids is used to compare analytical 
predictions of the thermal performance with the observed thermal 
performance. The predicted and measured results show very good 
agreement when the pressure drop is low. 6 refs., 4 figs., 4 tabs. 


31179 (DEFU-TR-276) EFFO experiment with fluorescent 
lamps: Final report. Nielsen, B.; Thomsen, K.H.; Moeller, J. 
Danske Elvaerkers Forenings Udredningsafdeling (DEFU), Lyngby 
(Denmark). Aug 1989. 67p. (in Danish). Order Number 
DE91525357. Source: OSTI; NTIS (US Sales Only). 

The aim was to discover patterns of the use of fluorescent bulbs 
based on information from questionnaires which had been sent out 
to consumers. Electric companies in Denmark prefer customers to 
use these energy saving bulbs in peak periods, and economically it 
is in the interest of the consumers themselves that they use them 
in places where they usually keep the light on for longer periods of 
time. The experimental period was during the month of November. 
The potential for annual energy saving, if people invest in these 
special bulbs on a national basis, is claimed to be about 400 GWh 
per year. The potential increase of efficiency was then calculated 
to be about 200 MW reduction of the maximum lighting load in the 
housing sector. The disadvantage of these fluorescent bulbs is that 
they are expensive to buy, which in fact was generally commented 
upon by the consumers. Suggestions are offered as to how low the 
retail price could be, the final conclusion being the price of 100 
Danish crowns. (AB). 


31180 (DEFU-TR-277) Technical electricity savings in the 
housing sector 1970-90. Moeller, J. Danske Elvaerkers Forenings 
Udredningsafdeling (DEFU), Lyngby (Denmark). Oct 1989. 47p. (in 
Danish). Order Number DE91527043. Source: OSTI; NTIS (US 
Sales Only). 

The energy consumption of new electrical appliances used in the 
housing sector which have been on the market during the period 
1970-1990 is presented. 18 different electrical appliances have 
been evaluated. During the period the energy consumption was re- 
duced by 25-35% and the annual efficiency was 1-2% due to 
technical improvements. The largest savings were achived in the 
case of washing machines, refrigerators, deep freezers, television 
sets and circulating pumps. Energy consumption of electrical appli- 
ances depends on their location in flats, houses or farms. The 
calculations were made on the basis of test measurements and 
statistical data. (CLS). 
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31181 (DOE/BP-1609) Design assistance for new commer- 
cial buildings: Case study evaluation. Kunkle, R. Washington 
State Energy Office, Olympia, WA (United States). Feb 1991. 
113p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE91017206. Source: OSTI; NTIS; GPO Dep. 

The Washington State Energy Office (WSEO) conducted the De- 
sign Assistance for New Commercial Buildings Program (Design 
Assistance) from October 1986 until June 1989 for the Bonneville 
Power Administration (BPA). The purpose of the program was to 
promote energy efficient new commercial construction. The pro- 
gram continues to be operated by the region's utilities as Energy 
Smart Design. The fundamental question posed by this program 
was whether developers/owners would install energy efficiency im- 
provements based only on the recommendations of energy 
experts. No financial incentives were provided for measure installa- 
tion. A sample of 10 buildings was selected for the case studies 
out of the 26 program participants who indicated they installed at 
least one energy efficiency improvement. The case study partici- 
pants indicated that the energy analysis provided by Design 
Assistance was a useful service. However, the program had only a 
small impact on the energy efficiency of most of the case study 
buildings. Developers/owners installed 24 of the 42 energy- 
efficiency measures recommended by the Design Assistance 
consultants. However, the program caused the installation of only 
14 energy efficiency improvements in the case study buildings. In- 
terviews with the participants indicated 10 of the improvements 
would have been installed without the program. Because of the 
small number of measures and small energy savings caused to be 
installed by the program, the levelized cost for conservation in the 
case study buildings exceeded the recommended regional cost- 
effective limit for conservation resources. The principle service 
offered by Design Assistance was the development of computer 
models to analyze the cost-effectiveness of energy efficiency alter- 
natives. The case studies showed these computer models used to 
make recommendations to building developers/owners were poor 
predictors of energy savings from the efficiency measures. 


31182 (DOE/BP/64357-2) Vacuum window glazings for 
energy-efficient buildings: Summary report. Benson, K.D. (So- 
lar Energy Research Inst., Golden, CO (United States)); Smith, 
L.K.; Tracy, C.E.; Potter, T.; Christensen, C.; Soule, C.E. Solar En- 
ergy Research Inst., Golden, CO (United States). May 1990. 145p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AI79-86BP64357. Order Number DE91017201. Source: 
OSTI; NTIS; GPO Dep. 

The technical feasibility of a patented, laser-welded, evacuated 
insulating window was studies. The window has two edge-sealed 
sheets of glass separated by 0.5-mm glass spheres spaced 30 mm 
apart in a regular array. A highly insulating frame is required and 
several designs were analyzed. The vacuum window's combination 
of high solar transmittance and low thermal conductance makes it 
superior to many other windows in cold climates. In the US Pacific 
Northwest, the vacuum window could save about 6 MJ of heating 
energy annually per square meter of window in comparison to con- 
ventional, double-glazed windows. A large, vacuum laser-welding 
facility was designed and installed to conduct glass welding experi- 
ments and to fabricate full-sized vacuum windows. Experiments 
confirmed the feasibility of laser-sealing glass in vacuum but identi- 
fied two difficulties. Under some circumstances, bubbles of 
dissolved gases form during welding and weaken the seal. Glass 
also vaporizes and contaminates the laser beam steering mirror. A 
novel moving metal foil mirror was developed to circumvent the 
contamination problem, but is has not yet been used to complete 
welding experiments and fabricate full-sized vacuum windows. 63 
refs., 53 figs., 19 tabs. 


31183 (DOE/CE/28308-T1) The design, implementation and 
evaluation of success, a utility DSM program addressing small 
commercial customers: Final report. Fitchburg Gas and Electric 
Light Co., MA (United States). 20 Aug 1991. 158p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
89CE28308. Order Number DE91017957. Source: OSTI; NTIS; 
GPO Dep. 

Fitchburg Gas & Electric Light Company (FG&E), an electric and 
gas utility serving over 25,000 electrical customers in the towns of 
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Fitchburg, Lunenburg, Ashby and Townsend, received a grant from 
the US Department of Energy (DOE) for the design and implemen- 
tation of a new lighting program for small commercial customers. 
This paper presents the results of the pilot program addressing a 
sample of 214 of FG&E’s small commercial customers with the 
SUCCESS program. SUCCESS was funded in part by DOE's 
Least Cost Utility Planning program serving rural customers in the 
north east region of the US. The SUCCESS program consisted of 
two parallel programs each targeting small commercial customers 
whose average monthly demand was between 2 kW and 25 kW. 
Under SUCCESS 1, all survey, equipment, and installation costs 
were paid for by FG&E, whereas a partial rebate based on an 
FG&E formula was provided to customers randomly selected to 
participate in SUCCESS 2. The SUCCESS programs identified the 
barriers to customer participation, the program penetration rates 
and the cost-effective energy conservation measures, for a small 
commercial lighting program. This study has shown that the utility 
direct investment approach will remain cost-effective while increas- 
ing the market penetration rate within the small commercial 
customer class. The results of the SUCCESS program were used 
to redesign FG&E's small commercial lighting programs. It is 
FG&E’s intention to deliver two lighting programs as part of its 
C&LM programs. As a result of the Small Commercial Lighting Pro- 
gram, we have learned that small commercial customers (i.e., less 
than 30 kW avg/mth) are reluctant to invest in energy efficiency 
improvements. Detailed diagrams, statistics, program, and corre- 
spondence are included in the eleven appendices. 1 fig., 3 tabs. 


31184 (DOE/CE-91018512) Improving the efficiency of 
your gas heating system. USDOE Assistant Secretary for Con- 
servation and Renewable Energy, Washington, DC (United States). 
Mar 1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91018512. Source: OSTI; NTIS; GPO 
Dep. 

If you heat your home with gas, you may be able to save over 
$400 per year in energy costs by having your heating system 
tuned up or replaced. Regular maintenance and servicing will keep 
your furnace or boiler operating at peak efficiency. And new gas 
heat technologies, available as equipment retrofits to existing heat- 
ing systems, and as new high efficiency furnaces and boilers, 
require substantially less gas to meet your heating needs while re- 
ducing harmful pollutants considered by many to cause global 
warming due to the “greenhouse” effect. This pamphlet on improv- 
ing the efficiency of gas heating systems explains practical steps 
you can take to save both money and energy. Other, additional 
sources of information are given. 5 figs., 1 tab. 


31185 (DOE/RL/11746-T1) Liquid-crystal filled, holographic 
solar concentrator: Innovative retrofit concepts for saving en- 
ergy in existing buildings. Advanced Environmental Research 
Group, Inc., Woolwich, ME (United States). 26 Jun 1989. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-89RL11746. Order Number DE91017956. Source: 
OSTI; NTIS; GPO Dep. 

The concept to be examined for feasibility involves the use of 
holographic diffractive structures (HDSs) to collect and redirect 
sunlight from the whole range of solar angles as they vary with the 
hour of the day and the seasons of year. These HDS collectors 
can be used on any building surface to project sunlight into interior 
spaces which have no direct access to natural light. Spaces such 
as plenums which exist for the accommodation of HVAC equipment 
or air shafts could serve as hollow light guides through which the 
sunlight is projected. The sunlight will be reflected by. baffles at the 
receiving end to serve as a useful source of illumination which can 
replace electric light whenever the sun is shining. Substituting sun- 
light for electric light will save energy for both lighting and cooling, 
particularly during summer peak-loading conditions, while at the 
same time improving the quality of illumination within the space. It 
is anticipated that the HDSs will provide a relatively inexpensive al- 
ternative to mechanical sun-tracking devices. 6 refs., 3 figs. 


31186 (DOE/SF/17960-T6) Energy Efficient industrialized 
Housing Research Program: Monthly report, February—July 
1991. Oregon Univ., Eugene, OR (United States). Center for Hous- 
ing Innovation; Florida Solar Energy Center, Cape Canaveral, FL 





(United States). Aug 1991. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC03-89SF17960. Order 
Number DE91018334. Source: OSTI; NTIS; GPO Dep. 

This monthly report of the Energy Efficient Industrialized Housing 
Research Program summarizes activities in six areas: (1) Industry 
guidance; (2) design process; (3) manufacturing process; (4) evalu- 
ation; (5) research utilization; and (6) program management. For 
each of these areas, an element description is given as well as 
progress during the reporting period, problem areas noted, and 
planned action(s) for the next reporting period. (BGN) 


31187 (ETDE/NL-mf-1524170) Evaluation of an electronic 
control for gas heaters: Dwellings. Vrins, E.; Van der Bliek, L. 
Nederlandse Maatschappij voor Energie en Milieu BV (NOVEM), 
Sittard (Netherlands). Sep 1990 46p. (in Dutch). Contract NOVEM 
61210-1140. Order Number DE91524170. Source: OSTI; NTIS 
(US Sales Only). 

The contro! of gas heaters, which are mounted on the inner side 
of outside walls, normally takes place by means of a liquid filled 
thermostat under the heater. An electronic control has been devel- 
oped to improve the control of the inner climate and to save 
energy. To evaluate the electronic control in dwellings, a practical 
experiment was set up in which the operation of the liquid control 
is compared with the electronic control. The most important results 
of the experiment are: 1. the indoor climate of the room in which 
the heater is controlled by the electronic device has improved com- 
pared to the spaces where a liquid control was used on the heater; 
2. energy conservation by means of the electronic control depends 
strongly on the way the users handle the control; 3. the electronic 
control can operate free of interference; 4. every consumer consid- 
ers the operation of the electronic device as simple and as an 
improvement compared to the liquid control; 5. the experiment to 
install a time switch on a number of heaters did not give positive 
results. In the wintertime the energy saved is minimal. In the sum- 
mertime only the pilot flame resulted in 7.5 to 15% of energy 
conservation. 6 figs., 5 ills., 3 apps. 


31188 (ETDE/NL-mf—1524171) Evaluation of an electronic 
control for gas heaters: School buildings. Vrins, E.; Van der 
Bliek, L. Nederlandse Maatschappij voor Energie en Milieu BV 
(NOVEM), Sittard (Netherlands). Sep 1990 46p. (in Dutch). Con- 
tract NOVEM 61210.1140. Order Number DE91524171. Source: 
OSTI; NTIS (US Sales Only). 

The control of gas heaters, which are mounted on the inner side 
of outside walls, normally takes place by means of a liquid filled 
thermostat under the heater. An electronic control has been devel- 
oped to improve the control of the inner climate and to save 
energy. To evaluate the electronic control in schoo! buildings a 
practical experiment was set up in which the operation of the liquid 
control is compared with the electronic control. The most important 
results of the experiment are: 1. the indoor climate of the room in 
which the heater is controlled by the electronic device has im- 
proved compared to the spaces where a liquid control was used on 
the heater; 2. energy conservation by means of the electronic con- 
trol depends strongly on the way the users handle the control; 3. 
the electronic control can operate free of interference; 4. every 
consumer considers the operation of the electronic device as sim- 
ple and as an improvement compared to the liquid control; 5. the 
experiment to install a time switch on a number of heaters did not 
give positive results. In the wintertime the energy saved was 25%. 
In the period January to June the percentage was 32%. 10 figs., 3 
ills., 1 tab., 2 apps. 


31189 (ETDE/NL-mf-1524174) Climate facades: Evaluation 
report of the tenants study in Tilburg, Netherlands. Pub- 
likatiereeks Erasmus Studiecentrum voor Milieukunde, No. 13. 
Silvester, S. Erasmus Univ., Rotterdam (Netherlands); Nederlandse 
Maatschappij voor Energie en Milieu BV (NOVEM), Sittard (Nether- 
lands). Jul 1990 82p. (In Dutch). Project NOVEM 11.24-118.50. 
Order Number DE91524174. Source: OSTI; NTIS (US Sales Only). 

The result of a study of tenants in 48 multi-family houses in an 
urban renewal area in Tilburg in the Netherlands is presented. This 
field experiment was carried out to test the feasibility of the con- 
cept of the high-energy-efficient renovation with the so-called 
‘climate facade’ within the framework of Dutch Social Housing. The 
climate facade integrates thermal insulation, space heating and 
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ventilation into the facade by means of solar collectors, covered 
cold bridges, closed balconies and galleries. The intention of this 
research was the registration of the energy use of the individual 
households in order to determine possible explanations for the dif- 
ferences in energy use among the households. In addition the 
acceptance of the high-energy-efficient renovated house by its resi- 
dents has been determined. The results of the houses with the 
climate facade will be compared with the results of reference- 
houses. The general evaluation of the high-energy-efficient 
renovated house is good. Seventy percent of the respondents indi- 
cated that the house in total exceeded their expectations. The total 
evaluation of the high-energy-efficient house appears to corre- 
spond strongly with the evaluation of the indoor climate and the 
heating system. Improving the functioning of the heating- and ven- 
tilation system will therefore also improve the contentment with the 
high-energy-efficient house in total. The high-energy-efficient reno- 
vated house with a climate facade made no particular demands on 
the behavior of the residents, given that during the period of the re- 
search no severe cold winter was experienced. The concept of the 
high-energy-efficient renovated house does not yet fulfill all the for- 
mulated demands. Some improvements must be made, especially 
in the energy consumption for space heating of the climate facade 
houses. From a resident’s point of view the remarks made in this 
report need not hinder the building of other projects conforming 
with this concept. (Abstract Truncated) 


31190 (ETDE/NL-mf-1524175) Energy consumption in intel- 
ligent houses. Versprille, FR. (NV Bouwfonds Adviesgroep, 
Hoevelaken (Netherlands)); Hoen, P.J.J. Nederlandse Maatschap- 
pij voor Energie en Milieu BV (NOVEM), Sittard (Netherlands). Sep 
1990 27p. (In Dutch). Project NOVEM 8811737/8817. Order Num- 
ber DE91524175. Source: OSTI; NTIS (US Sales Only). 

The purpose of the study on the title subject is to gain insight 
into energy conservation options in an_ intelligent dwelling 
compared to the present energy saving newly-built-houses. An in- 
telligent dwelling implicates the use of microelectronics, advanced 
appliances, (tele)communication, etc. The first three chapters deal 
with the developments concerning communication systems, buil- 
ing management systems, and the appliances. Chapter four is 
devoted to the energy supply, the energy consumption and the op- 
tions to save energy in dwellings. Finally attention is paid to the 
market expectations for the intelligent house. In spite of many tar- 
get groups a considerable market penetration of the intelligent 
house is not to be expected for several reasons: high costs, tech- 
nical problems, government regulations and a lack of knowledge of 
the real demands of the target groups. It also appears that energy 
conservation is minimal: natural gas consumption for heating and 
cooking decreases, but the electric power consumption increases. 
6 figs., 1 tab. 


31191 (JAB—10733-1) Wind response of a tall building with 
fulkscale observations: Phase 2. Mills, R.S. (California State 
Univ., Chico, CA (United States)). URS/John A. Blume and Asso- 
ciates, Engineers, San Francisco, CA (United States). Aug 1991. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-89NV10733. Order Number DE91017169. Source: 
OSTI; NTIS; GPO Dep. 

A 22-story hotel is the subject of a full-scale experimental study 
conducted as the second phase of a project addressing the wind- 
induced response of tall buildings. The first phase of this study 
investigated a 16-story office building. The observations of wind 
loading and building response obtained at the hotel site reflect sim- 
ilar behavior as was observed at the office building. Consequently, 
the second phase serves to reinforce and generalize the findings 
of the phase one study. The results illustrate the significance of 
wind-induced response for buildings of intermediate height. Based 
on estimated thresholds of human perceptibility combined with pre- 
dictions of maximum building response from a theoretical analysis, 
clearly perceptible wind-induced motion is expected to occur annu- 
ally at the hotel. Yet, motion will not be sufficient intensity to be 
unpleasant. A similar analysis suggests that building response will 
also produce some non-structural damage on an annual basis. 3 
refs., 5 figs., 2 tabs. 
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31192 (KTH-BYT-AR-90-3) The Sigtuna project - building 
physical energy - and production tehnical studies of PU - 
insulated one-family houses with new building component. 
Hoeglund, |.; Ottoson, G.; Oeman, R. Royal Inst. of Tech., Stock- 
holm (Sweden). Dept. of Building Technology. Sep 1990. 156p. (in 
Swedish). Order Number DE91527143. Source: OSTI; NTIS (US 
Sales Only). 

An attempt was made, with the help of relatively simple technical 
solutions, to achieve at the same time low energy consumption, 
low running costs, good thermal comfort and good indoor air 
quality. In order to get low running costs it is vital that energy con- 
sumption is low, that is in this case that the houses are 
electricity-effective. However, these houses were not planned in 
the first place to give low energy consumption. This research 
project comprised a detailed technical evaluation of two of these 
houses; the reference house and the experimental house. During 
the three-year evaluation period all the houses were inhabited. In 
addition, comparisons of thermal resistance and airtightness have 
been made with two other similar houses, four and seven years old 
respectively, in order to study the durability of airthightness of the 
buildings and of the thermal properties of the polyurethane insula- 
tion. The present report comprises: ventilation, airtightness, 
thermal properties of the polyurethane insulation, temperature and 
thermal climate, energy consumption /energy balance, moisture 
and drying conditions in sill plates etc, mycological investigation of 
the external wooden panel and sound insulation of the outer walls. 
New building components which have been studied in the labora- 
tory and/or in the experimental house are windows containing the 
new material aerogel, windows with manoeuvrable and transparent 
low-emission plastic foils and a new joint using a steel sill (allowing 
ventilation) between the wooden sill of the outer wall and the con- 
crete slab. It has proved possible to build relatively simple, 
economical, well-insulated, airtight houses which have a low con- 
sumption of energy. At the same time problems of dampness, 
mould and poor indoor air quality have been avoided. (au). 


31193 (LBL-—28308) Summer heat islands, urban trees, and 
white surfaces. Akbari, H.; Rosenfeld, A.H.; Taha, H. Lawrence 
Berkeley Lab., CA (United States). Jan 1990. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SFO0098. (CONF-900203-9: Winter meeting of the American 
Society of Heating, Refrigerating and Air-Conditioning Engineers, 
Inc., Atlanta, GA (United States), 11-14 Feb 1990). Order Number 
DE91016438. Source: OSTI; NTIS; GPO Dep. 

Temperature trends for the last 100 years in several US cities 
were analyzed. Since ~ 1940 there has been a steady overall in- 
crease in urban temperatures. Summer monthly averages have 
increased by 0.25—-1°F per decade (~1°F for larger cities like Los 
Angeles and 0.25°F for smaller cities). There is no evidence that 
this rise is moderating, and of course global greenhouse warming 
will add a comparable rise. Typical electric demand of cities in- 
creases by 1% to 2% of the peak for each °F and most major cities 
are now ~5°F warmer than they were in the early 1900s. Hence, 
we estimate that about 5% to 10% of the current urban electric de- 
mand is spent to cool buildings just to compensate for the heat 
island effect. For example, downtown Los Angeles is now 5°F hot- 
ter than in 1940 and so the L.A. basin demand is up by 1500 MW, 
worth $150,000 per hour on a hot afternoon (the equivalent na- 
tional bill is ~$1M/hour). In major cities, smog episodes are absent 
below about 70°F, but they become unacceptable by 90°F, so a 
rise of 10°F because of past and future heat island effects is very 
significant. There are some strategies that can alleviate the heat is- 
land effect. Computer simulations and field studies have quantified 
the potential of trees and lighter surfaces for reducing summer heat 
islands. Results indicate that the cost of saved energy and avoided 
COz, through greening and whitening of urban areas, is less than 
1¢kWh and 2¢/kg of carbon, respectively. 13 refs., 6 figs., 6 tabs. 


31194 (LBL—-28791) Thermal performance characteristics of 
compact fluorescent fixtures. Siminovitch, M.J.; Rubinstein, F.M.; 
Whiteman, R.E. Lawrence Berkeley Lab., CA (United States). Mar 
1990. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9010396—-1: 
1990 HVAC and building systems congress, Seattle, WA (United 
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States), 7-12 Oct 1990). Order Number DE91016436. Source: 
OSTI; NTIS; GPO Dep. 

This paper describes the thermal and light output performance 
variations for some representative compact fluorescent fixtures. Ex- 
perimental data is presented showing the changes in relative light 
output and temperature for both screw-in and dedicated compact 
fluorescent fixtures systems. Initial experimental data shows that 
substantial losses in fixture efficiency can occur in compact fluores- 
cent fixtures due to elevated temperature conditions inside the 
lamp compartment. These elevated temperatures affect the mini- 
mum lamp wall temperature of the compact fluorescent lamp and 
the corresponding light output and efficacy characteristics of the 
lamp ballast system. This paper also presents experimental data 
on various methods to reduce compartment and lamp wall temper- 
atures in order to increase fixture efficiency. 12 figs. 


31195 (LBL-29224) A guidebook for the control of summer 
heat islands. Huang, J.; Davis, S.; Akbari, H. Lawrence Berkeley 
Lab., CA (United States). Aug 1990. 14p. Sponsored by USDOE, 
Washington, DC (United States); Environmental Protection Agency, 
Washington, DC (United States); Electric Power Research Inst., 
Palo Alto, CA (United States). DOE Contract AC03-76SF00098. 
(CONF-900833—16: ACEEE summer study on energy efficiency in 
buildings, Pacific Grove, CA (United States), 26 Aug - 1 sep 1990). 
Order Number DE91016246. Source: OSTI; NTIS; GPO Dep. 

The Heat Island Project at Lawrence Berkeley Laboratory (LBL/ 
HIP) is compiling a guidebook for the control of summer heat is- 
lands, which currently affect most US cities. The guidebook will 
describe the causes and societal costs of this climate phenome- 
non, as well as the benefits and energy saving potentials of using 
trees and light-colored surfaces to mitigate it. Both conservation 
potentials and the experiences of city-wide implementation pro- 
grams will be presented. The guidebook is supported by the 
Environmental Protection Agency (EPA), Electric Power Research 
Institute (EPRI), and others. It is written in non-technical language, 
and targeted for government officials, utility planners, and others 
interested in addressing this community-wide energy and environ- 
mental issue. The manual is scheduled for completion by the Fall 
of 1990, but will be updated periodically as new information be- 
comes available. 4 refs., 1 tab. 


31196 (LBL-30611) Control system performance in a mod- 
ern daylighted office building. Benton, C.; Fountain, M., 
Selkowitz, S.; Jewell, J. Lawrence Berkeley Lab., CA (United 
States). Oct 1990. 12p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC03-76SF00098. (CONF- 
9010395—1: 8. international scientific and technical conference on 
illumination, lighting 90, Varna (Bulgaria), 3-6 Oct 1990). Order 
Number DE91016419. Source: OSTI; NTIS; GPO Dep. 

Lockheed Building 157 is one of the United States’ largest ex- 
periments in contemporary daylighting. Built in 1983, the five story 
structure houses 3,000 employees and uses daylight for ambient il- 
lumination throughout its 56,000-m* office interior. A continuously 
dimmable fluorescent lighting system supplements interior daylight 
under the control of open-loop ceiling-mounted photosensors. In 
1985 Lawrence Berkeley Laboratory (LBL) began a year-long pro- 
gram to measure lighting system performance in the building. Data 
from this study indicated that architectural features of the building 
performed admirably, admitting significant daylight to large areas of 
the open plan interior. Operational savings, however, were limited 
by inappropriate performance of the control system in many of the 
building's lighting circuits. LBL recently completed a follow-up in- 
vestigation of the lighting systems in Building 157 addressing the 
interaction between daylight and the lighting control system with 
the goal of improving control system performance. We modified a 
1,700-m* test zone by relocating the photosensors, attenuating the 
photosensor control signal, changing the response pattern of the 
photosensors, and implementing a LBL-developed calibration pro- 
cedure, Following these modifications, we installed four 
data-acquisition systems and collected detailed data describing illu- 
minance and lighting power demand during two week periods in 
the summer, equinox, and winter seasons. This paper presents a 
comparison of lighting system performance before and after the 
LBL modifications. Analysis of the data indicates our modifications 





were successful in maintaining interior illuminance at the target of 
350 lux with minimal electric energy consumption. 10 refs., 9 figs. 


31197 (LUTMDN-TMVK-3134-1-35-91) Condensing _ boiler 
with flue gas reheating for a one-family house - field tests and 
chimney modelling. Naeslund, M. Lund Univ. (Sweden). Dept. of 
Heat and Power Engineering. May 1991. 33p. (in Swedish). Order 
Number DE91527224. Source: OSTI; NTIS (US Sales Only). 

A condensing boiler was equipped with flue gas reheating aiming 
at avoiding condensate formation in the chimney. The boiler was 
installed in a single family house, and observations were made 
during almost three years. No condensate formation was observed 
during this time and the gas consumption decreased about 25 per 
cent compared to the earlier non-condensing boiler. No significant 
problems were encountered during the test period. A computer 
code for the calculation of temperatures and condensate formation 
in the chimney was also developed. The code takes into consider- 
ation the ratio between the momentary heat demand and burner 
input. The calculation time on a AT personal computer is a few 
seconds. (au). 


31198 (NEI-DK-588) Efficient and energy saving lighting in 
school buildings: Collection, processing and dissemination of 
information on lighting systems located in schools and educa- 
tional institutions, which uses electricity efficiently. Clausen, V. 
(Lys og Optik (DK)); Kattler, P. Lys og Optik, Lyngby (Denmark). 
Dec 1990 83p. (In Danish). Contract EM-151/88-71. Order Number 
DE91527049. Source: OSTI; NTIS (US Sales Only). 

EFP-88. 

A survey of literature relevant to lighting systems that are suit- 
able for use in schools is presented in addition to regulations and 
recommendations published in the Nordic countries. Some sugges- 
tions for improving the quality and energy efficiency of such lighting 
systems are given. An informative leaflet on how to reduce energy 
consumption in this respect was also produced in relation to this 
project and other ideas for spreading information on the subject 
are offered. (AB) 26 refs. 


31199 (NEI-DK-592) Cooling aggregate driven by natural 
gas: Building extension facing north-west and Finger A. 
Koebenhavns Lufthavne A/S, Copenhagen (Denmark). Bygge- og 
Anlaegsafdelingen. Apr 1991 5ip. (In Danish). Contract ENS- 
51121-9031. Order Number DE91525286. Source: OST!; NTIS 
(US Sales Only). 

The aim was to investigate the economic aspects of using natu- 
ral gas to drive cooling aggregates located in Copenhagen airport, 
Denmark. It was expected that this would contribute to the opti- 
mization of energy efficiency in relation to the cooling systems, this 
being especially necessary as more stringent tariffs on electricity 
will be introduced in 1994. The cooling systems are used in con- 
nection with the indoor climate at the airport and for cooling the 
increasing number of computer systems. Possible plans are 
discussed in detail and the resultant data from calculations of prob- 
able economic advantages or disadvantages are presented in 
detail. (AB). 


31200 (NEI-DK-595) Thermal insulation materials’ ability to 
insulate heat. NKB-skrift, 60. ISSN 0359-9981. Nordisk Komite for 
Bygningsbestemmelser. 1989 78p. (in Danish). Order Number 
DE91527063. Source: OSTI; NTIS (US Sales Only). 

The report deals with basic heat conducting properties of thermal 
insulation materials for use in thermal shields in relation to build- 
ings. It concerns the material's basic heat conducting and other 
properties which can be determined and controlled by measuring 
before the product leaves the factory floor. The determination of 
transmission coefficients and insulation properties for constructions 
and, to a limited extent, the service life of these materials are also 
discussed. (AB). 


31201 (NEI-DK-601, pp. 1.3.1-1.3.11) New Principles for a 
future ventilation standard. Fanger, P.O. (Laboratory of Heating 
and Air Conditioning, Technical University of Denmark (DK)). Dan- 
vak ApS, Lyngby (Denmark). 1990. 202p. (CONF-9008218—: 
Nordic seminar on indoor air quality and simulations, working con- 
ditions and energy economics, Lyngby (Denmark), 27-28 Aug 
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1990). In Nordic seminar: Indoor air quality and simulations, work- 
ing conditions and energy economics. Order Number 
DE91527069. Source: OSTI; NTIS (US Sales Only). 

Existing ventilation standards have serious shortcomings. They 
do not guarantee a good indoor air quality. New principles for a fu- 
ture ventilation standard are proposed. In contrast to existing 
standards, all pollution sources are acknowledged, i.e. both the oc- 
cupants and the building, including furnishing, carpeting and 
ventilation system. The required ventilation is calculated based on 
the total indoor pollution load, the available outdoor air quality and 
the level of indoor air quality selected for design. (author) 14 refs. 


31202 (NEI-DK-601, pp. 2.1.1-2.1.12) The new TSBI3 
programme for calculation of indoor climate and energy con- 
sumption. Christensen, J.E. (Statens Byggeforskningsinstitut 
(DK)). Danvak ApS, Lyngby (Denmark). 1990. 202p. (in Danish). 
(CONF-9008218—: Nordic seminar on indoor air quality and simula- 
tions, working conditions and energy economics, Lyngby 
(Denmark), 27-28 Aug 1990). In Nordic Seminar: Indoor air quality 
and simulations, working conditions and energy economics. Order 
Number DE91527069. Source: OSTI; NTIS (US Sales Only). 

The computer programme tsbi3 for the calculation of thermal in- 
door climate and dimensioning of heat-, ventilation and cooling 
systems developed by the Danish Building Research Institute is 
described. The programme is suitable for simulating the thermal 
working conditons, of energy saving design of buildings and solar 
architecture. (CLS). 


31203 (NEI-DK-601, pp. 2.5.1-2.5.11) HVAC-DYNAMICS - a 
tool for quality assurance in relation to delivery of air- 
conditioning systems. Novakovic, V. (SINTEF Varmeteknikk, 
Seksjon VVS (NO)). Danvak ApS, Lyngby (Denmark). 1990. 202p. 
(In Norwegian). (CONF-9008218—: Nordic seminar on indoor air 
quality and simulations, working conditions and energy economics, 
Lyngby (Denmark), 27-28 Aug 1990). In Nordic Seminar: Indoor air 
quality and simulations, working conditions and energy economics. 
Order Number DE91527069. Source: OSTI; NTIS (US Sales Only). 

HVAC-DYNAMICS is a computerized tool for quality assurance of 
the functioning of an air-conditioning system at the time of delivery. 
The system's efficiency in the case of fluctuating and critical opera- 
tion is evaluated. The HVAC-DYNAMICS gives an optimal choice 
for air-conditioning systems regarding indoor climate, efficiency de- 
mands and energy consumption. The program can also be use for 
calibration of regulators, fault-finding, and training purposes. (CLS). 


31204 (NEI-DK-601, pp. 3.1.1-3.1.7) The significance of the 
colour of surfaces to energy consumption. Lund Madsen, T. 
(Laboratoriet for Varmeisoiering, DTH (DK)). Danvak ApS, Lyngby 
(Denmark). 1990. 202p. (In Danish). (CONF-9008218—: Nordic 
seminar on indoor air quality and simulations, working conditions 
and energy economics, Lyngby (Denmark), 27-28 Aug 1990). In 
Nordic Seminar: Indoor air quality and simulations, working condi- 
tions and energy economics. Order Number DE91527069. Source: 
OSTI; NTIS (US Sales Only). 

The aim of this pilot project, which is a part of the Passys 
Project, was to evaluate the luminous intensity and the tempera- 
ture in relation to 2 models of the Passys test box’es of which one 
was painted white and the other dark blue. The test showed that 
when the dark blue color was used, artificial light was needed all 
day in nearly all the rooms and extra passive solar heating was not 
accumulated when the surface was dark blue. (CLS). 


31205 (NEI-DK-601, pp. 4.2.1-4.2.7) Humidity in swimming 
pool buildings. Hanssen, S.O. {institutt for VVS-teknikk, Norges 
Tekniske Hoegskole, Trondheim (NO)); Mathisen, H.M. Danvak 
ApS, Lyngby (Denmark). 1990. 202p. (in Norwegian). (CONF- 
9008218-: Nordic seminar on indoor air quality and simulations, 
working conditions and energy economics, Lyngby (Denmark), 
27-28 Aug 1990). In Nordic Seminar: Indoor air quality and simula- 
tions, working conditions and energy economics. Order Number 
DE91527069. Source: OSTI; NTIS (US Sales Only). 

A semi-empirical model for the humidity in swimming bath build- 
ings is presented. The model estimates the energy consumption in 
relation to humidity with or without people in the swimming pool. 
(CLS). 
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31206 (NEI-DK-601, pp. 4.4.1-4.4.11) The importance of 
thermostats for energy consumption and comfort. Lund Mad- 
sen, T. (Laboratoriet for Varmeisolering, DTH (DK)). Danvak ApS, 
Lyngby (Denmark). 1990. 202p. (In Danish). (CONF-9008218-: 
Nordic seminar on indoor air quality and simulations, working con- 
ditions and energy economics, Lyngby (Denmark), 27-28 Aug 
1990). In Nordic Seminar: Indoor air quality and simulations, work- 
ing conditions and energy economics. Order Number 
DE91527069. Source: OSTI; NTIS (US Sales Only). 

Measurement of traditional and improved thermostats in 
differently constructed test rooms. The comfort, time constant, hys- 
teresis, temperature variations, placing of thermostats and energy 
conservation are dealt with. (CLS). 


31207 (NEI-DK-603) Close, low-built, low energy buildings 
in Germany with integrated utilization of solar heating. Vejsig 
Pedersen, P. Cenergia ApS, Maalev (Denmark). Apr 1991 52p. (In 
Danish). Contract ENS-UVE-90.0016. Order Number DE91525313. 
Source: OSTI; NTIS (US Sales Only). 

Final report. 

Some Danish building firms have worked together on a project 
for exporting a new concept for close and low-built, low energy res- 
idential buildings with integrated energy conservation and solar 
heating systems to Germany. Energy consumption in these prefab- 
ricated homes should be reduced by 50%. This is achieved by 
installing 300mm loft insulation and 200mm insulation in facades 
and floor constructions, heat recovery in relation to ventilation air, 
hermatically sealed windows and doors, window panes with only 
1.5 W per square meter C, low temperature heating (60 degrees 
centigrade), heat exchangers in relation to domestic hot water sys- 
tems in each building, a local solar water heating system with a 
solar coliector of area 3 square meters for each building combined 
with a pulsed operated district heating system in its own building 
for every group of 15 homes, computerized control and monitoring, 
individual measurement of heat and hot water consumption and in- 
dividual saving of electricity and water. Plans and descriptions 
used in connection with marketing and information activities are in- 
cluded. (AB). 


31208 (NEI-Fi-138) Decentralized water source heat pump 
system: Test building. Leino, R. Kauppa-ja Tecllisuusministerio, 
Helsinki (Finland). Energiaosasto. 1990. 58p. (In Finnish). Order 
Number DE91527100. Source: OSTI; NTIS (US Sales Only). 

The aim of the research was to survey the functioning of a water- 
source, decentralized heat pump system in varying conditions, and 
its feasibility to the Finnish climatic conditions in particular. A sys- 
tem of four room units installed in the research space was tested 
in simulated periods and in normal conditions. The tests were also 
carried out in extreme conditions of cold and hot weather. The 
measuring results showed that the system is very suitable for the 
Finnish conditions. Both the cooling and the heating effect was 
found to be suitable and sufficient for an office building. The cooling 
power of the researched equipment was about 1 kW and the heat 
power about 2 kW. The cooling efficiency factor varies from 1.5 to 
2.5 according to the circumstances, and the heating efficiency fac- 
tor was found to be about 3. Thermostats of the equipment kept 
the room temperature strictly unchanged. The tests show that the 
use of a water store is recommendable in the Finnish conditions. 
The research indicates that considerable need of cooling may exist 
even in the winter. On the other hand heating energy is needed in 
the night. A decentralized, water circulated heat pump system is 
capable of direct night-time utilization of the energy stored in the 
course of cooling during the day. A sufficient water store combined 
with room units capable of operating in wide temperature range of 
the water circuit is an economical solution in the Nordic climate of 
great temperature fluctuations within 24 hours. 


31209 (NEI-Fi-139) Principies of lighting design tor work- 
places with VDU-terminals. Moersky, J. (Helsinki Univ. of 
Technology, Espoo (Finland). Power Systems and _ Illumination 
Engineering Lab.); Halonen, L.; Lehtovaara, J. Kauppa-ja Teollisu- 
usministerio, Helsinki (Finland). Energiaosasto. 1989. 167p. (in 
Finnish). Order Number DE91527101. Source: OSTI; NTIS (US 
Sales Only). 
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This report deals with the problems of VDU's and illumination at 
VDT workplaces. The most important domestic and foreign recom- 
mendations and directions concerning VOU's, illumination and 
ergonomics are collected. Measurements at workplaces and inter- 
views of over 500 employers were carried out. Characteristics of 
different VOU types are discussed theoretically and by measure- 
ments at the laboratory. Image quality and visibility and the 
influence of environment lighting upon them are discussed. Differ- 
ent kinds of lighting systems were studied at laboratory VDT 
workplaces using two office rooms. Illuminance and luminances at 
work surfaces, luminance rations between surfaces, reflected lumi- 
nances at displays and contrasts of displays were measured. From 
the results can be seen that there are great differences between 
lightning systems and also VDT’s influencing visibility, contrasts, lu- 
minance rations, discomfort glare and so on. Because the need of 
light is highly individual and depends of work content and the type 
of VDU the light control system would be the optimal solution for 
VOT work. The choice of displays is very important to make satis- 
fied visual circumstances at VDU work. Lighting can be planned 
suitable for different kinds of work if the visibility of the display is 
not critical and the reflections are not visible. VOU’s are under a 
continuing development and their image quality increasing. Life of 
VDU is short compared with lighting fixtures. That is why lighting 
would be planned for more far future and sufficient high to make 
comfort environment not only to serve oldfashioned and problemat- 
ical displays but also for the future. 


31210 (NEI-FI-146) The flow water temperature control of 
apartment buildings: Final report. Huupponen, M. (Insinoeoeri- 
toimisto Olof Granlund Ky, Helsinki (Finiand)); Pakarinen, V.; 
Strand, A. Kauppa-ja Teollisuusministerio, Helsinki (Finland). Ener- 
giaosasto. 1984. 45p. (In Finnish). Order Number DE91527103. 
Source: OSTI; NTIS (US Sales Only). 

The target of the research work has been a theoretical and em- 
pirical analysis of the heating network flow water temperature; a 
correct control procedure is produced for systems with outdoor 
thermostat compensation. In the theoretical part of the study physi- 
cal aspects connected to the position of the control curve have 
been investigated. The theoretical study has been conducted using 
an accurate thermal model included in the computer programme 
GOHASP, on the other hand a simple manual calculation proce- 
dure has bean developed. Using the simple calculation procedure 
the maintenance staff of a building can roughly define the correct 
control curve position. In the empirical part of the study theoretical 
investigations have been tested in the two blocks of flats whose 
thermal properties differ significantly from each other. Using the 
computer programme GOHASP the optimal contro! curve has been 
produced for both buildings. The thermal simulation takes into ac- 
count for example outdoor temperature, solar radiation, internal 
loads, infiltration, thermal masses and fabric insulations and the in- 
fluence of all these on the radiator network control curve. 
Tangentially, at the point of the optimal contro! curve, which corre- 
sponds to the yearly mean outdoor temperature during the heating 
season, a linear contro] curve has bean positioned in the stimula- 
tions. A linear control curve is used today in most controllers on 
the market. Using both optimal and linear control curve the energy 
consucption of a building was simulated. The results indicate 8-10 
% savings in heating energy consumption in buildings where an 
optimal controller is installed. 


31211 (ORNU/CON-310) The impact of Bonneville’s model 
conservation standards on the energy efficiency of new home 
construction. Brown, M.A. (Oak Ridge National Lab., TN (United 
States)); Kolb, J.O.; White, D.L.; Baylon, D.; Haeri, M.H. Oak 
Ridge National Lab., TN (United States). Aug 1991. 214p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91018933. Source: OST]; 
NTIS; GPO Dep. 

This evaluation assesses the impacts resulting from the estab- 
lishment of Model Conversation Standards (MCS) for single-family 
home construction in the Pacific Northwest. It seeks to analyze 
how far Bonneville Power Administration’s MCS programs have 
advanced construction practices in the region. The two MCS pro- 
grams studied here are: (1) the Super Good Cents (SGC) 
Program—a marketing program administered by public and private 





utilities to promote energy efficient practices within Bonneville’s 
service territory; and, (2) the early Adopter (EA) Program—a code 
program adopted and administrated by local governments to 
promote energy efficient practices within the Bonneville service ter- 
ritory. The analysis compares three categories of electrically 
heated homes built in 1987: SGC, EA, and non-MCS homes 
These, in turn, are compared with homes built between 1976 and 
1984, prior to the regionwide implementation of the MCS, that con- 
stitute the control group for Bonneville’s Residential Standards 
Demonstration Program (RSDP). The evaluation is comprised of 
four interrelated components: (1) an analysis of general housing 
and occupant characteristics, (2) a construction characteristics 
analysis, (3) a performance analysis based on simulations, and (4) 
an analysis of energy use based on electricity billing data. 49 refs., 
14 figs., 65 tabs. 


31212 (OY/PSTL-TIED—73) Energy utilization in the towns 
in Northern Finland and utilization potential of natural gas up 
to 2020. Maeenpaeae, |.; Korkala, T. Oulu Univ. (Finland). Re- 
search Inst. of Northern Finland. Jun 1990. 61p. (in Finnish). Order 
Number DE91527110. Source: OSTI; NTIS (US Sales Only). 

The development of communal energy, heat and electric power 
of a town, and especially potential of utilization of natural gas of six 
towns in Northern Finland, the towns of Kajaani, Kerni, Oulu, 
Raahe, Rovaniemi and Tornio have been estimated in this report. 
An energy model, suitable for estimation and analysis of future en- 
ergy supply of a town has been constructed for this research. One 
of the applications of the model is estimation of the natural gas po- 
tential. 


31213 (PNL-SA-18835) Whole-buliding energy targets: A 
methodology for future performance-based standards. Briggs, 
R.S.; Brambley, M.R. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-910887— 
1: 2. world congress on technology improving the energy, comfort, 
and economics of buildings worldwide, Nice (France), 20-22 Aug 
1991). Order Number DE91017421. Source: OSTI; NTIS; GPO 
Dep. 

Building energy simuiation is playing an increasingly important 
role in the development and implementation of building energy 
codes and standards in the United States. This trend parallels a 
progression over the past 15 years from the use of largely pre- 
scriptive methods for encouraging energy-efficient building design 
to reliance on more performance-oriented approaches. A multiyear 
research project is currently under way to develop a methodology 
on which to base future energy performance standards for the de- 
sign of new commercial buildings. This research effort, the 
Whole-Building Energy Targets project, is sponsored by the US 
Department of Energy and is being conducted with the assistance 
of leading buildings-industry associations in the United States. The 
project, the technical approach under development (in particular its 
use of economic optimization), and additional potential applications 
of the methodology are described in this paper. 8 refs., 4 figs. 


31214 (PNL-SA-—19436) Using regression equations to de- 
termine the relative importance of inputs to energy simulation 
tools. O'Neill, P.J.; Crawley, D.B.; Schliesing, J.S. Pacific North- 
west Lab., Richland, WA (United States). Aug 1991. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-910887-2: 2. world congress 
on technology improving the energy, comfort, and economics of 
buildings worldwide, Nice (France), 20-22 Aug 1991). Order Num- 
ber DE91017843. Source: OSTI; NTIS; GPO Dep. 

A set of statistical regression equations was developed to predict 
relative heating and cooling loads of external zones of commercial 
buildings. The equations were derived from the coil loads predicted 
by several thousand DOE-2 simulations. These equations formed 
the basis for the building envelope criteria in ASHRAE/IES Stan- 
dard 90.1-1989, “Energy Efficient Design of New Commercial 
Buildings Except Low-Rise Residential Buildings.” Because these 
equations predict relative loads, they can be used to determine the 
relative importance of a broad range of envelope parameters 
across a variety of climate types. This paper presents the proce- 
dure used to develop the equations. The relative importance of all 
the major loads input variables are discussed for a sample office 
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building, for a broad range of climates. A load sensitivity analysis is 
then performed, which permits direct comparison of key envelope 
parameters. The analysis results provide general guidance to DOE- 
2 users as to the relative importance of specific loads input 
variables. 6 refs., 8 figs. 


31215 (PNL-SA-19495) Interactions between residential ef- 
ficiency standards and fuel choice. Lee, A.D. (Pacific Northwest 
Lab., Portland, OR (United States)). Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1991. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-910807-2: 5. international energy program evaluation con- 
ference on uses, methods, and results, Chicago, IL (United 
States), 21-23 Aug 1991). Order Number DE91018472. Source: 
OSTI; NTIS; GPO Dep. 

The home buyer brings to the decision an elaborate set of pref- 
erences, perceptions, conditions, and attitudes. The homes from 
which the buyer can choose offer bundles of attributes including lo- 
cation, price, size, energy efficiency, and age. Programs designed 
to increase residential energy efficiency alter the mix of attributes 
offered. Ultimately, the effects and penetration of such programs 
depend on how the altered mix of attributes interacts with buyers’ 
characteristics. One technique for modeling buyer responses to 
products with different mixes of attributes is conjoint analysis. This 
technique has been applied primarily in marketing research stud- 
ies, usually designed to estimate market shares for new consumer 
products. This paper presents the results of an application of this 
technique to a housing market in which residential energy- 
efficiency programs have been instituted to improve the efficiency 
of new, electrically heated homes. The conjoint analysis methodol- 
ogy permits the analyst to “unbundle” the characteristics of homes 
and determine how individual characteristics affect the purchase 
decision. This unbundling is essential for determining how energy 
efficiency affects buyer choice, and what penetration rates energy- 
efficiency programs are likely to achieve. When programs are not 
fuel-blind, it is especially important to unbundie housing character- 
istics because the programs may affect not only energy-efficiency 
choice, but also fuel choice. 4 refs., 3 tabs. 


31216 (VTT-TIED—1136) Economic objects of maintenance 
management, public housing. Lounela, T. (Valtion Teknillinen 
Tutkimuskeskus, Oulu (Finland). Rakennuslaboratorio); Nissinen, K 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). May 1990. 
127p. (In Finnish). Order Number DE91527084. Source: OSTI; 
NTIS (US Sales Only). 

A management ratio is here seen as a figure, which includes es- 
sential combined and condensed information from the inside of the 
company or firm the outside world in a readable form. This re- 
search deals with ratios of housing, however, the main emphasis is 
on the economical ratios. These ratios are used in corporate plan- 
ning as well as in operational accounting of a company. The most 
significant parameters of housing management are based on litera- 
ture in addition to the interviews of six housing companies. The 
monthly rent of apartments is the most essential ratio of public 
house. The ratio mode! has been constructed with cost terms of 
annual rental calculation. Besides ratios connected to rent also fi- 
nancing, quality of housing, and ratios concerning the tenants are 
used in housing companies. The proposed ratios are compared 
with the statistics of public houses of Helsinki City and federation 
of public houses in Sweden (SABO). In addition, the alarm ratios of 
SABO are also used as a standard of comparison. In the section of 
target-oriented profile of running costs the objectives of running 
costs are presents with the aid of a pair of broken lines. Building- 
specific characterisscs are taken into account by normalizing the 
follow-up values of case buildings to be equivalent to statistics. 
Due to the shortness of statisscs the main emphasis of the profile 
of running costs is on the development of the method rather than 
in numerical values. The follow-up results of six case buildings are 
presented as an example of the use of both the model of running 
cost of rental calculation and profile of running costs. 


31217 (VTT-TIED—1194) Controllability of room air temper- 
ature. Laitila, P. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). LVI-tekniikan Laboratorio); Katajisto, K.; Karjalainen, S.; 
Lassila, K. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
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Jan 1991. 147p. (In Finnish). Order Number DE91527085. Source: 
OSTI: NTIS (US Sales Only). 

At first, the contro! loop of room air temperature was studied as 
a unit process to find out the characteristic controllability factors of 
the process as well as possible. Step-response tests were made to 
the process. Furthermore, the choice of the control law. the adjust- 
ment of the controller parameters and the applicability of the 
controller parameters were analyzed. The results are based mainly 
on the simulation studies of the office building using the TRNSYS, 
HVACSIM* and PIPNET simulation programs. When making a 
step-change, e.g. to inlet air temperature, it takes a long time be- 
fore the room air temperature achieves its final steady state. In 
addition, the gain of the process is slow. The time constant of the 
process is 30 min - 100 min. The steady state in terms of controlla- 
bility is achieved in approximately four hours. The control difficulty 
of the process is significant below 0,1 independently of a heating 
or air conditioning system of the room space. The centralized and 
the distributed control of the room air temperature was studied as 
well. When the loads in different spaces differed greatly from one 
another, temperature conditions could not be controlled using cen- 
tralized control. In that case the distributed temperature control 
based on room or zone space should be used. The integrated con- 
trol of the air conditioning and heating systems proved to be quite 
difficult on the basis of the simulation studies especially when ex- 
ternal loads vary a lot. The measurements made in a building in 
prevailing conditions did not support the integrated control of the 
air conditioning and heating systems. However, the heating system 
was under-dimensioned compared to the air conditioning system. 


31218 Method for heating and/or cooling air supplied into a 
building. Ericsson, R. To Givent Roger Ericsson AB (Sweden). 14 
Jun 1991. Filed date 14 Dec 1989. Canada Patent patent applica- 
tion 2005602. 12p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

An object of this invention is to maintain, in buildings with a 
counterflow roof and so-called dynamic insulation, cooling of the in- 
coming air when the air temperature is high, and heating of the air 
when the air temperature is low, especially at high air flow rates, in 
a simple and cost-saving manner in respect of installation as well 
as operation. A further object is to provide both cooling and heat- 
ing without the need for 2 separate systems. These and other 
objectives are achieved by heating and cooling the concrete base 
slab of the building by means of conduits or ducts cast into or un- 
der the slab which is used as a radiation source for heating and, 
respectively, as a radiation receiver for cooling the roof and the air 
supplied through the roof. 1 fig 


31219 Process and a device for manufacturing a composite 
building panel for use in a building structure cladding system. 
Tetu, B. To Panneaux T. Thermo-Briques Inc. (Canada). 11 Jun 
1991. Filed date 11 Dec 1989. Canada Patent patent application 
2005179. 28p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A process and device are disclosed tor manufacturing a compos- 
ite panel used for cladding a building. The panel comprises a 
facing layer made from a plurality of facing elements, such as brick 
slices, retained in a spaced-apart relationship, and magnetically at- 
tractible particulate material disposed between the facing elements 
to imitate mortar. A rigid backing layer is provided, spaced from the 
spacing layer, and the space between the facing and the backing 
layers is filled with an insulation/bonding layer, made of urethane 
foam. The device for manufacturing the panel comprises a facing 
element holder in the form of a structure with a plurality of 
recesses for receiving facing elements, also including spacers be- 
tween the recesses in order to retain the facing elements in a 
spaced-apart relationship. Ceramic magnets are provided on the 
spacers for temporarily retaining the particulate material against 
gravity until the insulation/bonding layer is built which retains all the 
pane! elements together. The invention enables manufacture of 
non-planar panels, such as those used on corners of buildings, 
thereby eliminating the need for a corner joint. 9 figs. 
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31220 Thermally insulated aluminum door frame. Tizzoni, S. 
1 Jun 1991. Filed date 1 Dec 1989. Canada Patent patent applica- 
tion 2004357. 16p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN: MF $2.75 CAN. 

A frame construction for a door opening comprises an elongated 
aluminum extrusion which is adapted to be secured along a length 
of wall defining the door opening. The extrusion includes first and 
second elongated spaced-apart members, each having an L- 
shaped profile and having first and second longitudinal free edges 
which form a channel configuration at least partly open-ended to- 
wards the door opening between the first free edges. The first 
sidewalls of the first and second L-shaped members are parallel to 
the plane of the door opening whereas the second sidewalls ex- 
tend towards each other at right angles from their respective first 
sidewalls without joining one another. An insulating vinyl strip ex- 
tends between the first free edges in order to close the open end 
of the channel configuration. The cavity thus defined is filled with 
an insulating structural filler material generally made of a rigid 
polyurethane foam. A thermal barrier is therefore provided in the 
frame construction as the first and second L-shaped members of 
the aluminum extrusion are separated by the insulating strip and 
by the insulating filler material, the latter ensuring a rigidity to the 
extrusion. The method for producing this frame construction initially 
has the second sidewalls of both L-shaped parts of the channel 
integrally joining one another. Once the cavity formed by the U- 
shaped channel closed by the insulating strip has been injected 
with the structural filler material, an elongated strip is removed 
from the bottom wall of the aluminum U-shaped channel with the 
integrity of the frame construction being maintained by the rigidified 
insulating structural filler material. 3 figs. 
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Refer also to citation(s) 30337, 30428, 32368, 33500, 33520, 
33521, 33522, 33523, 33524, 33525 


31221 (ANL/CP-72983) Computation of magnetic suspen- 
sion of maglev systems using dynamic circuit theory. He, J.L.; 
Rote, D.M.; Coffey, H.T. Argonne Nationa! Lab., IL (United States). 
[1991]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-910882-1: Inter- 
national symposium on magnetic suspension technology, Hampton, 
VA (United States), 19-23 Aug 1991). Order Number DE91017973. 
Source: OSTI; NTIS; GPO Dep. 

Dynamic circuit theory is applied to several magnetic suspen- 
sions associated with maglev systems. These suspension systems 
are the loop-shaped coil guideway, the figure-eight-shaped null-flux 
coil guideway, and the continuous sheet guideway. Mathematical 
models, which can be used for the development of computer 
codes, are provided for each of these suspension systems. The 
differences and similarities of the models in using dynamic circuit 
theory are discussed in the paper. The paper emphasizes the tran- 
sient and dynamic analysis and computer simulation of maglev 
systems. In general, the method discussed here can be applied to 
many electrodynamic suspension system design concepts. It is 
also suited for the computation of the performance of maglev 
propulsion systems. Numerical examples are presented in the pa- 
per. 15 refs., 7 figs., 1 tab. 


31222 (DOE/CE/50182-T3) Alternative fuels for heavy duty 
engines: Status of fleet trials. Sypher-Mueller International, Inc., 
Ottawa, ON (Canada). Aug 1991. 55p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Gl01-87CE50182. 
Order Number DE91018474. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of Annex 3 are to collect, assess and dis- 
seminate data on the use of methanol and natural gas in heavy 
duty compression ignition engines. Originally, the objective was di- 
rected at methanol, but in 1990 the mandate of Annex 3 was 
broadened to include natural gas. This is the latest update on field 
trials using these two fuels. The report outlines progress being 
made and identifies major trends. The more important events since 
the last progress report include: the US Environmental Protection 
Agency (EPA) Certification of Detroit Diesel Corporation’s 6V-92 





methanol engine; the introduction of transit buses in Windsor, On- 
tario, Canada, using DDC methanol engines; an introduction of two 
DDC engined ethanol fueled transit buses at Regina, 
Saskatchewan, Canada; the testing of catalytic converters, by 
Detroit Diesel Corporation, with alcohol powered engines; the dis- 
continuance of methanol in MAN engines/buses at Seattle Metro; a 
tender for over 100 methanol powered transit buses for South 
Coast Rapid Transit District (SCRTD), Los Angeles, California; the 
potential purchase of an additional 150 methanol powered buses 
for SCRTD, in addition to 10 buses for Sacramento Regional Tran- 
sit District; and, the expanded interest of transit properties in using 
natural gas in both compressed natural gas (CNG) and liquefied 
natural gas (LNG) engines. 21 figs. 


31223 (DOE/EM—0053P) Transportation Outreach Program 
Plan: Transportation Management Program. USDOE, Washing- 
ton, DC (United States). Aug 1991. 34p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91017917. 
Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) Transportation Management 
Program (TMP) is committed to providing opportunities for public 
interaction, working cooperatively with groups interested in or af- 
fected by DOE transportation, and providing information through 
the development and implementation of its Outreach Program. This 
Plan describes how the DOE plans to involve the public in its 
transportation programs. This Transportation Outreach Program 
Plan will assist the Secretary of Energy is carrying out his vision of 
the “good neighbor” policy. The Department of Energy encourages 
face to face interaction and welcomes comments from everyone. 
Outreach means “to go beyond,” and the TMP, through its Out- 
reach Program, will hear and address the public’s concerns and 
recommendations about transportation of hazardous and radioac- 
tive materials. The TMP Outreach Program is based on a 
commitment to two-way communication. The TMP coordinates 
transportation policy for all DOE programs to ensure consistent ap- 
proaches issues and operations. The TMP conducts outreach by 
interacting with many groups interested in DOE transportation, fa- 
cilitating resolution of issues and information exchange, and 
coordinating the DOE's transportation emergency preparedness ca- 
pabilities. Many of the specific activities in transportation outreach 
are usually carried out by field and area offices. 4 figs., 2 tabs. 


31224 


(NAL-SP-12, pp. 11-13) Formation process of three- 
dimensional turbulence. Asai, M. (University of Osaka Prefecture, 
Osaka (Japan). College of Engineering). National Aerospace Lab., 
Chofu, Tokyo (Japan). Oct 1990. (in Japanese). In Proceedings of 
the 5th and 6th symposiums on boundary-layer transition and its 


control. 58p. Order Number DE91522948. Source: OSTI; NTIS 
(US Sales Only). 

In order to study the formation process of three-dimensional 
wave responsible for amplifying peak-valley wave in turbulent tran- 
sition on boundary-layers, the propagation process of turbulence 
was simulated with a Fourier-Chebyshev spectrum method by 
adding three-dimensional strain of mean flow and two-dimensional 
T-S wave to Poiseuille flow as initial turbulence. Like observation 
results in experiments, amplified three-dimensional wave was gen- 
erated as the amplitude of T-S weve exceeded its threshold (1%), 
and its flow directional component varied significantly around a crit- 
ical layer in the range over 1% while growing a vertical vortex 
component. Since such amplified three-dimensional turbulence fol- 
lowed by vertical vortexes was also predicted through a secondary 
instability model, the strain in fundamental flow was undoubtedly 
the cause of amplification in the peak-valley wave. Structure of the 
amplified three-dimensional wave obtained by simulation also ex- 
tremely well agreed with that in experiments. 22 refs., 2 figs. 


31225 (NAL-SP—12, pp. 5-9) Three-dimensional boundary- 
layer transition on an inclined cylinder. Obama, Y. (Tohoku 
University, Sendai (Japan). Faculty of Engineering). National 
Aerospace Lab., Chofu, Tokyo (Japan). Oct 1990. (In Japanese). In 
Proceedings of the 5th and 6th symposiums on boundary-layer 
transition and its control. 58p. Order Number DE91522948. 
Source: OSTI; NTIS (US Sales Only). 

Onset conditions of crossflow instability and a turbulent transition 
process caused by strong pressure gradient on the windward face 
of aerofoils were studied qualitatively in experiments with a cylinder 
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model as well as the effect of a transition region on heat transfer 
between surfaces and air. As the result of visualization by a heat 
sensitive liquid crystal device, the onset point of crossflow vortex 
(primary instability) shifted to upstream compared with that in previ- 
ous experiments indicating its higher detection accuracy of the 
onset point, and the instability also offered the minimum at 40-50° 
in sweep back angle. As the result of measurements with a hot 
wire current meter, a scale of turbulence began to increase at the 
onset point of progressive wave around 1 kHz, and heat transfer 
characteristics were enhanced with onset of spiral vortexes. In the 
transition region with only primary instability, a scale of turbulence 
scarcely increased while a heat transfer rate increased to some ex- 
tent. 3 refs., 3 figs., 1 tab. 


31226 (NAL-SP-12, pp. 15-17) Air resistance of the 
Shinkansen trains. Maeda, T. (Railway Technology Research In- 
stitute, Tokyo (Japan)). National Aerospace Lab., Chofu, Tokyo 
(Japan). Oct 1990. (In Japanese). In Proceedings of the 5th and 
6th symposiums on boundary-layer transition and its controi. 58p. 
Order Number DE91522948. Source: OSTI; NTIS (US Sales Only). 

Study results on the air resistance of the Shinkansen trains were 
summarized. The air resistance of trains was separated into a 
pressure resistance acting on the front and tail of trains and a fric- 
tional resistance proportional to a train length. The air resistance of 
train models with different lengths were measured in wind tunnel 
tests, and the pressure resistance coefficient was calculated from a 
resistant component independent of the train length assuming the 
train length contributed to only a difference in air resistance. The 
frictional resistance was obtained by measuring pressure rise on 
the side of trains entering a tunnel. Parameters in terms of the air 
resistance of the 0, 200 and 100 series trains were obtained 
through above method, and the effect of train figures on the air 
resistance was studied. In addition, the running resistance (air re- 
sistance + mechanical one) of trains was measured with a coasting 
method to verify above method through the difference between air 
resistances in and out a tunnel. 3 refs., 1 fig., 1 tab. 


31227 (NAL-SP—12, pp. 19-21) Coning and flat spin of slen- 
der bodies at high angles of attack. Yoshinaga, T. (National 
Aerospace Laboratory, Tokyo (Japan)); Tate, A. National 
Aerospace Lab., Chofu, Tokyo (Japan). Oct 1990. (In Japanese). In 
Proceedings of the 5th and 6th symposiums on boundary-layer 
transition and its control. 58p. Order Number DE91522948. 
Source: OSTI; NTIS (US Sales Only). 

Previous study results on coning and flat spin of slender bodies 
at high angles of attack were reviewed, and experimental results 
on flat spin of slender bodies with roundness at corners were re- 
ported. The change in roll angle of the rotating model prism was 
measured with time which was supported so that it could rotate 
freely around a rotation axis parallel to flow direction. In slender 
cylindrical bodies, fast flat spin occurred in the critical range of a 
Reynolds number, however, in the model rectangular prism, flat 
spin occurred at lower wind speed and its revolution increased 
nearly proportionally with the wind velocity. The square model 
prisms with/without roundness offered nearly the same nondimen- 
sional angular velocity, however, in the model with roundness, the 
change in moment was extremely small over the range from rest to 
steady revolution. The aerodynamic coefficient acting on the 
square prism perpendicular to flow direction was nearly constant 
independently of a Reynolds number. 11 refs., 2 figs. 


31228 (NAL-SP-12, pp. 25-27) Experimental study of 
laminar-turbulent transition in boundary-layer on a flat plate 
with hydrogen bubble method. Matsui, T. (Gifu University, Gifu 
(Japan)); Okude, M.; Ishida, N. National Aerospace Lab., Chofu, 
Tokyo (Japan). Oct 1990. (In Japanese). In Proceedings of the 5th 
and 6th symposiums on boundary-layer transition and its control. 
58p. Order Number DE91522948. Source: OSTI; NTIS (US Sales 
Only). 

In order to clarify laminar-turbulent transition in boundary-layer 
on a flat plate, the relation between a flow pattern and flow velocity 
variation waveform (FVW) was studied through both flow visualiza- 
tion by a hydrogen bubble method and measurement of FVW by a 
hot wire current meter. As the behavior of time lines of hydrogen 
bubbles generated from a platinum wire perpendicular to uniform 
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water flow was observed, visualized flow patterns well corre- 
sponded to T-S wave. The formation process of high-shear layer in 
A vortex caused by ejection and sweep phenomenon was exam- 
ined on the basis of serial photographs of the time lines in the A 
vortex formation process and FVW in the direction perpendicular to 
the flat plane. The relation between hairpin vortex and spike (instan- 
taneous low-velocity waveform) in FVW was also revealed through 
visualization of flow in symmetrical planes of the hairpin vortex by 
a platinum wire perpendicular to the flat plane, and measurement 
by hot wires located over/under the hairpin vortex. 3 refs., 2 figs. 


31229 (NAL-SP—12, pp. 35-37) Structure of vortex street in 
wake of a cylinder. Okude, M. (Meijo University, Nagoya (Japan). 
Faculty of Engineering); Wada, K.; Matsui, T. National Aerospace 
Lab., Chofu, Tokyo (Japan). Oct 1990. (In Japanese). In Proceeo- 
ings of the 5th and 6th symposiums on boundary-layer transition 
and its control. 58p. Order Number DE91522948. Source: OSTI; 
NTIS (US Sales Only). 

The relation between the vortex street in wake of a cylinder and 
velocity distribution, velocity fluctuation (scale of turbulence) and 
vorticity distribution measured by a hot wire current meter was 
studied in flow of 140 in Reynolds number. Movement of a vortex 
center and change in vortex core size were observed through the 
velocity distributions including velocity fluctuation in some cross 
sections along the vortex street. Every vortex core size was exam- 
ined with instantaneous velocity distributions at every phase in one 
vortex street cycle. The positional relation between the vortex cen- 
ter (A), the edge of a vortex core (B) and the position of the 
maximum scale of turbulence (C) was examined on a vorticity con- 
tour. As a result, the position of A agreed with the point of inflexion 
in mean velocity distribution, and C agreed with not the position of 
B with the maximum peripheral velocity of vortex but the half-value 
position of the maximum vorticity. The distance between C and A 
was probably suitable for representing the vortex core size be- 
cause of easy measurement. 3 refs., 3 figs. 


31230 (NAL-SP-12, pp. 39-42) Control of super-sonic tur- 
bulent mixing. Nishioka, M. (University of Osaka Prefecture, 
Osaka (Japan). College of Engineering). National Aerospace Lab., 
Chofu, Tokyo (Japan). Oct 1990. (In Japanese). In Proceedings of 
the 5th and 6th symposiums on boundary-layer transition and its 
control. 58p. Order Number DE91522948. Source: OSTI; NTIS 
(US Sales Only). 

In order to study the control of super-sonic turbulent mixing for 
super-sonic combustion engines (scramjet) of super planes, flow 
instability in wake of 2.5 in Mach number was analyzed with a lin- 
ear stability theory in the early stage of turbulence in super-sonic 
shear layer to examine amplification characteristics of turbulence. 
The growth of turbulence in wake was also observed with a 
schlieren method, and the introduction process of turbulence was 
considered to promote artificially mixing. As the result of analysis, 
structure (eigenfunction) of turbulence was mostly similar to that of 
the wave growing up to a Karman vortex street in low-velocity 
wake, indicating considerably small amplification factor of turbu- 
lence and significantly poor linear stability in super-sonic shear 
layer. As the result of observation, the interference between shock 
wave and shear layer and that between vertical vortexes with dif- 
ferent scales introduced into the shear layer played important roles 
in the promotion of super-sonic turbulent mixing. 8 refs., 4 figs. 


31231 (NAL-SP-12, pp. 43-45) Numerical simulation for 
transition of laminar flow. Yamamoto, M. (National Aerospace 
Laboratory, Tokyo (Japan)). National Aerospace Lab., Chofu, Tokyo 
(Japan). Oct 1990. (In Japanese). In Proceedings of the 5th and 
6th symposiums on boundary-layer transition and its control. 58p. 
Order Number DE91522948. Source: OSTI; NTIS (US Sales Only). 

The effect of lamination by heating on transition of channel flow 
and rectangular duct flow with relatively simple flow configurations 
was studied with numerical simulation. A three-dimensional Navier- 
Stokes equation, energy equation and accurate spectrum method 
were used for analysis and calculation, respectively. As transition 
of the channel flow with stable laminar layers was calculated, the 
stable laminar layer could suppress T-S wave type transition, and 
Structure of developed turbulence was different obviously from that 
with no laminar layers. As the rectangular duct flow of 500 in 
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Reynolds number and 2 in aspect ratio with under heating (unsta- 
ble lamination) was calculated, in the case where natural 
convection around side walls was symmetrical so that it could not 
determine the direction of secondary flow, the flow direction was 
determined by minute turbulence added in the early stage of calcu- 
lation, however, the flow direction was stable after development of 
secondary flow. 5 refs., 5 figs. 


31232 (PNL-SA-18894) Performance enhancement using 
power beaming for electric propulsion earth orbital trans- 
porters. Dagle, J.E. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-910801— 
18: 26. intersociety energy conversion engineering (IECE) 
conference, Boston, MA (United States), 3-9 Aug 1991). Order 
Number DE91017287. Source: OSTI; NTIS; GPO Dep. 

An electric propulsion Earth orbital transport vehicle (EOTV) can 
effectively deliver large payloads using much less propellant than 
chemical transfer methods. By using an EOTV instead of a chemi- 
cal upper stage, either a smaller launch vehicle can be used for 
the same satellite mass or larger satellite can be deployed using 
the same launch vehicle. However, the propellant mass savings 
from using the higher specific impulse of electric propulsion may 
not be enough to overcome the disadvantage of the added mass 
and cost of the electric propulsion power source. Power system 
limitations have been a major factor delaying the acceptance and 
use of electric propulsion. This paper outlines the power require- 
ments of electric propulsion technology being developed today, 
including arcjets, magnetoplasmadynamic (MPD) thrusters, and ion 
engines. Power supply characteristics are discussed for nuclear, 
solar, and power-beaming systems. Operational characteristics are 
given for each, as are the impacts of the power supply alternative 
on the overall craft performance. Because of its modular nature, 
the power-beaming approach is able to meet the power require- 
ments of all three electric propulsion types. Also, commonality of 
approach allows different electric propulsion approaches to be 
powered by a single power supply approach. Power beaming ex- 
hibits better flexibility and performance than on-board nuclear or 
solar power systems. 


31233 (PNL-SA-19822) Analyzing US transportation effi- 
ciency standards, beyond the National Energy Strategy (NES). 
Callaway, J.M.; Edmonds, J.A. Pacific Northwest Lab., Richiand, 
WA (United States). Aug 1991. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9108137-2: Asilomar conference on transportation and 
global climate change: long range options, Pacific Grove, CA 
(United States), 25-28 Aug 1991). Order Number DE91018361. 
Source: OSTI; NTIS; GPO Dep. 

Considerable attention has been focused on increasing fuel effi- 
ciency standards through new corporate average fuel efficiency 
(CAFE) standards. This has been justified by its proponents on the 
basis of saving energy to enhance energy security and increasing 
environmental quality through reduced emissions of air pollutants, 
including CO2. Opponents of this approach argue that the energy 
security and environmental benefits obtained by increasing CAFE 
Standards are not high enough, or in the case of COz too uncer- 
tain, to justify the costs of this action and that the best approach is 
to allow energy efficiency to be determined uncertain, to justify the 
costs of this action and that the best approach is to allow energy 
efficiency to be determined by long-run market forces. A part of the 
current debate about CAFE standards is centered on the relation- 
ship between the impacts of CAFE standards. on energy 
consumption and CO2 emissions and the corresponding effects of 
the President's National Energy Strategy (NES). While analyses 
have been conducted of CAFE standards in conjunction with exist- 
ing policies, the purpose of this paper is to investigate the impacts 
of imposing CAFE standards in conjunction with the actions con- 
tained in the NES. Methodology and assumptions used to model 
increased fuel efficiency are presented. Effects of these standards 
on greenhouse gas warming potential (GWP) are discussed. The 
impacts of these standards on the US energy economy and the 
cost of imposing these standards on the economy are examined. 
Analysis reveals additional effects of mandated fuel efficiency stan- 
dards on emissions and energy use are relatively small. This is 





because substantial reductions in non-renewable energy use and 
transportation-related emissions are achieved in the NES Actions 
Case by the introduction and rapid growth of passenger vehicles 
using electricity, methanol and natural gas. 4 refs., 16 tabs. 


31234 (Vejdatalab-R-49) Effect of the organization of 
through traffic which takes environmental impacts into consid- 
eration. Environmental effects. Noise, air pollution, vibrations 
and energy consumption: Vinderup. Bendtsen, H. (ed.). Vejdi- 
rektoratet, Copenhagen (Denmark). Vejdatalaboratoriet. 1987. 
106p. (in Danish). Order Number DE91525328. Source: OSTI; 
NTIS (US Sales Only). 

The aim of building a through-road in Vinderup (Denmark) was 
to reduce the speed of the cars, thus improving the urban environ- 
ment for the light road users. A related study of pollutive effects 
was carried out. An investigation was made of the fuel consump- 
tion of vehicles passing through the main road of vinderup. The 
investigation showed, that fuel consumption was reduced by about 
9% which is partly due to the fact, that the average speed was re- 
duced by 6 km per hour. The distribution of speeds was less than 
before, indicating less braking and accelerations. Noise measure- 
ments show that there has been no important change in the noise 
level on the main road. The number of households feeling that air 
pollution was a nuisance had fallen from 27% to 6% after the re- 
building, obviously owing to a psychological effect. Although the 
number of households which felt road noise to be a nuisance fell 
from 48% to 18%, indicating that, as the main road is looked upon 
more favourably after the rebuilding, it has also had a psychologi- 
cal effect on the inhabitants’ conception of the noise. Moreover, the 
calculation of the carbon monoxide and nitric dioxide amounts were 
unaltered in the shopping area, there was in fact a small increase 
outside the shopping area. Rumble fields of the type in Vindrup, 
were seen to increase vibration. (AB) 13 refs. 


31235 (Vejdatalab-R—79) Air pollution caused by road vehi- 
cles: Two examples from Lyngby and Aalborg. Bendtsen, H. 
Vejdirektoratet, Copenhagen (Denmark). Vejdatalaboratoriet. 1989. 
92p. (In Danish). Order Number DE91525326. Source: OSTI; NTIS 
(US Sales Only). 

Measurements of CO and NOz in the air were carried out on 2 
road stretches at Lyngby and Aalborg in Denmark, and detailed 
traffic counts were undertaken. Air pollution - based on actual traf- 
fic conditions was determined using The Nordic calculation method, 
and calculated results were then compared with the measured val- 
ues. The Nordic method calculates on 3 levels. On level 1, the only 
requiarement is information on the annual daily traffic. On level 2 
information on speed and type of road is also required. On level 3, 
additional traffic information for rush hour traffic, such as the 
amount and distribution of traffic distributed in direction and/or 
lanes, the number of vehicles running on diesel, the number of 
heavy vehicles distributed in 3 weight groups, average speed for 
each stream of traffic and the number of so-called "cold starting” 
cars in each traffic stream (cars that have driven less than 6 min- 
utes) is required. A method was developed and tested to count the 
traffic, so that at Lyngby and Aalborg, calculations of the air pollu- 
tion can be made on the basis of level 3. It was shown that the 
calculated levels of air pollution are generally higher than the levels 
measured. This may be because measurements have been made 
during March/April and May/June, which can be expected to give 
lower values than if the measurements had been made throughout 
the winter, when the greatest levels of air pollution usually occur. 
In the calculation model, it is stated that there is an uncertainty of 
+- 45% for NOz and +- 30% for CO. The differences obtained be- 
tween the measurements and the calculations are thus all within 
the intervals of uncertainty. (AB) 13 refs. 


31236 (Vejdatalab-R-94) Noise and air pollution from road 
traffic: Collection of articles. Bendtsen, H. (ed.). Vejdirektoratet, 
Copenhagen (Denmark). Vejdatalaboratoriet. 1990. 132p. (In Dan- 
ish). Order Number DE91525324. Source: OSTI; NTIS (US Sales 
Only). 

The object of this report is to present through a sereis of articles 
the Road Data Laboratory's (Denmark) environmental work in the 
latter half of the 1980s. Noise and air pollution, and traffic planning 
are dealt with, also in relation to how other countries tackle this 
problem. (AB) 25 refs. 
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Refer also to citation(s) 30073, 30284, 30311, 31087. 31099. 
32404, 32462, 32551, 32666, 32674, 32765 


31237 (ANLU/ESD/TM—16) Direct-contact heat exchanger for 
swirling countercurrent flow of hot gas and finely divided 
solids: A parametric study. Bell, K.J.; Arman, B. Argonne Na- 
tional Lab., IL (United States). Energy Systems Div. Jun 1991. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91017229. Source 
OSTI; NTIS; GPO Dep 

A vertically oriented solid-to-gas direct-contact heat exchanger 
(DCHX) has been proposed for heat recovery in high-temperature 
plants that process finely divided solids. The flows are countercur- 
rent, with the inlet gas flow entering on the centerline and swirling 
strongly. Swirling enhances heat transfer and centrituges the solid 
particles from the center to the wall in order to minimize entrain- 
ment and permit gravity separation. A computer program was 
written to calculate particle trajectories and heat-transfer rates 
(and, therefore, temperature profiles) for gas and solid phases. The 
flow model considers interactions between the particles and the 
flow field of the gas. The results of the computer program showed 
that the introduction of swirl significantly reduced the vertical 
distance required to achieve a given thermal efficiency. The coun- 
tercurrent flow arrangement achieves high thermal efficiency in one 
contacting stage, unlike existing cocurrent suspension preheater 
systems, which require four or five stages. The practical application 
of this design to the cement industry appears unlikely, because 
very low gas velocities and correspondingly large areas of cross- 
sectional flow are required to prevent elutriation of the 74-um 
particles required for the chemical reactions. The computer pro- 
gram can be modified for spray-dryer applications by the addition 
of mass-transfer terms and a spray-formation model. In addition, 
the concept of a swirling flow heat exchanger may be applicable to 
other processes in which larger and heavier particles are used. 17 
refs., 9 figs., 4 tabs. 


31238 (ANL/ESD/TM-—18) Waste materials reduction in the 
chemical industry: Draft program plan for 1992-1996. Daniels, 
E.J. (Argonne National Lab., IL (United States)); Wolsky, A.M.; 
Stern, K.M.; Cascone, R.F. Argonne National Lab., IL (United 
States). Oct 1990. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE91017720. Source: OST}; NTIS; GPO Dep. 

The US Department of Energy’s (DOE's) Office of Industrial 
Technologies (OIT) is considering a future funding increase for pro- 
grams charged with wasted materials reduction in US industry. To 
aid DOE, Argonne National Laboratory (ANL) has begun to consult 
with chemical firms about that kind of research and development 
programs that the industry would find heipful in its effort to reduce 
wasted material. The results of the consultations are presented in 
this draft program plan. Argonne expects that this ongoing interac- 
tive and iterative process, which involves government and industry, 
will yield additional insights into industry research and development 
needs. 1 fig., 1 tab. 


31239 (CONF-900512—Absts., pp. 1, Paper 14) Microbial ex- 
traction of beet pulp pectin. Ghanem, K.M. (Alexandria Univ. 
(Egypt)); ElRefai, A.H.; El-Gazaerly, M.A. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Beet pulp (BP), a waste product of the sugar industry in Egypt, 
is about 24% pectin. Different yeasts were tested for their ability to 
produce protopectin-solubilizing enzymes, of which Kluyveromyces 
marxianus was the most active culture from the standpoint of 
pectin released (about 14% on the dry BP basis, which represents 
about 60% of the whole pectin in BP). The microbial pectin extrac- 
tion was influenced by the physical and chemical pretreatment of 
BP, the BP levels (solid/liquid and liquid/solid), the size of seed 
culture, incubation period, pH value, some salts, and some growth 
and enzymatic activators (NAD, NADP, ATP, ascorbic acid) as well 
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as with the presence of some natural additives. At those condi- 
tions, the pectin released was as much as 99% of the whole pectin 
in BP. The microbiologically extracted pectin was chemically char- 
acterized and appeared to be of superior qualities to those of 
chemically extracted pectin 


31240 (CONF-900512—Absts., pp. 1, Paper 17) Utilization of 
cheese whey for production of alpha-amylase enzyme. Bajpai 
P. (Thapar Corporate Research and Development Centre, Patiala 
(India)); Verma, N.; Neer, J.; Bajpai, P.K. Oak Ridge National Lab.., 
TN (United States). [1990]. From 12. symposium on biotechnology 
fuels and chemicals: Gatlinburg. TN (United States); 7-11 May 
1990. In Twelfth symposium on biotechnology for fuels and chemi- 
cals: Program and abstracts. 141p. Order Number DE91000602. 
Source: OST! 

Annually, approximately 1.2 million tons (1.1 Ggm) of lactose 
and 200,000 tons (0.18 Ggm) of milk proteins are transferred into 
whey worldwide, of which less than 60% are utilized for human 
food and animal feed. Thus, a large quantity (40%) of nutritionally 
valuable food resource is wasted. Considering the magnitude of 
the pollution problem and the nutritive value of whey solids, there 
is a need to develop new uses for whey and its derivatives in order 
to fully realize the benefits of this wasted resource. The authors 
have found that it could be efficiently fermented into alpha-amylase 
enzyme by Bacillus sp. 25 AM1. The results of batch studies of 
flasks, about 1,030 U/ml of enzyme was obtained in 72 h from 
cheese whey supplemented with 2% defatted soya flour and nutri- 
ent salts. Supplementation of cheese whey with 1% corn starch 
increased enzyme production to 1,232 U/ml. However, further in- 
crease of corn starch from 1 to 2% did not result in appreciable 
change in enzyme production. In a fermenter, about 1,590, 1,780, 
and 1,990 U/ml of enzyme was obtained in 30 h from media con- 
taining cheese whey, cheese whey + 1% corn starch and cheese 
whey + 2% corn starch, respectively. 


31241 (CONF-900512—Absts., pp. 1, Paper 34) Novel 
biotreatment process for glycol waters. Raja, L.M.V. (Southern 
Petrochemical Industries Corp., Ltd., Tamilnadu (India)); Elamval- 
uthy, G.; Palaniappan, R.; Krishnan, R.M. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI 

Propylene oxide (PO), propylene glycol (PG), and polyols are 
produced from propylene via propylene chlorohydrin. Effluent from 
the plants producing these contain high BOD/COD loads in addition 
to high chloride concentrations. The high salinity poses a severe 
problem to adapt to conventional methods like activated sludge 
processes. Also, the conventional processes are marked by large 
sludge production, a higher sensitivity to pH, large residence time, 
high capital investment, and a higher treatment cost. Presently, a 
simple economically viable, and versatile microbiological process 
has been developed to get more than 90% biodegradation in terms 
of BOD/COD, utilizing specially developed cultures of Pseu- 
domonas and Aerobacter. The process can tolerate high salinity 
(up to 10 wt% CaClo) and can withstand wide variations in pH (6.5 
to 11.0) and temperature (15 to 45C). There is no need to aerate 
the bioreactor contents, unlike activated sludge processes. Also, 
the capital and operating costs of the process are low compared to 
that of the activated sludge processes. The process involves enzy- 
matic conversion of glycols to carboxylic and hydroxy-carboxylic 
acids and further degradation to CO2 and HzO. In this study, vari- 
ous process parameters obtained at the lab (50-| bioreactor) and 
pilot stages (20 m® bioreactor) are discussed. A commercial plant 
to treat 120 m°/h of PO/PG - polyol effluent is under construction 
and is expected to be commissioned in the first quarter of 1990. 


31242 (CONF-900512—Absts., pp. 1, Paper 42) The study of 
treating pharmaceutical wastewater in the upflow anaerobic 
sludge blanket (UASB) reactor. Datian, G. (Cheng-Du Univ. of 
Science and Technology (China)); Zihua, F.; Xiaogang, H. Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 
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for fuels and chemicals: Program and abstracts. 
Number DE91000602. Source: OSTI. 

In this paper, the authors expound on the study of a method for 
treating pharmaceutical wastewater in a UASB reactor using the 
mesophilic digestion (35 to 38C). They have obtained a series of 
data from start up to operation and analyzed the technological pa- 
rameters which affect operation of tne reactor. This experiment 
was done with a UASB reactor which had a volume of 5 liters, and 
they have very good results. The COD removal rate and COD 
loading rate achieved 80 to 90% and 8 to 10 kg COD/m*.d, re- 
spectively, when the hydraulic retention time equaled 6 to 8 h. 
Also, this paper discusses the structure and type of gas-liquid-solid 
separation in a UASB reactor and various factors that affect sepa- 
rator efficiency. Lastly, they used fuzzy optimization on the design 
structure of the reactor, which provided some insight for the engi- 
neering design of a UASB reactor 


141p. Order 


31243 (CONF-900512—Absts., pp. 1, Paper 66) Studies on 
cellulase production using spent sulfite liquor and paper mill 
waste. Xin, Z. (Shandong Univ. (China)); Yinbo, Q.; Peiji, G.; 
Zunong, W. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twe/ffth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Spent ammonium sulfite liquor (SASL) and cellulosic waste from 
a paper mill were used as substrates to produce cellulase. The 
SASL was pretreated to reduce its toxic components by aeration at 
80C for 1 to 2 h. After adaption on the SASL agar plates, a strain 
of Penicillium decumbens JU-AlO, was selected from the parent 
strain JU-1, a catabolite repression-resistant mutant with the ability 
of cellulase overproduction. P. decumbens JU-AIO can grow fast 
and produce a high quality of cellulase in the SASL-waste fibril 
medium. In a 50-liter fermentor with a 30-liter working volume, a 
two-stage temperature culture technique was used to enhance the 
productivity of cellulase. 31C was used for growth of the fungus, 
and 28C was used for cellulase production. 4.6 |U/mi of filter paper 
activity (FPA), 100 IU/I - h of productivity and 264 IU/g cellulose of 
yield were reached by these techniques in less than 72 h. Further 
experiments showed that the FPA can be increased to 7.2 IU/ml in 
a fed-batch culture. 


31244 (CONF-900512—Absts., pp. 1, Paper 107) Bioconver- 
sion of by-products of the sugar industry (molasses and 
sugarbeet pulp) tor SCP production. Nigam, P. (Zentral Labour, 
Zucker-AG (West Germany)); Vogel, M. Oak Ridge National Lab., 
TN (United States). [1990]. From 12. symposium on biotechnology 
fuels and chemicals; Gatlinburg, TN (United States); 7-11 May 
1990. In Twelfth symposium on biotechnology for fuels and chemi- 
cals: Program and abstracts. 141p. Order Number DE91000602. 
Source: OSTI 

Bioconversion experiments were performed to study different 
substrates, viz., sucrose, molasses, and sugarbeet pulp for utiliza- 
tion efficiency of four Candida strains (utilis, tropicalis, solani, and 
prosilopsis) in a 5-liter Biostat. Three concentrations of sucrose 
and molasses were taken for fermentation, with and without nutri- 
tive supplements. C. utilis and C. tropicalis performed best, and 
results are discussed for the bioconversion efficiencies. In the case 
of sugarbeet pulp, (1) the fermentation of filtrate from saccharified 
pulp with a specific enzyme mixture, and (2) simultaneous sacchar- 
ification and fermentation of beet pulp were carried out at 150 rom 
for 48 h in a one-stage process at 40C and in a two-stage process 
at 30C. Results are discussed for biomass yiekd with protein recov- 
ery and bioconversion efficiencies. 


31245 


(CONF-900512—Absts., pp. 1, Paper 110) Study on 
BOD microbial sensor for wastewater treatment control. 
Yourong, L. (East China Univ. of Chemical Technology, Shanghai 
(China)); Ju, C. Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 


sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 

A microbial sensor consisting of immobilized yeast or bacterial 
cells and an oxygen electrode was used for the estimation of BOD. 





The structure of the biosensor was delicately designed and a flow- 
through system was set up in this study. The response time of the 
biosensor is within 20 min. A linear relationship was observed be- 
tween the relative current decrease and the BOD of the sample 
solution in the range of 1 to 45 mg/l. The operation life of the 
biosensor is more than one year. The reproducibility of the sensor 
is quite good, and the relative standard deviation is less than 6% 
FS at a concentration of 210 mg/l BOD. The BOD biosensor has 
been applied to the determination of BOD in a brewery plant and a 
glutamic acid plant wastewater. Satisfactory agreement was ob- 
served between the BODs value (by conventional 5-d method) and 
the value determined by the current BOD biosensor. 


31246 (CONF-9110197—1) CAE/CAD strategic plan for plant 
engineering. Cleveland, J.T. Oak Ridge National Lab., TN (United 
States). [1991]. 11p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract ACO5-840R21400. From American 
Society for Engineering Management annual conference; Chat- 
tanooga, TN (United States); 20-22 Oct 1991. Order Number 
DE91017689. Source: OSTI; NTIS; GPO Dep. 

The explosion of computer and communications technology in 
the 80's elevated the importance of computer-aided engineering/ 
computer-aided design (CAE/CAD) tools as a means of improving 
productivity and gaining a competitive edge in business. Neverthe- 
less, the management of information and information technology 
from a strategic perspective is a concept which many companies 
overlook, often allowing firms with more foresight and vision to gain 
a competitive edge in the marketplace. In the evolving global econ- 
omy such lapses will be increasingly costly, and recovery will be 
less certain. 3 refs., 3 figs. 


31247 (DOE/CE/40702-T2) Application of chemicals to 
substrates without the use of liquids: Proof of concepts for 
powder spray gun and fluidized bed solid-on- solid (SOS) 
processing of textiles, and continued research in textile xerog- 
raphy printing, solid shade coloration and electrostatic liquid 
spray SOS finishing of fabrics: Final technical report, October 
1, 1986—July 1, 1989. Cook, F.L.; Carr, W.W.; Tincher, W.C.; Siko- 
rski, M. Georgia Inst. of Tech., Atlanta, GA (United States). School 
of Textile and Fiber Engineering. 28 Sep 1990. 329p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
84CE40702. Order Number DE91013467. Source: OSTI; NTIS; 
GPO Dep. 

The first two years of research under DOE Contract No. FGO5- 
84CE40702 were devoted toward developing processes whereby 
certain chemicals could be applied to textiles without the use of 
water, mainly concentrating on powder deposition techniques. The 
approach was to identify powder-based processes in other industry 
sectors (mainly the metals and paper industries) that possessed 
the potential to be adapted to continuous textile manufacturing 
lines. The adapted textile processes were classified under the gen- 
eral category of solid-on-solid (SOS) processes, since no liquid 
water was required, and 100% of the chemical materials applied to 
the substrate remained with it into final product manufacture. The 
current research focused on several areas of chemical treatment: 
yarn slashing, textile xerography printing, binding of nonwovens, 
fluoropolymer barrier finishing, and liquid spray and finishing. Sev- 
eral of these areas were sufficiently developed in the first phase to 
allow full-scale, proof-of-concept trials to be conducted at industrial 
sites in the third and fourth years of the project. Other areas were 
identified and preliminary investigations conducted in the first 
phase, but were largely left for full development in the reported 
phase, e.g., liquid spray finishing of 100% solids formulations. This 
report discusses work in each area of chemical treatment. 


31248 (DOE/ER/13676—6) A general procedure for the syn- 
thesis of process flowsheets: Progress report, October 1, 
1990—July 15, 1991. Douglas, J.M.; Malone, M.F. Massachusetts 
Univ., Amherst, MA (United States). Dept. of Chemical Engineer- 
ing. Jul 1991. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER13676. Order Number 
DE91016941. Source: OSTI; NTIS; GPO Dep. 

This research is divided into two parts, examining continuous or 
batch processes. The current work on continuous processes is fo- 
cused on developing a more general procedure for the systematic 
synthesis of process flowsheets that will identify the most important 
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process alternatives (including waste minimization alternatives), the 
dominant design variables, and the minimum energy consumption 
for each alternative for continuous, vapor-liquid-liquid-solid pro- 
cesses for the production of nonpolymeric materials. This work is 
an extension of the hierarchical synthesis procedure previously de- 
veloped for vapor-liquid processes. A new superstructure for 
continuous process flowsheets, along with an extended set of rules 
for the classification of components, with special attention to waste 
minimization, and solvent selection is described. The work on 
batch processes is focused on developing new procedures for the 
design and scheduling of multiproduct batch plants. The approach 
is based on simulated annealing and the solution of the optimal se- 
quencing problem as well as initial results on the design problem 
are described in this report. 4 refs., 2 figs., 2 tabs. 


31249 (DOE/OSTI-11633/3) Office of Industrial Technolo- 
gies research in progress. USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Office of Industrial Technologies; USDOE Office of Scien- 
tific and Technical Information, Oak Ridge, TN (United States). Aug 
1991. 72p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE91014180. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Office of Industrial Tech- 
nologies (OIT) conducts industrial energy conservation research 
and development activities. Research and development efforts sup- 
ported by OIT are directed at finding cost-effective ways for US 
industry to reduce energy consumption. OIT's mission is to (1) find, 
develop, and promote new technologies that improve energy 
efficiency and fuel flexibility, and (2) conduct research and develop- 
ment activities to develop methods to reduce waste generation, 
increase recycling, and improve the use of waste as process 
feedstocks in the industrial sector. To insure maximum program ef- 
fectiveness, OIT works closely with US industry to identify research 
and development needs. In addition, OlT-supported projects are 
typically funded on a cost-shared or cooperative basis with the 
private sector. To encourage industrial implementation of energy- 
conserving technologies, research and development efforts are 
supplemented with a variety of technology transfer activities and in- 
formation exchanges. This report contains summaries for currently 
active projects supported by the Office of Industrial Technologies. 
The report was prepared from the DOE Research-in-Progress 
database maintained by the Office of Scientific and Technical Infor- 
mation. 


31250 (EUR-13086) Energy savings in legume canning 
plants: Demonstration project: Final report. Commission of the 
European Communities, Luxembourg (Luxembourg). Directorate 
General Telecommunications, Information Industries and Innova- 
tion; Commission of the European Communities, Brussels 
(Belgium). Directorate General for Energy. 1990. 108p. Sponsored 
by Commission of the European Communities, Brussels (Belgium). 
Source: OSTI; NTIS (US Sales Only); Office for Official Publica- 
tions of the European Communities, 2, rue Mercier, L-2985 
Luxembourg; Price: ECU 10. 

The present work constitutes the final account that the SVIM 
Service S.p.A. has drawn up on the demonstration project: “Energy 
savings in legumes cannings plants”. In the first part of the work, 
after reporting the most important characteristic data, relating to 
the studied sector, firstly the products and the raw materials used 
are analyzed. Then the work cycle is reported, underlining the vari- 
ous stages and the main types of equipment, processes and 
components, giving a major role to the importance of energy in 
preserving processes. In the second part, the assessments, relat- 
ing the possible energy saving and recovening operations are 
given. These assessments have been drawn both from a strictly 
plant engineering point of view (use of cogeneration systems, 
equipment adjustment, and power factor correction of the electric 
equipment, insulation, adjustment of electric energy, distribution 
equipment inside the factory) and from a managerial point of view 
(the supply of raw materials, production line management, ade- 
quate maintenance, etc.). 43 refs., 28 figs., 25 tabs. 


31251 (EUR-13142) Energy innovation and the agro-food 
industry. Corte, P. (Commission of the European Communities, 
Brussels (Belgium). Directorate General for Energy); Ferrero, G.L. 
(eds.); Fabry, C. (ed.). Commission of the European Communities, 
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Luxembourg (Luxembourg). Directorate General Telecommunica- 
tions, Information Industries and Innovation. 1990. 395p. (In 
English, French). Sponsored by Commission of the European 
Communities, Brussels (Belgium). (CONF-900363-: Energy inno- 
vation and the agro-food industry, Amiens (France), 21-23 Mar 
1990). Source: OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 2, rue Mercier, L-2985 
Luxembourg; Price: ECU 32.50. 

Agro-Food and Energy: These are two terms that economists 
frequently combine in assessing figures for the amount of foreign 
trade. The first one regarding receipts from the export of high 
added value products and the other for the opposite effect of 
expensive imports. It should be emphasized that when some pro- 
duction processes are investigated, notably those that involve the 
extraction of water by concentration or drying, the cost of energy 
can often be more than 10% of total production costs. This is a 
fact that is clearly evident to an organisation’s Energy Manager. 
The papers for this seminar come from both the industrial and aca- 
demic sectors and cover a wide range of innovative ideas and 
efficient production techniques. The papers presented, reflect both 
the diversity of techniques and products. They also reflect the ca- 
pacity for innovation in the sector and hopefully will be the driving 
force for modernisation of both processes and plant, improvement 
of product quality and the identification of new markets for new 
products. In addition to the wide variety of techniques and profes- 
sions covered, the importance of the methodology applied to 
research and innovative in relation to the efficient use of energy is 
also highlighted. In this way, energy management is related to an 
organisation economic dimension, its technological efficiency and 
its overall relationship to the environment. Individual papers have 
been catalogued separately. 


31252 (IFE-KR-E-91/003) Use of absorption heat trans- 
former and dielectric heating in the wood products industry. 
Sandgren, J.; Espegren, K.Aa. Institutt for Energiteknikk, Kjeller 
(Norway). Jan 1991. 48p. (In Norwegian). Order Number 
DE91527134. Source: OST!; NTIS (US Sales Only). 

This report describes possible applications of absorption heat 
transformers (AHT) and dielectric heating (microwaves) in the 
wood products industry. The considered applications of AHT are 
recovering of waste steam from refiners and recovering of heat 
from the outlet of the drying zone of a paper-making machine. For 
dielectric heating the raising of the paper web before, in and after 
the pressure region, and adjusting of the humidity profile have 
been considered. The profitability of the AHT-installations has been 
compared with mechanical steam compression and heat pumps, 
and the profitability for use of dielectric equipment has been com- 
pared with use of infrared technique (IR). The conclusion is that 
AHT will not be competitive in Norway till the price of electric 
power has reached 0.40 - 0.50 NOK/kWh (NOK=Norwegian Kro- 
ner), referred to the 1990 value. For the considered applications 
dielectric heating can not be expected to be competitive with IR- 
techniques. 9 refs., 11 figs., 4 tabs. 


31253 (IKU-R-34.2874.00/01/90) Improved energy utiliza- 
tion on offshore production platforms. Christensen, T. (Fantoft 
Prosess (NO)); Lindeberg, E. institutt for Kontinentalundersoekelser 
og Petroleumsteknologi A/S, Trondheim (Norway). Dec 1990. 31p. 
(In Norwegian). Order Number DE91527140. Source: OSTI; NTIS 
(US Sales Only). 

The total energy demand on the production platforms in the Nor- 
wegian sector of the North Sea has been calculated to ca 3.2 
TWhvyear (1989). A conservative estimate, based on a detailed 
analysis of the various energy consumers, shows that between 10 
and 20% of the total energy consumption may be saved. 64% of 
this potential may be characterized as very profitable, because it 
may be realized with investments of less than 0.5 NOK/kWh/year 
(NOK=Normegian Kroner). More efficient utilization of energy in the 
pump and compressor systems, dwelling quarters and auxiliary 
systems represents the most important contribution to this energy 
conservation. The power supply has been studied, and the aver- 
age efficiency has been found to be between 16 and 20%, while it 
is possible to obtain over 30% in modern turbines under ideal con- 
ditions. The turbines may be utilized better, but it is difficult to 
obtain substantial gains without coordinating the power production 
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on more platforms. The emission of CO2 per kWh from turbines is 
greater than from a coal fired power plant. To supply the platforms 
with hydro power will not be more expensive than today's turbine 
power, with an offshore gas price of 0.16 NOK/Sm® and an electric 
power price of 0.20 NOK/kWh. In a short time, Norway’s CO, 
emissions might be reduced with 1/6, and 2 billion Sm? gas with a 
market value of more than 1 billion NOK/year would be released 
for gas export. Norway's gas export would increase with 7%. 17 
refs., 3 figs., 15 tabs. 


31254 (IVL-B-1007) Is recirculated air profitable?: A com- 
parison of safe recirculation systems and heat exchangers for 
heat recovery from ventilation air in industry. Bengtsson, L.; 
Antonsson, A.B.; Tjus, K. Swedish Environmental Research Inst., 
Stockholm (Sweden). Oct 1990. 58p. (In Swedish). Order Number 
DE91527166. Source: OSTI; NTIS (US Sales Only). 

A study has been made of technologies for heat recovery from 
ventilation air, with focus on cleaning and monitoring of recirculated 
air but also including technologies for heat exchange. Simple cost- 
benefit estimates were made for these two methods in a number of 
industry applications. Hygiene aspects of recirculation systems are 
discussed for several industry types. (LE). 


31255 (KCP—613-4370) Programmable shot controller 
development: Final report. Blasnitz, W.S.; Simmons, P.J. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Jul 1991. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE91016482. Source: OSTI; NTIS; GPO Dep. 

A foam processor equipped with a flowmetering system has also 
been equipped with a computer-controlled shot dispensing system, 
or programmable shot controller (PSC). The addition of the PSC to 
the control system enables the shot size to be calculated and the 
timer set by the controller; it also provides a printout of assembly 
MC, shot size, flow rates of polyurethane components, pressures 
and temperatures of components, and operator clock number. The 
PSC will also provide checks to ensure that the mixer has been 
turned on, the system has been completely purged, and a waste 
shot has been taken prior to encapsulation of the unit. This com- 
plete process control system, of which the PSC is an integral part, 
will ensure that the mixed encapsulant being introduced into an 
assembly is correct, thereby reducing scrap of expensive final as- 
semblies. 24 figs. 


31256 (KTM/E-D-189) The effect of pre-precipitation on 
aeration energy demand and digester gas production. Tiainen, 
E. (Helsingin kaupungin vesi- ja viemaerilaitos, Helsinki (Finland)); 
Kangas, A.; Korelin, A. Kauppa-ja Teollisuusministerio, Helsinki 
(Finland). Energiaosasto. 1990. 32p. (In Finnish). Order Number 
DE91527086. Source: OSTI; NTIS (US Sales Only). 

The aim of this study was to investigate the effect of pre- 
precipitation on the amount both of energy needed for aeration and 
of digester gas produced. The test runs were carried out in 
Helsinki at the Vuosaari wastewater treatment plant with a popula- 
tion equivalent number of 100000. The chemical used was ferric 
iron. A cost analysis was drawn up on the basis of the test run re- 
sults and literature on the subject in order to find out the conditions 
under which the energy savings due to pre-precipitation would 
compensate for precipitation costs. The result was compared with 
the costs of conventional simultaneous precipitation. Test run re- 
sults indicated that pre-precipitation gave a reduction of 65 % in 
BOD? and 68 % in TS, while corresponding values in simultaneous 
precipitation were 38 % and 54 %. Total phosphorus reduction in 
primary sedimentation amounted to 70 % with pre-precipitation and 
to 42 % with simultaneous precipitation. The energy demand in 
aeration decreased by 17 % during the test runs. Also, effluent 
quality requirements were met both as regards BOD, and total 
phosphorus. No changes in gas production were observed due to 
the shortness of the test period. The cost savings in energy were 
not equal to the higher chemical costs. In order to break even, the 
BOD? reduction in preliminary sedimentation should have to be 
approximately 80 %. A decrease in the price ratio of the pre- 
precipitation chemical to the conventional phosphorus removal 
chemical from the present value of 2.4 to 2, or a rise to over FIM 
0.30/kWh in energy costs would lower the BOD, reduction. 





31257 (MAA-RAP—2/1986) Energy production from anaero- 
bic treatment of the fur ranch wastes: Final report. Harmaa, K.; 
Vaeaenaenen, P. Maa ja Vesi Oy, Helsinki (Finland). 1986. 42p. (In 
Finnish). Order Number DE91527106. Source: OSTI; NTIS (US 
Sales Only). 

The feasibility of anaerobic treatment for fur farm wastes was 
studied by Soil and Water Ltd. in a farm owned by Farm Frys Ab. 
The pilot reactor, MABI, with a volume of 10 m°, was owned by 
Neste Oy. The amount of manure produced by fur-bearing animals 
in Finland is about 190,000 t/y (of which about 30 % is dry solide). 
The biogas production of fox manure was from 0.24 to 0,41 m”°/ 
kgVS depending of the load. The biogas production with mink ma- 
nure was 43.5 m°/m® of the sludge or 0.31 m°/kgVS. The process 
temperature was from 35 to 37 deg C. During the winter the gas 
production with fox manure was 0.45 m°/kgVS and 0.31 m°kgVS. 
The load varied at that time from 0.6 to 5 kg/m*d. The price of the 
heat energy produced by biogas was from 0.35 to 0.7 FIM/kWh. 
The lowest price was gained by operating the reactor the whole 
year with a high load (9.0 kgTS/m*d).The price 0.71 FIM/kWh was 
gained by operatig the reactor a part of the year with a low load 
(2.6 kgTS/m°d). The other methods for waste treatment were also 
studied. The price of composting was frwn 4.3 to 5.5 FIM for one 
skin produced. The price of anaerobic treatment was from 0.45 to 
1.2 FIM for one skin produced. 


31258 (NEI-F-+-143) Prospects of saving electric energy in 
groundwater processes: Final report. Haikkala, P. (Tampella Oy, 
Tampere (Finland)). Kauppa-ja Teollisuusministerio, Helsinki 
(Finland). Energiaosasto. 1990. 33p. (in Finnish). Project KTM- 
251/881/85. Order Number DE91527111. Source: OSTI; NTIS (US 
Sales Only). 

The aim of the project was to decrease the specific energy con- 
sumption in stone and pressure groundwood processes by 20 
percent and/or to improve the strength/energy relationship by 20 
percent. Different areas of the pressure groundwood process were 
studied mainly in Tampella Research Center and Anjala Paper Mill. 
Work was done also in different research facilities especially in 
Finnish Pulp and Paper Research Institute and in the University of 
Aabo Academi. The results of the study were the following ones. 
By grooving the pulpstone the production capacity could be 
increased by 10 % due to equal savings in specific energy con- 
sumption. Grooving technics are already in commercial use in 
Anjala pressure groundwood mill. By applying new superpressure 
groundwood process (PGW-S), where the grinder overpressure 
has been raised to 4,5 bar and shower water temperature to 120 
deg C pulp strength has improved by 10 - 20 percent compared to 
conventional PGW. Two PGW-S productions units were started in 
Myllykoski Oy at the end of 1989. By raising the pH or alkalinity of 
the grinder shower waters energy saving in the range of 10 - 30 
percent has been noticed depending on the wood species and pro- 
cess arrangements. To compensate the lower brightness some 
peroxide can be also used into the showers. 


31259 Removal of metal ions from aqueous solution. Jack- 
son, P.J.; Delhaize, E.; Robinson, N.J.; Unkefer, C.J.; Furlong, C. 
To Dept. of Energy. 26 Aug 1988. USA Patent patent application 7- 
237,263. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91017334. Source: OSTI; NTIS; GPO Dep. 

A method of removing heavy metals from aqueous solution, a 
composition of matter used in effecting said removal, and appara- 
tus used in effecting said removal. One or more of the 
polypeptides, poly (+-glutamyicysteinyl)glycines, is immobilized on 
an inert material in particulate form. Upon contact with an aqueous 
solution containing heavy metals, the polypeptides sequester the 
metals, removing them from the solution. There is selectivity of 
poly (+-glutamylcysteinyl)glycines having a particular number of 
monomer repeat units for particular metals. The polypeptides are 
easily regenerated by contact with a small amount of an organic 
acid, so that they can be used again to remove heavy metals from 
solution. This also results in the removal of the metals from the 
column in a concentrated form. 


31260 


(SJF-Orientering—72) informatics on tractors relating 
to the vehicle's optimal utilization of fuel, and the economical 
use of the tractor, agricultural equipment and the tractor 
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driver. Nielsen, V. (Statens Jordbrugstekniske Forsoeg, Afd. for 
Arbejds- og Driftsteknik (DK)); Simonsen, B. Statens Jordbrug- 
stekniske Forsoeg, Horsens (Denmark). Feb 1991. 41p. (in 
Danish). Contract ENS-1243/89-2. Order Number DE91527045. 
Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

It is claimed that energy consumption with regard to plant pro- 
duction can be reduced by up to 25% without having any negative 
effects. This means that tractors shall be used optimally, especially 
in relation to fuel consumption, motor load and time used. The 
tractor driver must be informed on how the tractor should be 
driven. The aim of the project was to construct the theoretical 
background on the electronics for information equipment in this 
cause. Information on this subject has been investigated, and it 
was discovered that "tractor computers” which can register fuel 
consumption, speed, motor load etc. are on the market. The tractor 
driver can be informed of the current situation whilst driving the ve- 
hicle and data which can be used for further research on the 
subject can be compiled. These computerized monitoring and data 
compiling systems are described. (AB) 11 refs. 


31261 (TYOT-JULK-316) Microwave oven, combined 
steam-convection oven and high-pressure steamer, energy 
consumption when heating foods in institutional kitchens. 
Paeivaerinta, T. Tyotehoseuran Julkaisuja, Helsinki (Finland). 1990. 
98p. (In Finnish). Project KTM-163/881/86. Order Number 
DE91527091. Source: OSTI; NTIS (US Sales Only). 

The purpose of the study was to compare the energy consump- 
tion and the operating costs of cooking devices intended for use in 
institutional kitchens (i.e. a microwave oven, a combined steam- 
convection oven and a high-pressure steamer) by heating various 
portions of food. The foods included in the study were meatballs, 
fish soup and beef stroganoff. The study was conducted in labora- 
tory conditions by heating food from 6 - 80 deg C and by thawing 
food from -18 -> 0 deg C. According to the results, the use of mi- 
crowave ovens in institutional kitchens is justified when the amount 
of food to be heated or thawed is small (0.75 to 2.0 kg). When this 
is the case, the difference between the microwave oven and 
conventional cooking devices is at its maximum. With its small ca- 
pacity, the microwave oven is at its best when used to supplement 
the conventional cooking devices in institutional kitchens. The con- 
ventional cooking devices did nor differ very much from one 
another when loaded in the optimal manner. The combined steam- 
convection oven and the high-pressure steamer have such large 
capacities that the heating or thawing of individual portions in them 
is uneconomical. The preheating stage with these devices con- 
sumes already more energy than when using a microwave oven. 


31262 (UCRL-JC—106183) Oxidation of hazardous waste in 
supercritical water: A comparison of modeling and experimen- 
tal results for methanol destruction. Butler, P.B. (iowa Univ., 
lowa City, IA (United States)); Bergan, N.E.; Bramlette, T.T.; Pitz, 
W.J.; Westbrook, C.K. Lawrence Livermore National Lab., CA 
(United States). 17 Mar 1991. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9103145-2: Spring meeting of the western states section 
of the Combustion Institute, Boulder, CO (United States), 17-19 
Mar 1991). Order Number DE91017097. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Recent experiments at Sandia National Laboratories conducted in 
conjunction with MODEC Corporation have demonstrated success- 
ful clean- up of contaminated water in a supercritical water reactor. 
These experiments targeted wastes of interest to Department of 
Energy production facilities. In this paper we present modeling and 
experimental results for a surrogate waste containing 98% water, 
2% methanol, and parts per million of chlorinated hydrocarbons 
and laser dyes. Our initial modeling results consider only methanol 
and water. Experimental data are available for inlet and outlet con- 
ditions and axial temperature profiles along the outside reactor 
wall. The purpose of our model is to study the chemical and physi- 
cal processes inside the reactor. We are particularly interested in 
the parameters that control the location of the reaction zone. The 
laboratory-scale reactor operates at 25 MPa., between 300 K and 
900 K; it is modeled as a plug-flow reactor with a specified temper- 
ature profile. We use Chemkin Real-Gas to calculate mixture 
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density, with the Peng-Robinson equation of state. The elementary 
reaction set for methanol oxidation and reactions of other C; and 
C2 hydrocarbons is based on previous models for gas-phase kinet- 
ics. Results from our calculations show that the methanol is 99.9% 
destroyed at 1/3 the total reactor length. Although we were not able 
to measure composition of the fluid inside the experimental reactor, 
this prediction occurs near the location of the highest reactor tem- 
perature. This indicates that the chemical reaction is triggered by 
thermal effects, not kinetic rates. Results from ideal-gas calcula- 
tions show nearly identical chemical profiles inside the reactor in 
dimensionless distance. However, reactor residence times are 
overpredicted by nearly 150% using an ideal-gas assumption. Our 
results indicate that this oxidation process can be successfully 
modeled using gas-phase chemical mechanisms. 23 refs., 8 figs. 


31263 _ Interlocking insulation system and method of making 
same. Belisle, J.G. 31 May 1991. Filed date 30 Nov 1989. Canada 
Patent patent application 2004322. 25p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

An insulating device for insulating conduits such as water pipes 
or coolant pipes is disclosed. The device has first and second body 
members, each having first and second opposed ends and an inte- 
rior passageway between the opposed ends adapted to form a 
portion of a hollow passageway. The first body member has first 
axially extending engaging means, and the second body member 
has second axially extending engaging means adapted to coopera- 
tively engage with the first engaging means whereby the first and 
second body members, when assembled, cooperatively engage to 
form an integral unit having an axially extending passageway 
through the unit for receiving and enclosing the conduit. Each of 
the body members has, at a first end, first cooperating means, and 
at a second end, second cooperating means. When assembled, 
the first cooperating means of a pair of the body members are 
adapted to form with the second opposed end of a further assem- 
bled pair of body members a cooperating joinable structure about a 
conduit. A method of forming the insulating device of the invention 
is also disclosed. The body members are preferably formed of an 
insulating polymeric material. 11 figs. 
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Refer also to citation(s) 30275, 30276, 30277, 30295, 30326, 
30332, 30415, 30588, 31092, 31245 


31264 (BFR-R-16-91) Ambient air heat pumps in local dis- 
trict heating nets. Glas, L.O. (Skandinavisk Termoekonomi 
AB, Lidingoe (SE)). Swedish Council for Building Research, Stock- 
holm (Sweden). [1991]. 87p. (In Swedish). Project BFR-890717-1. 
Order Number DE91527150. Source: OSTI; NTIS (US Sales Only). 

The report gives information on design, dimensioning and opera- 
tion of mid-size and large heat pumps for space heating. Since 
rather few air source heat pumps meet the expected performance 
data, great care should be exercised in designing, adjusting, and 
maintaining the plants. (L.E.). 


31265 (BFR-R-28-91) Flexible plastic culvert: GRUDIS in- 
Sstallation Soederbaeck. Persson, Soeren (Studsvik Energy, 
Nykoeping, (SE)). Swedish Council for Building Research, Stock- 
holm (Sweden). 1991. 63p. (in Swedish). Project BFR-900980-6. 
Order Number DE91527227. Source: OSTI; NTIS (US Sales Only). 

A pilot local district heating net was installed at Soederbaeck, 
with a 35 per cent cost reduction compared to a conventional steel 
pipe installation. In the report, a detailed description of the installa- 
tion is given, including costs and experiences from pipe laying and 
operation. (LE). 


31266 (CONF-900512—Absts., pp. 1, Paper 92) MSW volume 
reduction, value recovery, and value addition. Eley, M. (Univ. of 
Alabama, Huntsville (USA)); Watson, J.; Beck, M.J.; Johnson, R.D.; 
McCaskey, T. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 
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Technologies are needed to reduce dependency on landfilling 
and mass burning as our primary means of disposal of municipal 
solid wastes (MSW). Source separation and recycling is desirable; 
however, significant quantities of wastes will remain for disposal. 
This paper describes a number of processing steps which might be 
included in a technical scheme for volume reduction, value recov- 
ery, and value addition in processing paper, MSW, and sewage 
sludge. The substrates processed were from one municipality but 
appear to be representative of documented MSW analyses. The 
separation and pulping of cellulosics step was accomplished with 
steam classification. Non-cellulosics were identified and assigned 
value based on regional markets for glass, plastics, and metals. 
Three technologies for the glucose recovery from recovered- 
cellulosics step were compared: enzymatic hydrolysis and both 
dilute and concentrated sulfuric acid hydrolysis. The ethanol pro- 
duction step was evaluated by employing a uniform fermentation 
test of sugars recovered by the three hydrolysis methods. The final 
processing step of stillage disopsal was addressed by evaluation of 
the stillages for animal feed from both a nutritional and health 
standpoint. Results of the various processing steps will be pre- 
sented, as well as predictions of success of the scheme for waste 
reduction, value recovery, and value addition. 


31267 (INIS-mf—12884, pp. 55-61) Development of power in- 
dustry: a new variant, 1989. Skarda, J. Vyzkumny Ustav 
Palivoenergetickeho Komplexu, Prague (Czechoslovakia). 1990. 
167p. Translation available from Nuclear Information Center, 156 
16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per typewritten 
page. (In Czech). In Collection of the Institute's papers, 1989. Or- 
der Number DE91003133. Source: OSTI; NTIS (US Sales Only); 
INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague 5-Zbraslav, Czechoslovakia, at US$ 10 per type- 
written page. 

A prognosis was worked out of the development of the 
Czechoslovak electricity system and the centralized heat supply 
system till 2010, characterized by the gross electricity consumption 
of 134 TWh in the target year. The forecast data include the time 
behavior of basic characteristics of the individual electricity and 
heat generation plants, which assists in the addressing of energy 
and ecological problems of small territorial units. The interactions 
between the electricity system and the centralized heat supply sys- 
tem are solved by ‘the linear optimization model SMOKER. The 
calculation model includes explicit requirements on the power re- 
serve and on dynamic services of power plants in the electricity 
system, i.e., mutual bonds between the construction of the load di- 
agram and the covering of this diagram by the power plant outputs. 
(Z.M.). 4 tabs., 3 refs. 


31268 (LBL—27872, pp. 2-6) Editors’ introduction to the ur- 
ban heat island. Lawrence Berkeley Lab., CA (United States). 
Nov 1989. (CONF-8902142-: Workshop on saving energy and re- 
ducing atmospheric pollution by controlling summer heat islands, 
Berkeley, CA (United States), 23-24 Feb 1989). In Controlling sum- 
mer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

The editors’ introduce the workshop by defining summer heat is- 
lands, describing recent research in the area, and presenting an 
energy-balance equation for the urban surface. The focus of the 
proceedings is summertime heat islands and potential tor cooling- 
energy savings. 


31269 (LBL-27872, pp. 7) Characterization of urban heat 
islands. Oke, T.R. (Univ. of British Columbia, Vancouver 
(Canada)). Lawrence Berkeley Lab., CA (United States). Nov 1989. 
(CONF-8902142-: Workshop on saving energy and reducing atmo- 
spheric pollution by controlling summer heat islands, Berkeley, CA 
(United States), 23-24 Feb 1989). In Controlling summer heat is- 
lands: Proceedings. 351p. Order Number DE90008075. Source: 
NTIS, PC A16/MF A01. 

The definition and characteristics of urban heat islands are re- 
viewed. The first part stresses the need to carefully define the type 
of heat island under study. Lack of methodological rigor lies at the 
heart of too many investigations in this field. It is suggested that 
the basis of any definition must include the scale of enquiry, the 
medium under study and the sensing technique. Arising out of 





these thoughts a simple classification scheme is forwarded. Failure 
to adhere to these matters can lead to faulty experimental design 
of observational and modeling studies which in turn produce mis- 
understanding and misinterpretation and hamper the intelligent 
development of urban design strategies. The second part consid- 
ers, in a general way, the energetic causes of heat islands and the 
multiple controls governing their form and magnitude at any given 
time and place, including land-use, weather, season, city size and 
macroclimate. 


31270 (LBL-—27872, pp. 10-13) Mitigation of urban heat is- 
lands: The potential to conserve energy, reduce air pollution, 
and slow global warming. Lawrence Berkeley Lab., CA (United 
States). Nov 1989. (CONF-8902142—: Workshop on saving energy 
and reducing atmospheric pollution by controlling summer heat 
islands, Berkeley, CA (United States), 23-24 Feb 1989). In Contro/- 
ling summer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

The presentations in this section demonstrate the energy conser- 
vation potential of mitigating summer urban heat islands. Two 
mitigation methods show great promise and are considered here: 
modification of urban surface albedos (reflectivity) and increase in 
tree coverage. Much more emphasis is placed on trees than albedo 
because there has been more study of trees-the effect of trees be- 
ing an intrinsically more complex problem. Preliminary estimates, 
however suggest that the two mitigation techniques are similarly 
cost effective means of reducing cooling-energy needs in hot cities. 


31271 (LBL-27872, pp. 14-30) Recent developments in heat 
island studies: Technical and policy. Akbari, H.; Rosenfeld, A.; 
Taha, H. Lawrence Berkeley Lab., CA (United States). Nov 1989. 
(CONF-8902142—: Workshop on saving energy and reducing atmo- 
spheric pollution by controlling summer heat islands, Berkeley, CA 
(United States), 23-24 Feb 1989). In Controlling summer heat is- 
lands: Proceedings. 351p. Order Number DE90008075. Source: 
NTIS, PC A16/MF A01. 

This paper summarizes the recent work at Lawrence Berkeley 
Laboratory (LBL) to quantify the effects of summer heat islands on 
the utilities’ electric load and urban smog, both in the short and 
long terms. The authors have started to analyze 100-year tempera- 
ture trends in several US cities. Since ~ 1940 there has been a 
steady overall increase in urban temperatures. Summer monthly 
averaged have increased by 0.25-1°F per decade (~ 1°F for 
larger cities like Los Angeles and 0.25°F for smaller ones). There 
is no evidence that this rise is moderating, and reports suggest 
global greenhouse warming will add a comparable rise. Typical 
electric demand of cities increases by 1-2% of the peak for each 
°F, and most major cities are now ~5°F warmer than they were in 
the early 1900’s. Hence, they estimate that about 5-10% of the 
current urban electric demand is spent to cool buildings just to 
compensate for the heat island effect. For example, Downtown Los 
Angeles is now 5°F hotter than in 1940 and so the L.A. Basin de- 
mand is up by 1,500 MW, worth $150,000 per hour on a hot 
afternoon (the equivalent national bill is ~$1m/hour). Smog is an- 
other consequence of higher urban temperatures. In major cities, 
there are no smog episodes below about 70°F, but they become 
unacceptable by 90°F, so a rise of 10°F, because of past and fu- 
ture heat island effects, is very significant. 


31272 (LBL-27872, pp. 45-52) The impact of vegetation on 
air conditioning consumption. Parker, J.H. (Florida International 
Univ., Miami (USA)). Lawrence Berkeley Lab., CA (United States). 
Nov 1989. (CONF-8902142—: Workshop on saving energy and re- 
ducing atmospheric pollution by controlling summer heat islands, 
Berkeley, CA (United States), 23-24 Feb 1989). In Controlling sum- 
mer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

Recent studies have documented the potential impacts of plane- 
tary greenhouse heating due to atmospheric COz levels as well as 
increases in urban temperatures due to heat island effects. Propos- 
als to mitigate those climatic effects include the planting of large 
numbers of trees in urban and deforested areas. This paper evalu- 
ates the potential savings in air conditioning energy and peak 
power as well as in COz emissions due to precision landscaping of 
buildings in warm, humid climates. Detailed energy measurements 
show that trees and shrubs planted immediately adjacent to a 
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south Florida building reduced air conditioning requirements by up 
to 55% during warm summer days. Reductions in summer power 
demands ranged from 3.3 Kw during mornings to 5.0 Kw during af- 
ternoons. The primary cooling mechanism associated with these 
savings in air conditioning is the reduction in heat gain through 
walls and windows. Measured wall temperatures for an air- 
conditioned building showed that trees and shrubs reduce heat 
gain through concrete walls by about 60% during peak power peri- 
ods. The magnitude of these reductions indicates that vegetation 
cools not only via shading of direct solar radiation but also via 
evapotranspiration cooling of the microclimate and shading of indi- 
rect radiation from the surroundings. These experimental results 
can be used to determine landscape designs for buildings in cli- 
mates which optimize energy and peak power savings. Trees and 
shrubs can be positioned to maximize reductions in solar gain dur- 
ing the warmest periods but allow for natural ventilation during 
milder periods. Trees and shrubs are effective in the photosynthetic 
conversion of COz to Oz as well as in mitigating heat island ef- 
fects. However, this analysis indicates the largest reductions in 
CO, emissions occur when vegetation is strategically positioned 
around buildings to reduce cooling requirements. 


31273 (LBL—27872, pp. 53-69) Vegetation to conserve water 
and mitigate urban heat islands. McPherson, E.G. (Univ. of Ari- 
zona, Tucson (USA)). Lawrence Berkeley Lab., CA (United States). 
Nov 1989. (CONF-8902142—: Workshop on saving energy and re- 
ducing atmospheric pollution by controlling summer heat islands, 
Berkeley, CA (United States), 23-24 Feb 1989). In Controlling sum- 
mer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

Summertime temperatures have increased 1°F and 2°F per 
decade in Tucson and Phoenix, Arizona, during the past 40 years. 
At the same time, vegetation land cover in Tucson has diminished 
by 9%, as people replace lush landscapes with gravel and few 
plants to reduce water and maintenance costs. Data derived from 
computer simulations using three full-sized landscapes around 
identical buildings in Phoenix and Tucson indicated that these Ze- 
rospaces are uneconomical compared to Xeriscapes, which used 
low water use plants for shade. Net energy-water savings for the 
Xeriscapes were $123 (22%) in Phoenix and $55 (15%) in Tucson, 
compared to the Zeroscapes. Mesiscapes in Tucson, which con- 
tained large lawns and water-thirsty plants, were more costly than 
Zeroscapes because of higher water prices. Reduced cooling tower 
evaporation associated with energy savings from shade resulted in 
modest water savings (800-993 gals/yr) at off-site power plants for 
the Xeriscape designs. More dramatic reductions in carbon-dioxide 
emissions from local power plants were estimated for the 
Xeriscapes (1465-1779 Ibs/yr), largely due to shading effects. The 
paper concludes with design guidelines for energy and water con- 
serving landscapes, and examples of how Landscale Water Use 
Efficiency can be used as a tool to evaluate energy and water 
tradeofts. 


31274 (LBL-27872, pp. 70-71) The role of landscape vege- 
tation in urban heat island amelioration: Results of a scale 
model study. Simpson, J.R. (Univ. of Arizona, Tucson (USA)); 
McPherson, E.G. Lawrence Berkeley Lab., CA (United States). 
Nov 1989. (CONF-8902142-: Workshop on saving energy and re- 
ducing atmospheric pollution by controlling summer heat islands, 
Berkeley, CA (United States), 23-24 Feb 1989). In Controlling sum- 
mer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

Increased pressure to conserve water may inadvertently exacer- 
bate the growing urban heat islands in the cities of the arid 
Southwest. These water conservation efforts often fail to account 
for the increased building heat gain that results when vegetation is 
removed without consideration for other environmental effects. In a 
recent study, environmental measurements made in and around 1/ 
4 scale model houses located in Tucson, Arizona, were used to in- 
vestigate the effects of vegetation on residential building energy 
use in a desert environment (primarily for air conditioning). Land- 
scape treatments surrounding the models were characterized by 
(1) turf and no shade, (2) rock mulch with shade from shrubs (no 
turf), and (3) rock mulch with neither turf nor shade (referred to as 
TURF, SHADE, and ROCK treatments, respectively). Preliminary 
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analysis of the data showed that the ROCK treatment required be- 
tween 20 and 30% more energy for air conditioning than did 
SHADE or TURF treatments. This difference was explained by 
reduced insolation in the case of the SHADE treatment, and reduc- 
tions in air temperature and incident longwave radiation in the case 
of the TURF. This energy savings was found to be enough to pay 
for irrigation water costs for low and moderate water use plantings, 
but not enough to cover the increased water demand by turf. One 
of the surprising results of this study, given the large solar heat 
gains for the TURF compared to SHADE, was the similarity of en- 
ergy savings for the TURF and SHADE treatments. In this paper, 
following a review of the aforementioned study, a more detailed 
analysis will be presented in an effort to better explain the relative 
importance of solar load, longwave radiation exchange and air- 
temperature reduction on building heat gains. 


31275 (LBL-27872, pp. 31-44) Saving energy and reducing 
atmospheric pollution by controlling summer heat islands. Ak- 
bari, H.; Huang, J.; Martien, P.; Rainer, L.; Rosenfeld, A.; Taha, H. 
Lawrence Berkeley Lab., CA (United States). Nov 1989. (CONF- 
8902142-: Workshop on saving energy and reducing atmospheric 
pollution by controlling summer heat islands, Berkeley, CA (United 
States), 23-24 Feb 1989). In Controlling summer heat islands: Pro- 
ceedings. 351p. Order Number DE90008075. Source: NTIS, PC 
A16/MF A01. 

Summer afternoon heat islands increase costly air conditioning 
demand, leading to greater electrical energy use and increased at- 
mospheric pollution. In individual buildings, the use of strategic 
landscaping and selection of lighter building surface colors have 
been demonstrated to greatly reduce electrical energy use. Multi- 
plied on a city-wide scale, the same strategies can produce further 
energy savings by mitigating the urban heat island, or even chang- 
ing them into daytime summer oases. In addition to saving cooling 
energy use and reducing peak electric demand, heat island mitiga- 
tion, like other conservation strategies, will reduce atmospheric 
pollution from electric power plants. This paper summarizes the re- 
sults of computer simulations and field studies conducted at the 
Lawrence Berkeley Laboratory to quantify the potential of trees and 
light surfaces to reduce summer heat islands. The authors also 
compare the economics of heat island mitigation technologies with 
other fuel-saving technologies such as energy efficient refrigerators 
and cars as strategies for reducing the growth of atmospheric CO.. 
Their results indicate that the cost of conserved energy and 
avoided CO. through control of heat islands is less than 1 ¢/kWh 
and 2 ¢/kg of carbon, respectively. This is about half the cost of 
energy efficient appliances as defined by the National Appliance 
Energy Conservation Act (NAECA), and 1/10 of the cost of new 
generation capacity. The paper concludes with outlining an agenda 
for further research. 


31276 (LBL—27872, pp. 72-91) Global warming and space 
conditioning use in California: Eftects and mitigation. Baxter, 
L.W. (California Energy Commission, Sacramento (USA)); Herrera, 
R.; Miller, M.; Sharp, G. Lawrence Berkeley Lab., CA (United 
States). Nov 1989. (CONF-8902142-: Workshop on saving energy 
and reducing atmospheric pollution by controlling summer heat 
islands, Berkeley, CA (United States), 23-24 Feb 1989). In Control- 
ling summer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

Part of the discussion on global warming focuses on the effects 
of climate change on electric utilities. A major consequence antici- 
pated for electric utilities is a change in future space conditioning 
use. In this paper, the authors estimate changes in California's 
space conditioning by 2010 due to a temperature increase. The 
authors then examine the technical potential of urban tree planting 
and albedo modifications to mitigate the adverse consequences of 
global warming on cooling demand. Two temperature change sce- 
narios are adopted: a Low ‘Temperature Scenario (which 
represents a 0.6°C increase over historical average annual tem- 
peratures) and a High Temperature Scenario (which represents a 
1.9°C increase). Each temperature scenario is then used to 
produce an electricity demand projection using end-use energy de- 
mand models. The effects of global warming on space conditioning 
use are moderate on a percentage basis, but because California's 
electricity system is so large, moderate percentage increases result 
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in substantial changes in absolute demand. Net electricity use in- 
creases 758 GWh under the Low Temperature Scenario while peak 
demand increases by 221 MW to 967 MW. The High Temperature 
Scenario increases net electricity use by 4953 GWH and peak 
demand by 1648 MW to 1916 MW. Using savings estimates devel- 
oped at Lawrence Berkeley Laboratory, their results suggest that 
the potential savings from tree planting and albedo increases are 
large enough to offset the projected increase in statewide electricity 
use under the High Temperature Scenario. With the mitigation strat- 
egy, statewide electricity use increases only 350 GWh and peak 
demand is actually 1640 MW lower than the Base Case forecast. 


31277 (LBL—27872, pp. 92-119) Unit costs of carbon sav- 
ings from urban trees, rural trees, and electricity conservation: 
A utility cost perspective. Krause, F.; Koomey, J. Lawrence 
Berkeley Lab., CA (United States). Nov 1989. (CONF-8902142-: 
Workshop on saving energy and reducing atmospheric pollution by 
controlling summer heat islands, Berkeley, CA (United States), 23- 
24 Feb 1989). In Controlling summer heat islands: Proceedings. 
351p. Order Number DE90008075. Source: NTIS, PC A16/MF A01. 

This paper compares the cost of sequestered and conserved 
carbon from rural tree planting, urban tree planting, and efficiency 
improvements, from the perspective of an electric utility and its 
ratepayers. Of these three options, energy efficiency appears to be 
the most widely applicable and attractive carbon mitigation mea- 
sure from the utility’s perspective. The majority of the demand-side 
resources the authors consider would allow carbon savings at neg- 
ative net cost, while rural trees almost always have positive net 
cost to the utility. Urban trees can in many cases be comparable in 
cost to conservation, but are subject to a larger number of con- 
straints (particularly in siting). For example, conservation can work 
in almost every type of building, while urban trees are most likely 
to be successful for some fraction of residential and small commer- 
cial buildings. Rural tree planting, both in the US and abroad, is an 
important tool in combating global warming; however from the util- 
ity’s perspective, this option appears to be less cost-effective than 
conservation or urban trees under a wide variety of different as- 
sumptions. 


31278 (LBL—27872, pp. 122-123) Modeling the urban cli- 
mate. Lawrence Berkeley Lab., CA (United States). Nov 1989. 
(CONF-8902142-: Workshop on saving energy and reducing atmo- 
spheric pollution by controlling summer heat islands, Berkeley, CA 
(United States), 23-24 Feb 1989). In Controlling summer heat is- 
lands: Proceedings. 351p. Order Number DE90008075. Source: 
NTIS, PC A16/MF A01. 

Urban climate models are important tools for understanding ur- 
ban heat islands and predicting change in heat island intensity 
based on changes in meteorological conditions, urban surface 
characteristics, and other anthropogenic effects. This chapter 
presents two reviews of urban climate models, a description and 
output from a particular model and some discussion of evapotran- 
spiration and urban surface properties necessary for modeling the 
urban climate and its effect on energy use. 


31279 (LBL-27872, pp. 124-149) Nature, limitations, and 
applications of urban climate models. Bornstein, R.D. (San Jose 
State Univ., CA (USA)). Lawrence Berkeley Lab., CA (United 
States). Nov 1989. (CONF-8902142-: Workshop on saving energy 
and reducing atmospheric pollution by controlling summer heat 
islands, Berkeley, CA (United States), 23-24 Feb 1989). In Control- 
ling summer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

A review of the classes of urban climate models is presented for 
both the urban canopy layer and the urban boundary layer. The 
classes include statistical models, canyon energy models, wind 
tunnel models, advective integral models, and dynamic differential 
models. The basic workings of each type of model is reviewed with 
respect to assumptions, equations, boundary conditions, parame- 
terizations, numerics, grids, and initial conditions. Also discussed 
are outputs produced, evaluation techniques, and limitations asso- 
ciated with each type. Each class of model is evaluated with 
respect to features of urban climate that it can and cannot accu- 
rately reproduce. The role of such models in city planning is 
evaluated. Finally, possible future developments in urban climate 
modeling are explored. 





31280 (LBL-27872, pp. 150-173b) Approaches to using 
models of urban climate in building-energy simulation. Martien, 
P.; Akbari, H.; Rosenfeld, A.; Duchesne, J. Lawrence Berkeley 
Lab., CA (United States). Nov 1989. (CONF-8902142-: Workshop 
on saving energy and reducing atmospheric pollution by controlling 
summer heat islands, Berkeley, CA (United States), 23-24 Feb 
1989). In Controlling summer heat islands: Proceedings. 351p. 
Order Number DE90008075. Source: NTIS, PC A16/MF A01. 

Architects and building-energy scientists commonly use numeri- 
cal models to evaluate the energy performance of buildings. 
Recently, building-energy researchers have become interested not 
only in representing existing urban climates, but also in quantifying 
the effects of changes in urban-surface characteristics on urban cli- 
mate and consequently on energy consumption in buildings. In 
particular, a relevant question to energy-conservation efforts is how 
increasing urban vegetation and urban albedos can reduce the en- 
ergy used in buildings within cities. In this paper, the authors 
discuss the use of urban-climate models with the building-energy 
model DOE-2 to investigate the potential for reducing energy con- 
sumption in buildings by modifying urban-surface characteristics on 
the scale of an entire city. They review the capabilities of a number 
of representative urban-climate models to predict the climate vari- 
ables required by DOE-2. After evaluating the relative strengths 
and limitations of both canopy-layer models and boundary-layer 
models, they conclude that a boundary-layer model augmented 
with algorithms from a canopy-layer model is required for simulat- 
ing the effect of city-wide changes in climate and the consequent 
changes in building energy use; however, a number of important 
limitations exist to using climate models for this purpose. From the 
perspective of building-energy modelers, the most significant limita- 
tion of climate models arises from the difficulty of specifying 
surface parameters to represent various land types. The discussion 
of these issues is intended to coordinate the efforts of building- 
energy modelers and urban-climate modelers in reducing the 
energy consumption of urban buildings. 


31281 (LBL—27872, pp. 174) Evapotranspiration from urban 
systems. Oke, T.R. (Univ. of British Columbia, Vancouver 
(Canada)). Lawrence Berkeley Lab., CA (United States). Nov 1989. 
(CONF-8902142—: Workshop on saving energy and reducing atmo- 
spheric pollution by controlling summer heat islands, Berkeley, CA 
(United States), 23-24 Feb 1989). In Controlling summer heat is- 
lands: Proceedings. 351p. Order Number DE90008075. Source: 
NTIS, PC A16/MF AO1. 

The energy associated with the loss of water to the air from ur- 
ban surfaces, especially vegetation, is a powerful determinant of 
the thermal climate. Despite this, their knowledge of evapotranspi- 
ration is relatively thin. Available information is reviewed with 
emphasis on the summer daytime case. The review is organized 
according to scale, starting with the case of the isolated tree or 
lawn, foliowed by that of a park, the integrated effects of land-use 
zone and up to the whole city. Consideration is given to both the 
transfer of heat/mass and the thermal effects. The discussion is 
illustrated by reference to results from an extended series of obser- 
vations in a suburb of Vancouver, B.C. The essential elements of a 
new urban evaporation model are presented. It is based on the 
Combination Model approach and has been tested against mea- 
surements gathered over a five-month period. 


31282 (LBL—27872, pp. 175) Evapotranspiration from vege- 
tation. Paw U, K.T. (Univ. of California, Davis (USA)). Lawrence 
Berkeley Lab., CA (United States). Nov 1989. (CONF-8902142-: 
Workshop on saving energy and reducing atmospheric pollution by 
controlling summer heat islands, Berkeley, CA (United States), 23- 
24 Feb 1989). In Controlling summer heat islands: Proceedings. 
351p. Order Number DE90008075. Source: NTIS, PC A16/MF A01. 

Evapotranspiration from surfaces consists of evaporation from 
non-plant surfaces such as the soil or roads, etc., and transpiration 
from plants. Evapotranspiration (ET) cools vegetated surfaces 
when water is available; this cooling is so strong that sometimes 
the vegetated surfaces is over 10°C less than air temperature. It is 
clear then, that heat pollution mitigation techniques which employ 
well-water vegetated surfaces have some potential. The transport 
of water from surfaces can be modeled at various scales and in 
differing degrees of detail. The simplest models use the general 
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surface energy budget and are suitable for regional scale analysis 
of ET. With such models used to interpret remotely sensed data 
(from satellites and/or aircraft), it is visually striking how urban ar- 
eas have little or no ET. More complicated models, which although 
designed for field-size analysis can be generalized to larger scales, 
allow the inclucien of the plant physiological controls on ET in addi- 
tion to investigation. of the effects of carbon dioxide concentration 
increases on ET. These models can employ advanced parameteri- 
zation of the turbulent wind field (called higher-order closure) and 
are currently being modified to include advanced models for the 
plant physiological responses. It is possible that such models could 
be used for urban areas with suitable modification. 


31283 (LBL—27872, pp. 176-184) Use of mesoscale metero- 
rological modeling as an assessment of summer urban heat 
islands. Pielke, R.A. (Colorado State Univ., Fort Collins (USA)); 
Avissar, R. Lawrence Berkeley Lab., CA (United States). Nov 
1989. (CONF-8902142—: Workshop on saving energy and reducing 
atmospheric pollution by controlling summer heat islands, Berkeley, 
CA (United States), 23-24 Feb 1989). In Controlling summer heat 
islands: Proceedings. 351p. Order Number DE90008075. Source: 
NTIS, PC A16/MF A01. 

Modeling evaluations of the influence of vegetation on 
mesoscale climate have shown that evapotranspiration plays a ma- 
jor role in partitioning sensible and latent heat fluxes. For example, 
since urban areas in semi-arid and arid regions are often heavily ir- 
rigated because of lawns and residential vegetation, the summer 
urban climate will frequently be cooler and more humid than the 
surrounding natural areas. Examples of model results are pre- 
sented in this paper, which illustrates how this tool can be used to 
assess the influence of an urban area on typical summer climate. 


31284 (LBL—27872, pp. 185) Thermal and reflectance prop- 
erties of asphalts, aggregates, and their combinations. 
Monismith, C.L. (Univ. of California, Berkeley (USA)). Lawrence 
Berkeley Lab., CA (United States). Nov 1989. (CONF-8902142-: 
Workshop on saving energy and reducing atmospheric pollution by 
controlling summer heat islands, Berkeley, CA (United States), 23- 
24 Feb 1989). In Controlling summer heat islands: Proceedings. 
351p. Order Number DE90008075. Source: NTIS, PC A16/MF A01. 

This paper briefly summarizes information on the thermal proper- 
ties of asphalts, aggregates, and their combinations useful in 
estimating temperatures in systems composed of those materials 
that result from surface air-temperature variations. A brief review of 
methodology used to calculate these temperatures is presented in- 
cluding closed form and numerical procedures (utilizing computer 
solutions) to illustrate, for example, the change in pavement 
temperature with time and depth as a function of surface air tem- 
perature. The influence of other factors such as cloud cover, solar 
radiation, and wind velocity are also illustrated. In the field of high- 
way lighting, surface-reflectance measurements of paved surfaces 
have been made. The light-reflecting properties are also briefly 
summarized. 


31285 (LBL-27872, pp. 188-190) Measurements of heat 
islands and characteristics of the urban surface and urban cli- 
mate. Lawrence Berkeley Lab., CA (United States). Nov 1989. 
(CONF-8902142—: Workshop on saving energy and reducing atmo- 
spheric pollution by controlling summer heat islands, Berkeley, CA 
(United States), 23-24 Feb 1989). In Controlling summer heat is- 
lands: Proceedings. 351p. Order Number DE90008075. Source: 
NTIS, PC A16/MF A01. 

This chapter presents papers and abstracts describing measure- 
ments of urban heat islands and related measurements of urban 
structure and meteorology. In particular, two papers characterize 
the heat island itself, one examines the relationship between urban 
surface temperature and near-ground air temperature, one uses 
remotely sensed data to characterize the urban surface, one dis- 
cusses measurement of urban albedo, and two discuss methods of 
measuring wind characteristics in cities. 


31286 
surtace temperature. Schmugge, T. (Dept. of Agriculture, 
Beltsville, MD (USA)). Lawrence Berkeley Lab., CA (United States). 
Nov 1989. (CONF-8902142—: Workshop on saving energy and re- 
ducing atmospheric pollution by controlling summer heat islands, 


(LBL-27872, pp. 191-196) Satellite observation of 
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Berkeley, CA (United States). 23-24 Feb 1989). In Controlling sum- 
mer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

Measurements of the upwelling thermal radiation from the earth's 
surface provide an opportunity to estimate the temperature of the 
radiating surface. For terrestrial temperatures around 300 K the 
peak of this radiation is around 10 micrometers, which fortuitously 
talls in an atmospheric absorption window. The problems of elimi- 
nating the residual atmospheric effects and uncertainties in surface 
emissivity are discussed in this paper. Sources of satellite data in 
this wavelength area also described along with results from recent 
studies of urban heat islands using satellite data. 


31287 (LBL-27872, pp. 197-203) Air-surface temperature 
correlations. Imamura, |.R. (Univ. of Tsukuba, Ibaraki (Japan)). 
Lawrence Berkeley Lab., CA (United States). Nov 1989. (CONF- 
8902142—: Workshop on saving energy and reducing atmospheric 
pollution by controlling summer heat islands, Berkeley, CA (United 
States), 23-24 Feb 1989). In Controlling summer heat islands: Pro- 
ceedings. 351p. Order Number DE90008075. Source: NTIS, PC 
A16/MF A01. 

This paper presents preliminary results from a study on the rela- 
tionship between surface radiative temperature and 1.5-m air 
temperature at several urban and rural sites in mid-latitude and 
tropical locations during summer and winter periods. Each of 14 
diurnal periods analyzed showed the same pattern: a nighttime pe- 
riod in which both temperatures first cooled and then rose; and a 
daytime period in which surface temperatures rose and then fell 
while air temperatures remained approximately constant. The aver- 
age linear-correlation coefficient for the regressions of the nighttime 
data was 0.94 excluding one case with snow covered ground. 
These results support the finding of Imamura (1986), who has 
shown that in mid-latitudes urban heat islands based on surface 
temperatures are larger than the corresponding heat islands based 
on 1.5-m air temperature during both daytime and nighttime peri- 
ods during winter and summer seasons. Thus previous urban heat 
island studies based solely on near surface temperatures have un- 
derestimated the magnitude of surface-temperature-based heat 
islands. This work suggests that it might be possible to develop an 
empirical equation to predict surface temperatures from air temper- 
atures or vice versa. In order to develop such a relationship it 
would be necessary to incorporate the effects of meteorological 
conditions, terrain factors, time of year, and latitude. 


31288 (LBL—27872, pp. 204-216) The Shanghai urban heat 
island and its formative factors. Zhou, Shuzhen (East China 
Normal Univ., Shanghai (China)). Lawrence Berkeley Lab., CA 
(United States). Nov 1989. (CONF-8902142-: Workshop on saving 
energy and reducing atmospheric pollution by controlling summer 
heat islands, Berkeley, CA (United States), 23-24 Feb 1989). In 
Controlling summer heat islands: Proceedings. 351p. Order Num- 
ber DE90008075. Source: NTIS, PC A16/MF A01. 

The urban heat island of Shanghai is very pronounced. Based 
on multiple observations, the author describes the diurnal, sea- 
sonal, and long-term variations of the urban heat island intensity in 
Shanghai. The Shanghai heat island develops when the weather 
condition is steady with clear skies and low wind velocity. Because 
of the high degree of urbanization, the surface properties of the 
city are quite different from those of rural areas, characterized by 
low albedo, less evapotranspiration, more thermal admittance and 
warmer surface temperatures that release more energy to the at- 
mosphere than do rural surfaces. Due to its greater population 
density and energy consumption, the amount of anthropogenic 
heat generated by the city is much higher than the countryside. 
The Shanghai urban heat island is formed by the combined effects 
of the above regional synoptic conditions and anthropogenic fac- 
tors due to urbanization. 


31289 (LBL-27872, pp. 217) Measurement of summer resi- 
dential microclimates in Sacramento, California. Rainer, L.; 
Martien, P.; Taha, H. Lawrence Berkeley Lab., CA (United States). 
Nov 1989. (CONF-8902142—: Workshop on saving energy and re- 
ducing atmospheric pollution by controlling summer heat islands, 
Berkeley, CA (United States), 23-24 Feb 1989). In Controlling sum- 
mer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 
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Although the existence of urban heat islands has been known for 
many years, actual measured microclimate data to quantify this 
effect has been limited mostly to short time period (1 to 2 day) au- 
tomobile traverses recording hourly wet and dry bulb temperatures. 
There have been few simultaneous measurements of microcli- 
mates made at multiple sites over long time periods. This long 
term data is required to validate and improve the numerical models 
researchers at the Lawrence Berkeley Laboratory (LBL) are devel- 
oping to quantify the impact of heat islands on cooling-energy 
loads. To address this issue the authors have performed a two 
month study of the summer urban heat island in Sacramento Cali- 
fornia. Automatic weather stations which record dry and wet bulb 
temperature and wind speed and direction where installed in 15 
residential locations throughout the city. A total of 1,500 hours of 
half-hourly data were recorded for each site with less than 5% of 
the data missing or bad. In this study they have analyzed the 
microclimatic data for all the locations and the results are charac- 
terized according to location, density of tree cover, prevailing wind 
direction and speed, and cloud cover. In addition, the authors have 
parameterized it in terms of the factors previously mentioned. The 
relationship between the heat island intensity and building cooling- 
energy loads, and ways of mitigating heat islands suggested by the 
data are discussed here. 


31290 (LBL—27872, pp. 218-237) Remote sensing of urban 
terrain zones tor urban planning purposes. Ellefsen, R. (San 
Jose State Univ., CA (USA)). Lawrence Berkeley Lab., CA (United 
States). Nov 1989. (CONF-8902142—: Workshop on saving energy 
and reducing atmospheric pollution by controlling summer heat 
islands, Berkeley, CA (United States), 23-24 Feb 1989). In Controi- 
ling summer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

High altitude color infrared air photography has been used as 
the source to identify and map urban terrain zones in Sacramento, 
California. The classification system emphasizes morphological as- 
pects of the urban scene - building heights, density, and materials 
- rather than traditional land-use classes that are designed to 
record urban functions. The urban terrain system consists of such 
classes as (1) the high density, tall building core area (further sub- 
divided into the traditional Central Business district with its older 
buildings, and the more recent urban redevelopment area with its 
glass towers); (2) industrial/storage building zones, one with close- 
set structures (as along railroad tracks) and another with widely 
spaced structures, as seen in new industrial park areas at the 
city's edge; and (3) both close-set and lower density single-family 
houses in their general settings. Separate thematic maps have 
been prepared of each of the terrain zone types to aid analysis. 
Data could be organized into grid cells or polygons or aggregated 
into any form required by an urban planner or urban climatoiogist 
The emphasis on form, rather than function, derives from a need in 
planning to allow for physical aspects of the surface environment 
(especially those of an urban nature, such as building height and 
structure spacing) in order to assist a model in identifying air circu- 
lation and venturi effects in urban canyons. Density and pattem of 
these morphologically derived zones also serves to help answer 
questions about the formation of heat islands. Study of the interac- 
tion between zones are facilitated by such analysis. Also included 
in the classification process is notation on building material types. 
Account can thus be made of heat retention and loss. 


31291 (LBL-27872, pp. 238-255) Seasonal albedo of an ur- 
ban/rural landscape from satellite observations. Brest, C.L. 
(NASAVGISS, New York, NY (USA)). Lawrence Berkeley Lab., CA 
(United States). Nov 1989. (CONF-8902142-: Workshop on saving 
energy and reducing atmospheric pollution by controlling summer 
heat islands, Berkeley, CA (United States), 23-24 Feb 1989). In 
Controlling summer heat islands: Proceedings. 351p. Order Num- 
ber DE90008075. Source: NTIS, PC A16/MF A01. 

Cities exhibit different temperature, humidity, and wind character- 
istics than those of surrounding rural environs. The best known of 
these urban/rural climatic differences is the urban heat island. De- 
spite the well-documented existance of the urban heat island, there 
exists no definitive understanding of its causes. Therefore this 
comprehensive investigation was specifically designed to measure 
the spatial and seasonal dynamics of surface albedo in a 





metropolitan area. It investigates surface reflectance and albedo in 
a heterogenous urban/rural landscape to measure its magnitude, 
assess urban/rural differences and ascertain its seasonal variabil- 
ity. The city used was Hartford, Connecticut witn Landsat 
observations acquired from 1972 to 1979. It was determined that 
two characteristics of the surface are most important to determining 
albedo-the canopy structure and the presence of vegetation. Sea- 
sonal differences are also discussed. 


31292 (LBL-27872, pp. 256-272) Mean windspeed below 
building height in residential neighborhoods. Heisler, G.M. 
(Dept. of Agriculture, University Park, PA (USA)). Lawrence Berke- 
ley Lab., CA (United States). Nov 1989. (CONF-8902142-: 
Workshop on saving energy and reducing atmospheric pollution by 
controlling summer heat islands, Berkeley, CA (United States), 23- 
24 Feb 1989). In Controlling summer heat islands: Proceedings. 
351p. Order Number DE90008075. Source: NTIS, PC A16/MF A01. 

Many factors that influence summer heat islands, such as build- 
ing and vegetation density and general morphology, also influence 
mean windspeed. Therefore, in considering moderation of heat is- 
lands by practices such as manipulating urban vegetation, it is 
important to consider the implications for wind flow. Windspeed 
within residential neighborhoods influences a host of environmental 
factors important to the human species, including outdoor thermal 
and mechanical comfort of people, air pollution,and energy use for 
heating and cooling buildings. There is little available knowledge of 
the absolute or relative effects of trees and buildings on wind at or 
below building roof height. In this study, relationships between 
wind reductions and tree and building morphology were established 
by measuring mean windspeed in neighborhoods of single family 
houses. Windspeeds of the same height at a local airport served 
as the reference windspeed. Trees were found to significantly re- 
duce windspeeds. 


31293 (LBL-27872, pp. 273-284) Urban wind profile as a 
factor aftecting urban ventilation and vehicular air pollution 
concentration at street level. Givoni, B. (Univ. of California, Los 
Angeles (USA)). Lawrence Berkeley Lab., CA (United States). Nov 
1989. (CONF-8902142—: Workshop on saving energy and reducing 
atmospheric pollution by controlling summer heat islands, Berkeley, 
CA (United States), 23-24 Feb 1989). In Controlling summer heat 
islands: Proceedings. 351p. Order Number DE90008075. Source: 
NTIS, PC A16/MF A01. 

In a built-up area there are great variations in the wind speed 
around and between buildings. Extensive wind-tunnel research was 
carried out by Givoni (1968), Givoni and Paciuk (1972), and Paciuk 
(1975) on the effects of building height and spacing between build- 
ings on the wind speed between the buildings. The modeled 
heights of the buildings were scale to represent 12, 24 and 36 
meters; the height-to-width ratios varied from 1:3 to 3:1. An ar- 
rangement of buildings of uniform height served as a base case to 
which higher buildings were later added for studying the effect of 
highrise buildings interspaced among rows of lower buildings. The 
effect of building height and spacing on urban wind speed, as ob- 
tained from the measurements in the above wind tunnel studies, 
was expressed mathematically by regression analysis. The ventila- 
tion condition in the urban space as a whole, and ion particular 
along streets with high vehicular traffic, has a significant impact on 
the concentration of air pollutants at the street level. The higher the 
speed and turbulence of the wind at street level, the greater is the 
mixing of the highly polluted low level air with cleaner air flowing 
above the urban canopy. This study has demonstrated that by us- 
ing different urban-design configurations, especially the location of 
highrise buildings with respect to wind direction, it is possible to 
change the urban wind speed near street level by as much as a 
factor of 5. Higher mixing, turbulence, and air speed in regions with 
high vehicular traffic can thus significantly reduce the concentration 
of pollutants. 


31294 (LBL-27872, pp. 286-289) Policy design and imple- 
mentation of heat island mitigation measures. Lawrence 
Berkeley Lab., CA (United States). Nov 1989. (CONF-8902142-: 
Workshop on saving energy and reducing atmospheric pollution by 
controlling summer heat islands, Berkeley, CA (United States), 23- 
24 Feb 1989). In Controlling summer heat islands: Proceedings. 
351p. Order Number DE90008075. Source: NTIS, PC A16/MF A01. 
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This chapter deals with the extent to which large-scale heat 
islands can be reduced by changes in the characteristics of the ur- 
ban surface (e.g.,reflectivity and vegetation cover), and how this 
reduction would affect energy consumption and air quality. 


31295 (LBL—27872, pp. 290-305) The environmental func- 
tion of urban trees: Liquidambar Styraciflua L. in Seattle, WA. 
Clark, J.R. (Univ. of Washington, Seattle (USA)); Kjelgren, R.; 
Wang, D. Lawrence Berkeley Lab., CA (United States). Nov 1989. 
(CONF-8902142-—: Workshop on saving energy and reducing atmo- 
spheric pollution by controlling summer heat islands, Berkeley, CA 
(United States), 23-24 Feb 1989). In Controlling summer heat is- 
lands: Proceedings. 351p. Order Number DE90008075. Source: 
NTIS, PC A16/MF A01. 

Successful mitigation of the effects of urban heat islands re- 
quires dense plantings of vigorous trees. In Seattle, a combination 
of harsh environmental conditions and diffuse planting arrange- 
ments limits the contribution of trees to overall site energy balance. 
However, small assemblages of trees offer important environmental 
benefits. The value of trees as modifiers or urban heat islands is a 
function of their biomass, metabolic activity, and spatial distribution. 
Large numbers of vigorous trees provide the greatest degree of 
environmental function by, for example, increasing latent heat loss, 
acting as wind-breaks, and reducing solar gain. The ability of trees 
to successfully exploit these fragmented green spaces is related to 
the physical environment of the space, characteristics of the 
species, and management. To understand both the physical envi- 
ronment of small spaces and the responses of trees within them, 
the authors studied the development of 15-year-old Liquidambar 
styraciflua (sweet gum) in three contrasting environments: park, 
plaza and urban canyon. These sites were distinguished by two 
features: extent of pavement and amount of radiant energy. Trees 
growing in the urban canyon and park sites were similar in size 
and overall vigor, while plaza trees were much smaller. These pat- 
terns of development were attributable to the response of sweet 
gum to site-specific environmental variables. The greater evapora- 
tive demand at the plaza site induced the development of 
morphological and physiological features that served to reduce ra- 
diation loading, promote dissipation of sensible heat, and restrict 
water loss. Understanding limitations on tree growth and patterns 
of tree function and development in the urban landscape is a key 
to optimizing the use of trees to enhance the quality of urban life. 


31296 (LBL—27872, pp. 306-311) Tree values and value 
measurements. Moll, G.A. (American Forestry Association, Wash- 
ington, DC (USA)). Lawrence Berkeley Lab., CA (United States). 
Nov 1989. (CONF-8902142-—: Workshop on saving energy and re- 
ducing atmospheric pollution by controlling summer heat islands, 
Berkeley, CA (United States), 23-24 Feb 1989). In Controlling sum- 
mer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

There have been many techniques used to measure the dollar 
value of urban trees, each based on a different set of criteria. 
Sources of value measurement include: landscape values, aes- 
thetic values, energy conservation, public health, real estate, and a 
host of ecological values. This presentation describes some of the 
methods used to estimate tree values. A formula method was es- 
tablished by the Council of Tree and Landscape Appraisers many 
years ago to estimate landscape values. This formula is used to 
settle many court cases where damage has occurred. Aesthetic 
value is less predictable but often used in the market place. The 
American Forestry Association (AFA) and others have taken more 
interest in energy and ecological value measurements. Ecological 
values include clean water, air quality, wildlife, and temperature 
moderation. In 1982, the AFA used these elements to estimate the 
future value of a 50-year old tree at $57,000. The role of trees in 
biospheric cycles is a value consideration that is hard to measure, 
but also significant. Recent concerns about global warming and the 
need to moderate the temperatures of urban heat islands have 
highlighted the contribution trees make to the quality of life in their 
cities and have undoubtedly moved to increase the ecological val- 
ues of trees in the minds of urban residents. 


31297 (LBL-27872, pp. 312-324) Taking it to the streets: In- 


spiring public action. Lipkis, A. (TreePeople, Los Angeles, CA 
(USA)); Lipkis, K. Lawrence Berkeley Lab., CA (United States). 
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Nov 1989. (CONF-8902142-: Workshop on saving energy and re- 
ducing atmospheric pollution by controlling summer heat islands, 
Berkeley, CA (United States), 23-24 Feb 1989). In Controlling sum- 
mer heat islands: Proceedings. 351p. Order Number 
DE90008075. Source: NTIS, PC A16/MF A01. 

Hire a contractor to plant a city street, or to green the sidewalks 
of a suburban neighborhood, and you have a measurable goal. But 
how do you measure the success of a program that inspires ordi- 
nary individuals to pick up a shovel? And, moreover, how do you 
make such a program succeed? These questions are fundamental 
to the future of urban forestry in this country. No longer can we 
rely on our governments to fund the greening of every side- 
walk...not only because of the cost of planting but also because of 
the staggering cost of maintenance. Urban dwellers need to feel 
they can have an impact on their environment. and urban foresters 
need to find ways to safety involve non-professionals if urban 
forestry is going to survive - and thrive. Rather than being a threat, 
ordinary citizens can be a breath of fresh air for professionals, who 
should now jump at the chance to educate and to be better under- 
stood by the public. In Los Angeles, TreePeople has been a bridge 
between the professionals and the public. Using resources that are 
not hidden, but are often simply overlooked, TreePeople success- 
fully motivated the public to plant over one million trees in the three 
years leading to the 1984 Olympics. In the media capital of the 
work, TreePeople made tree-planting trendy. TreePeople is cur- 
rently researching the feasibility of an encore - to foster the 
planting of between 2 and 5 million trees in Los Angeles with the 
specific purpose of shading the city, cooling the urban heat island, 
and reducing Los Angeles’ contribution to the Greenhouse Effect. 
TreePeople is also a participant in California Releaf - a coalition of 
state groups which holds a goal of planting 20 million trees before 
the year 2,000. 


31298 (LBL—27872, pp. 325-332) Greenstreets or 
meanstreets: Challenges to planting urban trees. Acosta, A.E. 
(Office of Parks and Recreation, Oakland, CA (USA)). Lawrence 
Berkeley Lab., CA (United States). Nov 1989. (CONF-8902142-: 
Workshop on saving energy and reducing atmospheric pollution by 
controlling summer heat islands, Berkeley, CA (United States), 23- 
24 Feb 1989). In Controlling summer heat islands: Proceedings. 
351p. Order Number DE90008075. Source: NTIS, PC A16/MF A01. 

This paper outlines the major technical, sociological, and fiscal 
challenges to planting and maintenance of urban trees which have 
been encountered by the Office of Parks and Recreation of the City 
of Oakland, California. The paper stresses the importance of long- 
term planning for the establishment and survival of the urban forest 
and individual trees, as opposed to focusing merely on numerical 
goals of tree planting. The need for cooperation and integration of 
the community in planning the urban forest is emphasized. 


31299 (LBL-27872, pp. 333-343) Planting guidelines for 
heat island mitigation and energy conservation. Beatty, R.A. 
(Univ. of California, Berkeley (USA)). Lawrence Berkeley Lab., CA 
(United States). Nov 1989. (CONF-8902142—: Workshop on saving 
energy and reducing atmospheric pollution by controlling summer 
heat islands, Berkeley, CA (United States), 23-24 Feb 1989). In 
Controlling summer heat islands: Proceedings. 351p. Order Num- 
ber DE90008075. Source: NTIS, PC A16/MF A01. 

A critical need exists to translate scientific data on heat island 
mitigation and energy conservation into implementable procedures 
for city planners, architects and landscape architects. Planning 
Strategies for urban forestry and community development rarely 
consider the value of plants (vegetation) for heat island mitigation 
and energy conservation. The means of implementing such plant- 
ing strategies are through the development of municipal policies, 
ordinances and site design and planting guidelines and in the 
preparation and implementation of urban forestry plans. In addition 
to achieving the desired environmental changes, the visual (aes- 
thetic) effects and the long-term management of plantings and 
existing trees are important factors to consider at both the city-wide 
scale and in the site planning and design. The implementation of 
policies for such environmental amelioration can take several 
forms. One is through municipal ordinances or codes. Such legal 
forms of enforcement should be complemented by design 
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guidelines. On the larger municipal scale, the development and im- 
plementation of an urban forestry plan can serve to guide the 
planting of trees by both the municipality as well as other agencies 
who manage large areas of potential urban forest (water districts, 
flood control, highway department, schools and other institutions, 
etc.). Strategies for preserving the planting trees on streets, park- 
ing lots, certain roof tops and vacant land be developed in such a 
plan. Plant selection criteria and lists of suitable species for various 
types of planting situations should be incorporated into the plan 
along with general maintenance criteria to achieve the desired en- 
vironmental changes. 


31300 (NEI-DK-573) Non destructive methods of control of 
skum build-up in the joints of preinsulated district heating 
pipes. Energiministeriets Energiforskningsprogram. Fjernvarme og 
produktion af el og varme. Amby, L.; Friis Nielsen, J.; Bech 
Jensen, J. Jysk Teknologisk, Aarhus (Denmark). Plastteknik. Sep 
1989 105p. (In Danish). Contract EM-1413/87-1. Order Number 
DE91527034. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The aim was to examine thermographical methods for the inves- 
tigation of work pieces and materials especially those suited for the 
measuring of the quality of cell plastics using heat waves, pulsated 
video thermography and fluid crystal thermography. Tests on simple 
lamination constructions and district heating pipes were performed. 
A method based on a polymeter was also evaluated. (AB). 


31301 (NEI-DK-596) Draft projecting of smaller cogenera- 
tion plants driven by gas motors: Noerager district heating 
plant 285 kW,, cogeneration plant unit. Brandbjerg Hoejskole 
22 kW,; cogeneration plant unit. Nordvestjysk Folkecenter for 
Vedvarende Energi, Hurup (Denmark). Dec 1989 68p. (In Danish). 
Contract TR-87.646. Order Number DE91527064. Source: OSTI; 
NTIS (US Sales Only). 

In Denmark, the possibility exists for private initiatives to establish 
smaller 450 MW decentral cogeneration plants. It is expected that 
most of these will be driven by gas motors. The aim was to imple- 
ment experience, gained in developing countries, in Denmark and 
to further develope the relevant technology. Descriptions of draft 
plans for the possible establishment of such cogeneration plants in 
two local rural areas are presented in considerable detail. (AB). 


31302 (NEI-DK-607) From electric heating to district heat- 
ing: Heavy consumers and households using the town hall 
and 8 villas in Allingaabro as examples. Plan og Projekt A/S, 
Aabyhoej (Denmark). Apr 1991 53p. (in Danish). Contract ENS- 
15121-9005. Order Number DE91525336. Source: OSTi; NTIS 
(US Sales Only). 

An evaluation of the advantages of converting from the use of 
electric heating to district heating based on an investigation in the 
Danish town of Allingaabro. It was concluded that such a conver- 
sion would be economically advantageous. (AB). 


31303 (NEI-DK-608) From electric heating to district heat- 
ing: Heavy consumers and households. Supplement. Plan og 
Projekt A/S, Aabyhoej (Denmark). Apr 1991 21p. (In Danish). Con- 
tract ENS-51121-9005. Order Number DE91525338. Source: 
OSTI; NTIS (US Sales Only). 

The supplement comprizes house plans illustrating instalations 
with either radiators or heating panels, and tabes to demonstrate 
the extent and nature of financial investment in both cases. (AB). 


31304 (NEI-DK-624) Cogeneration plants in Denmark: En- 
ergy market conditions. Prices. Costs. Konkurrenceraadet, 
Copenhagen (Denmark). 1991 166p. (In Danish). Order Number 
DE91525379. Source: OSTI; NTIS (US Sales Only). 

Prepared for Elprisudvaiget. 

The review presents a price and cost estimation of Danish de- 
central dual-purpose power plants with special reference to the 
consequencies of political agreements and political clamp-down. 
Furthermore, the power plants’ influence on the prices of heat and 
electricity are dealt with. The review is based on a trial period 
based on data from 1989 (26 plants are currently in operation and 
40 plants are planned for the future). (CLS). 





31305 (NEI-FiI-142) Development of objectives for the 
business operations and real estate management of the mu- 
nicipalities. Kalliomaeki, M. (Suomen Kunnallisliitto, Helsinki 
(Finland)). Kauppa-ja Teollisuusministerio, Helsinki (Finland). Ener- 
giaosasto. 1987. 279p. (In Finnish). Order Number DE91527109. 
Source: OSTI; NTIS (US Sales Only). 

In 1986 a research project was started dealing with the develop- 
ment of district heating, water supply and sewerage operations and 
real estate management of the municipalities. It was carried out as 
a test operation project in three municipalities: Asikkala, Hollola 
and Laukaa. It aimed at bringing about resources for a continuous 
development of the operations. The project ended formally by plan- 
ning objectives for the year 1988. The development work in the 
test municipalities goes on. An all-inclusive method of development 
was applied in the project with the objective to combine theory and 
practice. The purpose was to find practical means of improving the 
profitability of the municipalities’ district heating operations and real 
estate management under the prevailing conditions. The form of 
organisation or the accounting systems were not as such objects 
for the research but it was found that these do affect the profitabil- 
ity of operations, i.a. through the clarity of motivation and clarity of 
questions to do with responsibility and authority. According to the 
research, the applied contents- and profit-oriented control of opera- 
tions improves the preconditions profitable municipal district 
heating operations and real estate management. However, the 
present means of control (planning, accounting and follow-up 
systems) used in the municipal administrations support an input- 
oriented type of leadership. For this reason, those rules which 
control i.a. the staff administration, planning practices, profit follow- 
up practices, accounting systems and the utilisation and functions 
of data technology should be developed to support a profit-oriented 
type of control. 


31306 (PNL-SA-18990) Evaluation of vitritying municipal 
incinerator ash. Chapman, C.C. Pacific Northwest Lab., Richiand, 
WA (United States). Apr 1991. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-910430—20: 93. annual meeting and exposition of the 
American Ceramic Society (ACerS), Cincinnati, OH (United States), 
28 Apr - 2 may 1991). Order Number DE91017531. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The management of municipal solid waste (MSW) is becoming a 
national problem. Landfills are being closed and new landfills are 
not projected to meet future needs. Incineration provides significant 
volume reduction of MSW, but the resulting ash can concentrate 
undesirable organics and heavy metals. Vitrification of ash is a very 
attractive means for treating this ash stream. It provides further vol- 
ume reduction, destroys any organic residues, and immobilizes 
heavy metals. In addition, the vitrified ash can become a useful 
construction material. Thus, vitrification can transform a waste 
material into a useful product and without requiring and landfill ca- 
pacity. The feasibility of vitrifying MSW incinerator ash produced by 
an existing incineration facility in Whatcom County, Washington, 
was evaluated technically and economically. Vitrification of the in- 
cinerator ash provides an 80 volume percent reduction, forms a 
homogeneous glass, and is estimated to be economically favored 
over transportation and disposal of ash for the Whatcom County 
site by over $25 dollars per ton of ash. The vitrification cost per ton 
of ash is about $53. When assigned to the original ton of MSW, 
the vitrification cost is about $20 dollars per ton of MSW. Thus, vit- 
tification of MSW incinerator ash provides an economic treatment 
method while providing an environmentally sound solution to an- 
other potentially troublesome waste stream. 4 refs., 4 figs., 5 tabs. 


31307 (STEV-FJV-91-04) Thermal insulation of district 
heating pipes with materials free from CFC. Vacuumsuperinsu- 
lation and CO2 foamed polyurethane: Final report. Zinko, H. 
(Studsvik Energy, Nykoeping (SE)); Oddving, B. Statens Ener- 
giverk, Stockholm (Sweden). 13 Jun 1990. 58p. (In Swedish). 
Project STEV-656-060. (STUDSVIK-ED-90-30). Order Number 
DE91527204. Source: OSTI; NTIS (US Sales Only). 

This report describes the evaluation of insulation materials/ 
methods which might be suitable for replacing polyurethane foamed 
with CFC-gases such as Freon 11. A literature and market review 
indicated two new interesting methods: * Vaccum Super Insulation 
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(VSI) based on evacuated powder: and * Polyurethane foamed by 
carbon-dioxide. The first alternative represents a new district heat- 
ing pipe technology combining high insulation standard with a 
novel pipe concept. Essentially it consists of an outer, pressure 
sustaining steel pipe and a thin, powder supported inner media 
pipe in stainless steel. The space between both pipes is separated 
by evacuated powder made up by crystalline microfossils (‘Kiesel- 
guhr’). At today’s state of the art, this technology should be of 
interest for larger transit pipes, i.e. at diameters >500 mm and 
over long distances without branches. The other method involves a 
new chemical composition of the polyurethane foam which is blown 
by carbondioxide. However, this foam exhibits a thermal conductiv- 
ity about 20 per cent higher than CFC-blown polyurethane. Other 
physical parameters, besides the thermal conductivity, have been 
measured on a product from Bayer, most of them fulfilling the re- 
quirements for jacketed pipes in Sweden. Some material properties, 
i.e. axial shear strength and compressive strength exhibited a large 
spread of values, especially after artificial aging, and did not meet 
the requirements of the European Standard (En 253). However, 
the investigations have been made with a relatively small number 
of samples. Further detailed investigations of new and aged mate- 
rial are necessary before final decisions about the usability of the 
new foam for district heating applications can be made. (au). 


33 ADVANCED PROPULSION SYSTEMS 


31308 (UCRL-JC—106807-Rev.1) Space propulsion by fu- 
sion in a magnetic dipole: Revision 1. Teller, E. (Lawrence 
Livermore National Lab., CA (United States)); Glass, A.J.; Fowler, 
T.K.; Hasegawa, A.; Santarius, J.F. Lawrence Livermore National 
Lab., CA (United States). 15 Jul 1991. 54p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9105177-1: 1. international A.D. Sakharov conference on 
physics, Moscow (USSR), 27-31 May 1991). Order Number 
DE91018462. Source: OSTI; NTIS; INIS; GPO Dep. 

The unique advantages of fusion rocket propulsion systems for 
distant missions are explored using the magnetic dipole configura- 
tions as an example. The dipole is found to have features well 
suited to space applications. Parameters are presented for a sys- 
tem producing a specific power of kW/kg, capable of interplanetary 
flights to Mars in 90 days and to Jupiter in a year, and of extra- 
solar-system flights to 1000 astronomical units (the Tau mission) in 
20 years. This is about 10 times better specific power performance 
than nuclear electric fission systems. Possibilities to further in- 
crease the specific power toward 10 kW/kg are discussed, as is an 
approach to implementing the concept through proof-testing on the 
moon. 20 refs., 14 figs., 2 tabs. 


3301 Internal Combustion Engines 
Refer also to citation(s) 31222, 33521 


31309 (ANL/CP-72749) Development of nondestructive 
characterization technologies for process control of ceramics. 
Ellingson, W.A. (Argonne National Lab., IL (United States)); Gopal- 
sami, N.; Dieckman, S.L.; Luethi, T. Argonne National Lab., IL 
(United States). Jul 1991. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910572-2: 5. international symposium on nondestructive 
characterization of materials, Karuizawa (Japan), 27-30 May 1991). 
Order Number DE91018540. Source: OSTI; NTIS; GPO Dep. 
Ceramic matrix composites using either continuous ceramic 
fibers or ceramic whiskers have been shown to have significantly 
higher fracture toughness than monolithic ceramics. High fracture 
toughness is necessary for ceramic applications in many advanced 
heat engines. Nondestructive characterization methods to measure 
different properties therefore are important for both types of materi- 
als. Mass production methods such as slip casting and injection 
molding, for composites or monolithics, require high reliability; thus, 
the development of nondestructive characterization methods for 
process control can have a high payoff. A method of producing 
continuous-fiber composites is by chemical vapor infiltration (CVI). 
In this technology, production and process development requires 
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knowledge of the as-infiltrated density distribution and the orienta- 
tion of the fibers after infiltration. We have demonstrated on 
injection-molded SigN, with 10—15 wt.% binder that by appropriate 
use of high-gradient-field nuclear magnetic resonance (NMR) imag- 
ing and microfocus 3-D X-ray computed tomography (CT), the 
distribution of polymeric binders can be mapped to with +0.5 wt.%. 
In the case of SiC/SiC CVI continuous-fiber composites made with 
0,+, —30 degree cloth layups, we have shown that density varia- 
tions attributed to process conditions can be detected and that fiber 
orientations can be determined to better than +2 degrees by 3-D X- 
ray microfocus CT data, together with advanced image processing. 
All data were acquired on NMR and X-ray CT machines designed 
and built at Argonne National Laboratory. 15 refs., 7 figs., 5 tabs. 


31310 (ANL/CP-73571) Update on the prospects for ce- 
ramic engine components. Larsen, R.P.; Vyas, A.D. Argonne 
National Lab., IL (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910909-9: 1. international conference on heat-resistant 
materials. Lake Geneva. WI (United States), 22-26 Sep 1991). Or- 
der Number DE91018574. Source: OST!; NTIS; GPO Dep. 

Ceramic components have the potential to improve the perfor- 
mance of automative heat engines. Earlier work by the authors 
involved predicting the timing and size of the ceramic engine 
component market using a worldwide Delphi survey. Relevant in- 
formation from that earlier work is presented, and developments 
since then are summarized. 6 refs., 1 tab. 


31311 (ANL/CP-73728) Effects of oxygen enrichment and 
fuel emulsification on diesel engine performance and emis- 
sions. Sekar, R.R. (Argonne National Lab., IL (United States)); 
Marr, W.W.; Cole, R.L.; Marciniak, T.J.; Schaus, J.E. Argonne Na- 
tional Lab., IL (United States). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910927-1: American Society of Mechanical Engineers 


(ASME) international combustion engine technical conference, 


Muskegon, MI (United States), 30 Sep - 2 oct 1991). Order Num- 
ber DE91016520. Source: OSTI; NTIS; GPO Dep. 

Tests on a single-cylinder, direct-injection diesel engine coupled 
to an oxygen-enriching membrane system were pertormed. In the 
effects of injection timing were investigated. An oxygen-enriching 
membrane was used to supply combustion air. Use of bottled oxy- 
gen in any real diesel engine application would be a safety hazard, 
so bottled oxygen is unlikely to be used in commercial engine ap- 
plications. For this reason, it is important to demonstrate an engine 
system with an on-line oxygen-enriching device. Tests were con- 
ducted with #2 and #4 diesel fuels. The data indicated that NO, 
emissions increase when the oxygen level is increased from 21 to 
27%, but retarding the injection timing by 11 degrees crank angle 
significantly reduced the NO, emissions. The effect on NO, reduc- 
tion of retarding the injection timing is greater at higher oxygen 
levels. The water emulsification of the fuels also reduced NO, 
emissions significantly. It was shown that oxygen-enriched com- 
bustion air reduced particulate emissions, smoke, and ignition 
delay. The effect on ignition delay resulted in a favorable NO, vs. 
fuel consumption trade-off when the injection timing changed. The 
collective data lead to the conclusion that an optimum set of the 
major operating variables, including (1) oxygen level in the com- 
bustion air, (2) water level in the fuel, and (8) injection timing, 
could lead to a diesel engine system that has (A) significantly 
lower particulates, smoke, and NO, emissions, without loss of effi- 
ciency; (B) the ability to use lower-cost heavy liquid fuels; and (C) 
the potential for increasing the power output by as much as 50% 
with only an increase of 15% in peak cylinder pressure. 


31312 (CONF-900981-—, pp. 367-375) Diesel utilization of 
low-rank coals. Swanson, M.L. (Univ. of North Dakota, Grand 
Forks (USA)); Mann, M.D.; Collings, M.E. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); USDOE Morgantown 
Energy Technology Center, WV (United States). [1990]. DOE Con- 
tract FC21-86MC10637. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
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research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE31006344. Source: OST]; NTIS. 

The overall objective of this program is to develop a scientific 
and engineering data base on the use of low-rank coals (LRC) in 
diesel engine applications. Research will be directed toward under- 
standing characteristics of LRC fuels produced from advanced 
beneficiation processes which affect its use in diesel engine appli- 
cations. Combustion studies will be performed to provide functional 
relationships between fuel properties and subsequent products of 
combustion, including release and deposition of alkali metals and 
other ash constituents. The formation of nitrogen and sulfur oxides 
and other potentially detrimental species will be investigated, and 
methods to reduce their emission levels will be studied. The impact 
of LRC fuels on diesel engine components will also be studied, 
especially fuel injection systems and engine internals. Special em- 
phasis will be placed on characterizing the LRC fuel atomization 
and its effect on combustion behavior. The properties of four coal/ 
water fuels to be used in the Caterpillar diesel engine are shown in 
a table. Atomization test results are discussed. 


31313 (CONF-900981-, pp. 377-386) Innovative coal-fueled 
diesel engine injector. Badgley, P. (Adiabatics, Inc., Columbus, 
IN (USA)); Doup, D.; Kamo, R. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States); USDOE Morgantown Energy 
Technology Center, WV (United States). [1990]. DOE Contract 
AC21-88MC25132. From 1990 Advanced Research and Technol- 
ogy Development (AR&TD) direct utilization, and instrumentation 
and diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The objective of this research program is to dvelop an electronic 
coal-water slurry (CWS) injection system in conjunction with the 
thermal ignition combustion system (TICS) concept to achieve au- 
toignition of CWS. The goal is to combust CWS at all engine load 
and speed conditions without any diesel pilot injection or use of 
heated intake air while maintaining high combustion and thermal 
efficiencies with low emissions. By utilizing TICS ignition, peak in- 
jection pressures are maintained at lower levels which reduce 
nozzle spray hole erosion and improve injector life. The paper de- 
scribes the operation of the CWS injection, bench test results, 
engine test results, effect of engine load and speed, and effect of 
CWS injection pressure. 


31314 (CONF-900981-, pp. 357-366) Wear mechanism and 
wear prevention in coal-fueled diesel engines. Schwalb, J.A. 
(Southwest Research Inst., San Antonio, TX (USA)); Ryan, T.W. 
lll; Wakenell, J.F. USDOE Pittsburgh Energy Technology Center, 
PA (United States); USDOE Morgantown Energy Technology Cen- 
ter, WV (United States). [1990]. From 1990 Advanced Research 
and Technology Development (AR&TD) direct utilization, and 
instrumentation and diagnostics contractors review meeting; Pitts- 
burgh, PA (United States); 16-18 Sep 1990. In Proceedings of the 
advanced research and technology development direct utilization, 
instrumentation and diagnostics contractors’ review meeting. 547p. 
Order Number DE91006344. Source: OSTI; NTIS. 

The overall objective is to develop the coai-fueled engine and lu- 
brication system that has the highest probability for commercial 
acceptance. Specific objectives are: to define the prevailing wear 
mechanism causing ring/cylinder liner wear in a coal-fired diesel 
engine, to define quantitative effects of coal-related contaminants 
in the lube oil, to determine the potential of traditional lubrication 
design approaches to solve or mitigate the effects of coal related 
contaminants, to evaluate novel design approaches aimed at pre- 
venting oil contamination, and to present the engine/lubricant 
system design with the most potential for commercial success. Two 
wear mechanisms were observed in this study: soft abrasive pol- 
ishing wear was caused by carbon particles and hard abrasive 
three-body wear was caused by harder ash particles. Wear in all of 
these cases was accelerated by breakdown of the hydrodynamic 
film. The independent means of testing wear used in this program 
created similar wear trends, and are apparently operating in the 





same wear modes. The Task 3 surface finish studies are prelimi- 
nary at this time, but they suggest that minimizing cross-hatch 
angle may be advantageous. Wear was not highly sensitive to sur- 
face roughness, but did slightly increase for the roughest finishes 
used in this study. 


31315 (DOE/NASA-—0335-3) Advances turbine technology 
applications project (ATTAP): 1990 annual report. Allied-Signal 
Aerospace Co., Phoenix, AZ (United States). Garrett Auxiliary 
Power Div. Mar 1991. 170p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al01-85CE50111. (NASA/CR- 
187146;GARRETT-31-8071(03)). Order Number DE91018184. 
Source: OSTI; NTIS; GPO Dep. 

Project effort conducted under this contract is part of the DOE 
Gas Turbine Highway Vehicle System program. This program is 
directed to provide the US automotive industry the high-risk, long- 
range technology necessary to produce gas turbine engines for 
automobiles with reduced fuel consumption, reduced environmental 
impact, and a decreased reliance on scarce materials and re- 
sources. The program is oriented toward developing the high-risk 
technology of ceramic structural component design and fabrication, 
such that industry can carry this technology forward to production 
in the 1990s. The ATTAP test bed engine, carried over from the 
previous AGT101 project, is being used for verification testing of 
the durability of next-generation ceramic components, and their 
suitability for service at Reference Powertrain Design conditions. 
This document reports the technical effort conducted by GAPD and 
the ATTAP subcontractors during the third year of the project. Top- 
ics covered include ceramic processing definition and refinement, 
design improvements to the ATTAP test bed engine and test rigs 
and the methodology development of ceramic impact and fracture 
mechanisms. Appendices include reports by ATTAP subcontractors 
in the development of silicon nitride and silicon carbide families of 
materials and processes. 94 figs., 40 tabs. 


31316 (NEI-DK-584) Gas engines for power/heat produc- 
tion: Technologies for reducing emissions. Stenersen, D. 
(Marintek/Sintef (NO)). Nordisk Gasteknisk Center, Hoersholm 
(Denmark). Feb 1991 81p. (in Norwegian). Order Number 
DE91527046. Source: OSTI; NTIS (US Sales Only). 

Various technologies for reducing emission from gas engines 
have been evaluated in relation to the current technological status 
and the economical situation, in order to determine which technol- 
ogy is the most promising and which tendencies can be expected 
to develope in the future. (CLS) 23 refs. 


31317 (NEI-DK-622) Engines and combined heat and 
power units for natural gas operation. Danielsson, E. (AaF- 
ENERGIKONSULT Syd AB (SE)). Nordisk Gasteknisk Center, 
Hoershoim (Denmark). Jun 1991 62p. (in Swedish). Order Number 
DE91525377. Source: OST!; NTIS (US Sales Only). 

Natural gas driven engines are readily available on the Nordic 
market. Gas driven engines for stationary operation are almost 
without exception connected to a generator which is why gas en- 
gines are invariably sold as units. Cost developments have meant 
that electrical power cannot be produced at a profit unless the ex- 
cess heat generated by the engine can be exploited. The motor 
manufacturers have adapted to this situation and therefore ail of 
them offer complete combined power and heating units, in many 
cases having well documented characteristic data. It is already 
almost taken for granted that one selects a unit having a turbo su- 
percharged engine. Thanks to the high average pressure thus 
achieved and better combustion than otherwise obtained, motor 
efficiency has increased so that the electrical efficiency for Otto en- 
gine operation is close to 40% and it is between 40 and 50% for 
diese! engines. The highest efficency rates apply for two-stoke 
diesel engines. Recent development has been dramatic and greatly 
dependent on the demands concerning exhaust gases. This is 
made possible first and foremost by the lean-burn technique and 
catalyzer cleaning. Experience from practical operation is still lack- 
ing. The development of natural gas driven engines and combined 
power and heating units will be characterized by competition and 
environmental requirements. The electrical efficiency rate which 
otherwise is essential is of less importance in combined power and 
heating applications. The development is heading towards cheap, 
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light, relatively high speed units with four-stroke Otto engines man- 
ufactured in large series and with a moderate number of cylinders. 
(CLS). 


3302 External Combustion Engines 


31318 Displacement-type rotary system steam-turbine en- 
gine. Kurherr, W.H. 24 May 1991. Filed date 24 Nov 1989. 
Canada Patent patent application 2003789. 29p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Piace du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

A steam engine is disclosed which mainly functions as a 
displacement-type engine that also partially uses the kinetic energy 
generated by the steam molecules impinging upon the rotor 
blades, thus functioning similarly to a radial flow turbine. The tur- 
bine consists preferably of 3 blade rotor chambers, 6 groove rotor 
chambers and one gear chamber all situated parallel to each other 
on their respective shafts. On the circumferential surface of the 
blades rotors and the groove rotors, small gear-type teeth are ar- 
ranged such that a contactless meshing can be accomplished as 
the rotors rotate about their respective axis. Inlet and outlet ports 
are provided in the housings of the chambers. Parallel between the 
rotor blades and the blade grooves are mounted small gear-type 
teeth which mesh without contact but very tightly with the comple- 
mentary teeth of the opposing rotor, thus establishing a dynamic 
frictionless labirynth seal between the meshing rotors and attaining 
a high volumetric efficiency. This efficiency is further enhanced by 
utilizing two sets of second stage chambers situated on each side 
of the set of the first-stage chamber as partial expansive working 
medium volume chambers. The cylindrical interior chamber wall is 
constructed such that only about half the exterior circumferential 
blades rotor is exposed to the high-temperature working medium, 
in order to improve cooling and decrease erosion and corrosion. A 
hollow construction of the rotor and blades allows internal cooling, 
further reducing erosion and corrosion. Pressure force compensa- 
tion rotors are also provided to perform automatic pressure force 
compensation for all pressure states. The resulting engine has very 
high efficiency and can run with wet, undegassed, or impure 
steam. 4 figs. 


3303 Electric-Powered Systems 
Refer also to citation(s) 31166, 32015 


31319 (STU-90-1069) Test of Nickel-Hydrogen batteries for 
operating an electric motor cycle at Vielle Montagne. Se- 
laanger, P. (Catella Generics AB, Kista (SE)). Swedish National 
Board for Technical Development, Stockholm (Sweden). 30 Jan 
1991. 22p. (In Swedish). Order Number DE91527144. Source: 
OSTI; NTIS (US Sales Only). 

Use of Ni/H batteries for light electric vehicles has been simu- 
lated for to cases; an electric motor cycle for use in a mine, and a 
small car for city use. The study shows that Ni/H batteries are inte- 
rior to Ni/Cd batteries for these applications, but that this system 
could be interesting for hybride-vehicle use. (L.E.). 


3304 Hybrid Systems 


31320 (ANL/ESD/TM-18) Component cost analysis for 
compressed natural gas vehicles. Rajan, J.B.; Sekar, R.R. Ar- 
gonne National Lab., IL (United States). Energy Systems Div. Jun 
1991. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE91017230. Source: OSTI; NTIS; GPO Dep. 

Used of compressed natural gas (CNG) fuel in engine applica- 
tions dominated by gasoline and diesel fuels has well-known 
advantages. It is a clean-burning, low-cost fuel available from do- 
mestic sources. In addition, a pipeline-distribution infrastructure 
already exists in the United States. Although the cost of converting 
a small number of gasoline- or diesel-powered vehicles for CNG 
use is generally known, no estimates have been published for the 
cost of producing a large number of these vehicles. Only the costs 
of converting or producing gasoline vehicles able to operate on 
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dual fuels — gasoline and CNG - were considered in this study. 
Cost estimates of the various components needed to convert light- 
duty gasoline vehicles to dual-tuel vehicles were obtained and 
consolidated under the following three categories: CNG cylinders, 
intertace kits, and installation labor. An economies-of-scale model 
was used to fit the data gathered from the various sources, and to- 
tal cost premium curves were generated for the production of CNG 
vehicles. The results indicate that, at production levels of 50,000 to 
100,000 units, a cost premium of $600 to $800 per vehicle would 
be incurred. 21 refs., 9 figs., 4 tabs. 


3306 Vehicle Design Factors 


31321 Drag reducer for rear end of vehicle. Labbe, F.P. 28 
May 1991. Filed date 28 Nov 1989. Canada Patent patent applica- 
tion 2004059. 20p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A drag reducer adapted to be mounted on the rear face of a 
land vehicle, especially a truck or truck trailer, is characterized by a 
large piece of flexible material adapted to be tightly fixed around 
the periphery of the rear surface adjacent the lateral faces of the 
truck. The piece of material has an area larger than the rear face 
of the truck so as to display a convex surface when fully extended. 
The drag reducer has one and preferably two openings located ad- 
jacent the periphery of the rear face of the truck. A tubular member 
extends from each of the openings in a direction towards the front 
end of the truck so that upon forward movement of the truck, air is 
automatically introduced into the tubular members and projected 
between the rear face of the truck, automatically forming a plano- 
convex air bag which reduces the drag behind the truck. It has 
been found that a truck having a rear panel of ca 77 ft® has a drag 
of ca 1,248 Ib at 55 mph and a facing wind of ca 15 mph for a 
conventional flat surface, and less than 574 Ib for a convex surface 
corresponding to the drag reducer of the invention. This represents 
a 54% reduction in drag. 9 figs. 


3307 Emission Control 
Refer also to citation(s) 31316 


31322 Particle entrapping filamentry structures. Steele, W.A.; 
Leider, H.R.; Mohr, P.B. To Dept. of Energy. 29 Sep 1988. USA 
Patent patent application 7-250,592. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE91017347. Source: OSTI; NTIS; GPO Dep. 

Minute particulates are removed from a fluid flow by directing the 
fluid towards a particle entrapping element having a hair-like cover- 
ing a flexible filaments. The filaments have fixed root ends and 
movable free ends that extend away from the roots and are 
shiftable in response to flow pressure and particle impacts. Parti- 
cles lodge within the mass of filaments while the fluid component 
of the flow passes through particle entrapping element if the sub- 
Strate is porous or is deflected away if the substrate is impervious. 
The structure does not necessarily cause a sizable pressure drop 
in the flow and can entrap large quantities of particulates. The in- 
vention has a variety of specific applications such as, for example, 
removal of smoke from the exhaust gases of vehicle engines or 
stationary fuel consuming installations. 11 figs. 


31323 Exhaust treating apparatus. Brown, W.R. 1 Jun 1991. 
Filed date 1 Dec 1989. Canada Patent patent application 2004412. 
13p. Source: Micromedia Ltd., Technical Information Centre, 165 
Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada 
J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A device is provided for the treatment of exhaust gases from au- 
tomobile engines, stationary industrial engines, or the like. The 
gases being treated are conducted through a chamber in which a 
spark plug intermittently ignites the moisture-laden exhaust mixture 
by means of arcs produced by peak voltage output of an ignition 
transformer device. According to the invention, the primary and 
secondary windings of the ignition transformer device are directly 
interconnected in series between negative ground and the dc 
source of voltage upon closing the ignition switch. The interconnec- 
tion of the primary and secondary windings is established at a 
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juncture constituting an output terminal of the transformer device to 
which one electrode of the spark plug is connected, the other 
electrode being exposed to the exhaust mixture in the electrically- 
grounded treating chamber. Moisture-laden gas of varying electrical 
conductivity accordingly completes a circuit through the windings in 
parallel with the constant loading path established to negative 
ground in order to produce a fluctuating voltage having a voltage 
peak which causes arcing across the spark plug gap. The arcing 
ignites the exhaust mixture, resulting in a combustion reaction 
causing an abrupt change in the conductivity of the mixture. The 
moisture content of the mixture as well as the composition of the 
exhaust thereby automatically control the frequency of ignition dis- 
charge across the electrode gap without any interrupter switch 
action to reactively treat the exhaust and reduce its polluting effect 
in a unique and efficient manner. 4 figs. 


3308 Alternative Fuels 
Refer also to citation(s) 29608, 30311, 30337, 31147, 31233, 31320 


31324 (STEV-ALTD—91-2) Concentration of sugar solutions 
by reverse osmosis and mechanical vapour recompression 
evaporation. Blomgren, Y. (Lund Inst. of Tech. (SE). Dept. of 
Chemical Engineering). Statens Energiverk, Stockholm (Sweden); 
Lund Univ. (Sweden). Dept. of Chemical Engineering. Nov 1989. 
103p. Project STEV-266-098. (LUTKDH-TKKA—1003-1-5-89). Order 
Number DE91527184. Source: OSTI; NTIS (US Sales Only). 

Includes LUTKDH-TKKA—7007-1 -21-1988; LUTKDH-TKKA—7006- 
1-44-1989; LUTKDH-TKKA—7007-1-11-1989. 

The aim of this project was to determine if it was possible to 
concentrate acid hydrolysate, obtained from hydrolysing wood, us- 
ing membrane technology. In the beginning of the project it was 
both interesting and necessary to investigate what had been previ- 
ously investigated in this field. A literature review, the first part of 
this dissertation, was therefore carried out. The reverse osmosis 
(RO) investigation is presented in the second part of this disserta- 
tion. The hydrolysate concentration stage. One method of 
pretreatment which is both technically feasible and yet sufficient is 
ultrafiltration, this method is also presented in the second part of 
this dissertation. It is important that the membrane technique is 
evaluated in relation to the other techniques available. One tech- 
nique that could be interesting for concentrating hydrolysate is 
mechanical vapour recompression (MVR). This technique is evalu- 
ated in this project and the results are presented in the third 
section of this dissertation. (au). 


31325 (STU-|-817-90) Alternative motor fuels: Research, 
development and demonstration programme. Annual report 
1990. Swedish National Board for Technical Development, Stock- 
holm (Sweden). 17 Oct 1990. 52p. Order Number DE91527155. 
Source: OSTI; NTIS (US Sales Only) 

Short descriptions of activities and expenditures are given for the 
seven annexes : Alcohol and alcohol blends as motor fuels ; Tech- 
nology information exchange on alternative motor fuels ; Diesel 
field trials and diesel field trial analyses ; Production of alcohol and 
other oxygenates from fossil fuels and renewables ; Pertormance 
evaluation on alternative fueVengine concepts ; State-of-the-art re- 
port on natural gas as a motor fuel ; and Comparison of relative 
environmental impact of alternative and conventional fuels - a re- 
view of research results. 
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31326 (BNL—45982) The chemical weapons convention: A 
perspective from Geneva. Kempf, C.R.; Sanborn, J.B. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-910774-72: 32. Institute of 
Nuclear Materials Management (INMM) annual meeting, New Or- 
leans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016914. Source: OSTI; NTIS; GPO Dep. 





This paper provides an overview of the organization, administra- 
tion and functioning of the 39-nation Conference on Disarmament 
(CD) in Geneva. A brief discussion of the structure and evolution of 
the Chemical Weapons Convention treaty text is given, followed by 
a description of the principal technical highlights, particularly re- 
lated to schedules of chemicals and to verification of the chemical 
industry. The mechanics of issue resolution in the CD setting 
pointed out, with emphasis on some of the technical aspects of the 
Convention. Several approaches proposed for verification of on- 
going chemical industry activities under the CWC are compared to 
and contrasted with nuclear material safeguards as implemented 
by the International Atomic Energy Agency; specific topics include 
declarations and reporting, facility agreements, material accoun- 
tancy, and ways in which the characteristics of the materials being 
monitored influence and, in some cases determine, the nature of 
inspection activities. 4 refs. 


31327 (INIS-XN-332) Exchange of notes constituting an 
agreement between the Government of Australia and the Gov- 
ernment of the Republic of Singapore concerning co-operation 
on the physical protection of nuclear material: Australian 
Treaty Series 1989 No. 34. Australia. 15 Dec 1989 7p. Order 
Number DE91641459. Source: OSTI; NTIS (US Sales Only); INIS. 

The Agreement which entered into force on the date of its signa- 
ture, states that both countries are Parties to the Non-Proliferation 
Treaty and members of the IAEA. It covers arrangements regard- 
ing the transshipment of Australian origin uranium ore concentrates 
to Singapore. It provides that Australia will notify Singapore in ad- 
vance of shipments of uranium ore concentrates, specifying the 
mode of transport and expected time of arrival, while Singapore 
will confirm their arrival and notify their return. The concentrates 
will be physically protected in Singapore at least to the level set 
out in the Annex to the Agreement. (NEA). 


31328 (INIS-XN—333) Exchange of notes constituting an 
agreement between the Government of Australia and the 
Government of the United States of America concerning Aus- 
tralian ores containing uranium or thorium (monazite and 
xenotime): Australian Treaty Series 1989 No. 31. Australia. 13 
Dec 1989 5p. Order Number DE91641460. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Agreement which entered into force on the date of its signa- 
ture concerns the procedures for treatment of ores transferred from 
Australia to the United States containing more than 0.05 per cent 
by weight of uranium, thorium or both. It provides that such trans- 
fers are subject to the provisions of the Agreement on the Peaceful 
Uses of Nuclear Energy concluded between both countries on 5 
July 1979; in particular with a view to non-proliferation principles. 
(NEA). 


31329 (NEI-NO-124) Twenty years of the Non-proliferation 
Treaty: implementation and prospects. Goldbiat, Jozef. institutt 
for Fredsforskning, Oslo (Norway). 1990 163p. Order Number 
DE92601571. Source: OSTI; NTIS (US Sales Only); INIS. 

The report assesses the achievements of the Non-proliferation 
Treaty (NPT) and discusses ways in which the non-proliferation 
regime could be strenghtened. It recommends a series of mea- 
sures to be taken by the parties of the Treaty, both nuclear and 
non-nuclear weapons states, with a view to reinforcing the Treaty 
and achieving its universality. 198 refs. 


3502 Proliferation 
Refer also to citation(s) 30189, 32374 


3503 Verification 
Refer also to citation(s) 30196, 31326 


31330 (CONF-9103139-, pp. 18-22) A new system for seis- 
mic yield estimation of underground explosions. Murphy, J.R. 
(Reston Geophysics Office, VA (USA)). Lawrence Livermore 
National Lab., CA (United States). 5 Apr 1991. From DOE/LLNL in- 
formation management systems for nuclear test treaty verification 
symposium; Lake Tahoe, CA (United States); 5-7 Mar 1991. In 
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Proceedings of the DOE/LLNL symposium on information manage- 
ment systems for nuclear test treaty verification. 87p. Order 
Number DE91015139. Source: OSTI: NTIS (US Sales Only). 
Research conducted over the past decade has led to the devel- 
opment of a number of innovative procedures for estimating the 
yields of underground nuclear explosions based on systematic anal- 
yses of digital seismic data recorded from these tests. In addition, 
a wide variety of new data regarding the geophysical environments 
at Soviet test locations have now become available as a result of 
the Joint Verification Experiment (JVE) and associated data ex- 
changes. The system described in this paper represents an attempt 
to integrate all these new capabilities and data into a comprehen- 
sive operational prototype which can be used to obtain optimum 
seismic estimates of explosion yield together with quantitative mea- 
sures of the uncertainty in those estimates. The implementation of 
this system has involved a wide variety of technical tasks, including 
the development of a comprehensive seismic database and related 
database access software, formulation of a graphical test site infor- 
mation interface for accessing available information on explosion 
source conditions, design of an interactive seismic analyst station 
for use in processing the observed data to extract the required 
magnitude measures and the incorporation of formal statistical 
analysis modules for use in yield estimation and assessment. 


31331 (DOE/DP/OAC/VT-91A) Verification technologies, 
March/April 1991. Staehle, G.; Talaber, C.; Stull, S. (eds.). 
Lawrence Livermore National Lab., CA (United States). [1991]. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017648. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of Verification Technologies is to enhance commu- 
nications between the technologists who study the means to verity 
compliance with treaties and the policy makers who negotiate 
treaties. This issue presents a sampling of treaty-related topics in- 
vestigated in. 1990 by DOE laboratories and contractors. Topics 
discussed included crystal diffraction lens for gamma detectors, in- 
spection and analysis of CW treaties, verification of SNF arms 
control, and the controlled intrusiveness verification technology 
(CIVET) system. (GHH) 


31332 (SAND-91-1519C) RIVA seal system. Schoeneman, 
J.L.; Jenkins, C.D.; Fox, L.J. Sandia National Labs., Albuquerque, 
NM (United States). 18 Jul 1991. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910774-55: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016128. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Re-useable, In-situ Verifiable, Authenticated Seal System 
(RIVA) will provide applicable agencies in the US government and 
in the international arena, with a secure sealing system for a wide 
variety of applications, including treaty verification, arms control, 
and international safeguards. The system consists of a number of 
RIVA fiber-optic seals and a PC-based verification system that is 
used to initially program each seal, and at a later time, to provide a 
positive indication as to all the seal’s integrity and identity, in a 
time-related manner. Each re-useable RIVA Seal is based on the 
concept of continually transmitting, and subsequently receiving, 
specially encoded message packets over a fiber-optic cable/loop, 
that may be up to 100 meters in length. The loop is secured to an 
item of interest in such a way that it is not possible to gain entry 
into the item without breaching the secure link. Any missing, or 
suddenly re- occurring fiber-optic messages (due to loop opening 
or closings) , any message that cannot be verified (due to tamper- 
ing), or any indication of seal-body tampering, are construed as a 
seal event anomaly. This event information is immediately stored 
with the seal, or is transmitted in an authenticated manner, over a 
wireless RF link, to a remote receiving station for time-tagged stor- 
age. Optionally, this data can be passed on to a central data 
integration center for real-time applications. Three different collec- 
tion modes provide the inspector with a user-firendly, interactive, 
menu-driven system that is used during collection periods and 
provides a method to easily determine when and if the seals in- 
tegrities have been compromised. 5 refs., 4 figs. 
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31333 (SAND-91-1710C) Buddy Tag’s motion sensing and 
analysis subsystem. Jordan, S.E. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910774-26: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016115. Source: OSTI: NTIS (US 
Sales Only): GPO Dep. 

Buddy Tag is one of several types of tags being developed as a 
means of verifying arms control limitations on numbers of treaty 
limited items (TLIs). The TLIis being focused on for now are missile 
systems. Buddy Tag has the attractive feature that it does not have 
to be attached to the TLI, making it less intrusive than conventional 
tagging schemes. Key to Buddy Tag’s capability is its motion sens- 
ing and analysis subsystem. Due to the nature of Buddy Tag’s 
potential application, the motion sensing and analysis subsystem 
must be highly sensitive, extremely reliable, and capable of cor- 
rectly distinguishing illegal movement of the Buddy Tag from inputs 
due to nearby cultural activity or low level seismic disturbances. 
This paper overviews the Buddy Tag concept and discusses its 
motion sensing and analysis subsystem. 7 figs., 1 tab. 


31334 (UCRL-CR-107238) The use of robots for arms con- 
trol treaty verification. Michalowski, S.J. Stanford Univ., CA 
(United States). Center for Design Research. [1991]. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE91017448. Source: OSTI; 
NTIS; GPO Dep. 

Many aspects of the superpower relationship now present a new 
set of challenges and opportunities, including the vital area of arms 
control. This report addresses one such possibility: the use of 
robots for the verification of arms control treaties. The central idea 
of this report is far from commonly-accepted. In fact, it was only 
encountered once in bibliographic review phase of the project. 
Nonetheless, the incentive for using robots is simple and coincides 
with that of industrial applications: to replace or supplement human 
activity in the performance of tasks for which human participation is 
unnecessary, undesirable, impossible, too dangerous or too expen- 
sive. As in industry, robots should replace workers (in this case, 
arms control inspectors) only when questions of efficiency, reliabil- 
ity, safety, security and cost-effectiveness have been answered 
satisfactorily. In writing this report, it is not our purpose to strongly 
advocate the application of robots in verification. Rather, we wish 
to explore the significant aspects, pro and con, of applying experi- 
ence from the field of flexible automation to the complex task of 
assuring arms control treaty compliance. We want to establish a 
framework for further discussion of this topic and to define criteria 
for evaluating future proposals. The authors’ expertise is in robots, 
not arms control. His practical experience has been in developing 
systems for use in the rehabilitation of severely disabled persons 
(such as quadriplegics), who can use robots for assistance during 
activities of everyday living, as well as in vocational applications. 
This creates a special interest in implementations that, in some 
way, include a human operator in the control scheme of the robot. 
As we hope to show in this report, such as interactive systems of- 
fer the greatest promise of making a contribution to the challenging 
problems of treaty verification. 15 refs. 
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31335 (INIS-SU-271) Radiation materials science, V. 3. AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1990 224p. (CONF-9005247-: International conference on ra- 
diation material science, Alushta (USSR), 22-25 May 1990). Order 
Number DE92001301. Source: OSTI; NTIS (US Sales Only); IiNIS. 
individual items are processed separately for the data base. 
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Refer also to citation(s) 29718, 29757, 30071, 30441, 30446, 
30611, 30714, 30716, 30747, 30749, 30753, 30754, 31164, 31450, 
31582, 31640, 31661, 31662, 31720, 31757, 31784, 31787, 31937, 
31949, 31955, 31962, 31977, 31978, 31987, 31991, 32022, 32122, 
32125, 32339, 33157, 33210, 33245, 33387, 33426 
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31336 (AECL-—8707, pp. 250-261) On the relation between 
ultrasonic attenuation and fracture toughness in type 403 
stainless steel. Nadeau. F. (National Research Council of Canada, 
Boucherville, PQ (Canada)): Bussiere, J.F.; van Drunen, G. Atomic 
Energy of Canada Ltd., Chalk River. ON (Canada). Chalk River Nu- 
clear Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference 
on nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
5. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI: NTIS (US Sales Only); INIS. 

Previous studies have indicated the possibility of using ultrasonic 
attenuation as a nondestructive tool for predicting the fracture 
toughness of metals. In all these studies, however, the fracture 
toughness was varied by changing microstructure or composition. 
In the present paper, ultrasonic attenuation is measured in a single 
sample of constant microstructure (type 403 stainless steel) in 
which fracture toughness is changed by nearly a factor of three by 
varying the temperature. Results show that the frequency and 
temperature dependence of attenuation are in agreement with con- 
ventional grain scattering theory and do not correlate with the large 
changes in Kj¢. It is concluded that one of the main difficulties of 
nondestructively characterizing fracture toughness is that a small 
variation in one of the material's properties, such as yield stress, 
can alter the fracture mechanism, leading to very rapid changes in 
Kic. In most cases, the modest change in yield stress will be ac- 
companied by similarly modest changes in attenuation, which do 
not reflect the rapid changes in K3¢. 


31337 (AECL-9383) Zirconium intermetallics and hydrogen 
uptake during corrosion. Cox, B. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Apr 1987. 
47p. Order Number DE91644560. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The routes by which hydrogen can enter zirconium alloys con- 
taining second phase particles during corrosion are discussed. 
Both direct diffusion through the bulk of the oxide film, and migra- 
tion through second phase particles that intersect the surface are 
considered. An examination of results for hydrogen uptake by Zir- 
conium alloys during the early stages of oxidation, when the oxide 
film is still coherent, suggests that for Zr, Zr-1%Cu and Zr-1%Fe 
the hydrogen enters by diffusing through the bulk ZrO. film, 
whereas for the Zircaloys the primary migration route may be 
through the intermetallics. The steps in the latter process are 
discussed and the evidence available on the properties of the inter- 
metallics collated. A comparison of these data with results for 
hydrogen uptake by two series of ternary alloys (Zr-1%Nb - 1%X, 
Zr-1%Cu - 1%X) suggests that high hydrogen uptakes often corre- 
late with intermetallics with high hydrogen solubilities and vice 
versa. The properties of Zr(Fe/Cr)o,, intermetallics are examined in 
an attempt to understand the behaviour of the Zircaloys, and it is 
concluded that present data establishing composition and unit cell 
dimensions for such intermetallic particles are not of sufficient ac- 
curacy to permit a correlation. 


31338 (ANL-91/27) Electronic transport properties in cop- 
per oxides. Park, J.H.; Natesan, K. Argonne National Lab., IL 
(United States). Jul 1991. 36p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE91018182. Source: OSTI; NTIS; GPO Dep. 

Oxidation of copper and electronic transport in thermally grown 
large-grain polycrystals of nonstoichiometric copper oxides were 
studied at elevated temperatures. Thermogravimetric copper oxida- 
tion was studied in air and oxygen at temperatures between 350 
and 100°C. From the temperature-dependence of oxidation rates, 
three different processes can be identified for the oxidation of cop- 
per: bulk diffusion, grain-boundary diffusion, and surface control 
with whisker growth; these occur at high, intermediate, and low 
temperatures, respectively. Electrical conductivity measurements 
as a function of temperature (350-1134°C) and pO. (10-°-1.0 
atm) indicated intrinsic electronic conduction in CuO over the entire 
range of conditions. Electronic behavior of nonstoichiometric Cu20 
indicates that the charge defects are doubly ionized oxygen inter- 
Stitials and holes. The calculated enthalpy of formation of oxygen 





(AHo,) and the hole conduction energy (Ey) at constant composi- 
tion for nonstoichiometric CuzO are 2.0 + 0.2 eV and 0.82 + 0.02 
eV, respectively. 36 refs., 28 figs., 4 tabs. 


31339 (ANL/CP-71551) Transport properties and oxidation 
in chromium and Fe-Cr alloys exposed to oxygen at high tem- 
peratures. Park, J.H.; Natesan, K. Argonne National Lab., IL 
(United States). Mar 1991. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910909-12: 1. international conference on heat-resistant 
materials, Lake Geneva, WI (United States), 22-26 Sep 1991). Or- 
der Number DE91018571. Source: OSTI; NTIS; GPO Dep. 

Alloys samples of Fe-25Cr, Fe-25Cr-0.3 and 1Y, and Fe-25Cr- 
1Ce were subjected to oxidation tests in a microbalance at 
temperatures between 700 and 1000°C and at oxygen partial pres- 
sures in a range of 1 to 10—2° atm for time periods of 19 to 160 h. 
Integrity of the scales was also evaluated by quenching from the 
oxidation temperature to room temperature in ~20 minutes. During 
quenching, the 24-h oxidized samples of Fe-25Cr showed total 
spallation of oxide layers from the alloy substrate. However, the Y- 
Ce-containing alloys did not show scale spallation during thermal 
quenching. To determine total spallation behavior in Fe-25Cr, the 
oxidation and quenching tests were repeated twice with the same 
samples. To learn why the scale in the second and third oxidation/ 
quenching runs did not spall as in the first run, we focused on alloy 
grain growth behavior during oxidation. Cation mixing properties 
obtained by electrical conductivity measurements on oxidized spec- 
imens were compared with the oxygen diffusivity in the corrosion 
product formed on the Fe-25Cr alloy. 14 refs., 6 figs. 


31340 (ANL/CP-73384) Application of a thermal spike 
model to experimental ion-induced grain growth data. Alexan- 
der, D.E. (Argonne National Lab., IL (United States)); Was, G.S. 
Argonne National Lab., IL (United States). Jul 1991. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Grant DMR8603174;Grant DMR8903138. 
(CONF-910707-6: 7. international conference on surface modifica- 
tion of metals by ion beams (SMMIB-7), Washington, DC (United 
States), 15-19 Jul 1991). Order Number DE91017320. Source: 
OSTI; NTIS; GPO Dep. 

A model of ion-induced grain growth is developed incorporating 
the irradiation effect concept of thermal spikes. The results of the 
model predict that for normal grain growth the ion-induced mobility 
is linearly proportional to the quantity Fp2/AH,o,°, where Fp is the 
ion and recoil energy deposited in nuclear interactions and AH,op, 
is the cohesive energy. This linearity is shown to be supported by 
the data from six of seven previous ion-induced grain growth exper- 
iments. The model analysis is combined with the experimental data 
to determine values of the proportionality constant, Boge, relating 
the cohesive energy to the activation energy for grain growth. The 
values are found to span a range, 0.02<§2gq<0.10, which is less 
than the value previously determined for the thermal spike treat- 
ment of ion beam mixing (6;y4=0.014), and therefore consistent with 
the idea that atom migration across grain boundaries is easier than 
migration within the lattice. The consistency of results from the 
analysis of an entirely different phenomenon, adds further credence 
to the thermal spike treatment of ion-induced grain growth. Finally, 
it is recommended that additional experiments be performed to fur- 
ther evaluate the model's validity. 16 refs., 1 fig., 2 tabs. 


31341 (ANL/CP-—73745) High-temperature implantation of 
Au into Ni. James, M.R. (Argonne National Lab., IL (United 
States)); Lam, N.Q.; Rehn, L.E.; Baldo, P.M.; Funk, L.; Stubbins, 
J.F. Argonne National Lab., IL (United States). Jul 1991. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910707-5: 7. international con- 
ference on surface modification of metals by ion beams 
(SMMIB-7), Washington, DC (United States), 15-19 Jul 1991). Or- 
der Number DE91017304. Source: OSTI; NTIS; GPO Dep. 

The role of irradiation temperature on implant distributions was 
investigated in the Au-Ni system. Au ions were implanted at 300 
keV into polycrystalline Ni samples at temperatures between 25 
and 700 °C to a dose of 10'®cm-*. The spatial Au distributions 
were analyzed with RBS, using both 1.7- and 3.0-MeV “He, and 
SIMS. The results showed that the Au profiles were practically 
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insensitive to target temperature below ~200°C. At higher tempera- 
tures, systematic decreases in the surface and peak concentrations 
and longer penetration tails were observed. The evolution of the 
implant distribution in time and space during implantation was also 
calculated theoretically by means of a comprehensive kinetic 
model. In general, the effects observed experimentally can be re- 
produced theoretically, and interpreted in terms of substantial 
sputtering at low temperatures, and dominant radiation-induced 
segregation at higher temperatures. |n addition, a systematic fitting 
of model calculations to experimental measurements allowed the 
determination of various defect parameters. 19 refs., 3 figs. 


31342 (ANL/CP-74018) Grain boundaries in nanophase 
materials. Siegel, R.W. (Argonne National Lab., IL (United 
States)); Thomas, G.J. Argonne National Lab., IL (United States). 
Aug 1991. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38 ;AC04-76DP00789. 
(CONF-910197—2: Workshop on structure and properties of inter- 
faces, Wickenburg Inn, AZ (United States), 2-6 Jan 1991). Order 
Number DE91018587. Source: OSTI; NTIS; GPO Dep. 

Among the atoms in nanophase materials (with grain sizes less 
than 100 nm) a significant fraction are associated with grain bound- 
aries. Properties of these new materials are thus affected not only 
by their reduced grain-size scale, but also by the nature of their 
grain boundary structures. High resolution electron microscopy 
observations combined with image simulations, as well as comple- 
mentary results from Raman spectroscopy and small angle neutron 
scattering experiments, indicate that nanophase boundaries are 
similar in structure to those normally encountered in conventional 
coarse-grained polycrystals. They are commonly observed to be 
relatively flat and faceted with well-ordered localized structures. The 
available information on grain boundary structures in nanophase 
materials is briefly reviewed and future opportunities for measuring 
grain boundary properties are considered. 33 rets., 7 figs. 


31343 (ANL/CP-—74019) Examination of mechanical behav- 
ior in nanocrystalline materials. Nieman, G.W. (Northwestern 
Univ., Evanston, IL (United States). Dept. of Materials Science and 
Engineering); Weertman, J.R.; Siegel, R.W. Argonne National Lab., 
IL (United States). Aug 1991. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States). DOE Contract W-31109-ENG-38 ;FG02- 
86ER45229. Grant DMR-821571. (CONF-911003—14: Fall meeting 
of the Minerals, Metals and Materials Society of AIME and Materi- 
als Week of the American Society of Metals, Cincinnati, OH 
(United States), 20-24 Oct 1991). Order Number DE91018552. 
Source: OSTI; NTIS; GPO Dep. 

It is well known that a decrease in grain size generally leads to 
an increase in yield and flow stress in metals and alloys. Process- 
ing methods now permit the preparation of samples with grain 
sizes in the nanometer range. In this paper we consider mecha- 
nisms which may control the mechanical behavior of 
nanocrystalline metals and compare predicted behavior with the 
limited experimental results available at present. 


31344 (ANL-Trans—90-16) Magneto-optical record media. 
Tanaka, G. (Ricoh, inc., Tokyo (Japan)); Tokita, T.; Yuzubara, T. 
Argonne National Lab., iL (United States). 18 Oct 1990. 6p. Trans- 
lation of Japanese Patent Application 63-269354, filed April 28, 
1987, published November 7, 1988. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE91017838. Source: OSTI; NTIS; GPO Dep. 

The invention relates to a magneto-optical recording media in 
which the magnetic film is prepared by alternately laminating a rare 
earth metal RE and a transition metal TM. The invention is com- 
prised of a magneto-optical recording media comprised of magnetic 
film, on a substrate, with the following characteristics: a magnetic 
film made of alternate layers of, first, an ultra thin film - 30 A thick 
of rare earth metal RE (however, the rare earth metal must be at 
least one Sm, Eu, Gd, Tb, Dy, or Ho) and then a transition metal 
layer TM 1 — 30 A thick (however, the TM must be at least one of 
Fe, Co, Ni, Cr, or Cu). 3 figs. 


31345 (BNL-46468) Photon stimulated desorption from 
aluminum and stainless steel. Chou, T.S. Brookhaven National 
Lab., Upton, NY (United States). [1990]. 11p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-901035-21: 37. national American Vacuum 
Society symposium, Toronto (Canada), 8-12 Oct 1990). Order 
Number DE91017007. Source: OSTI; NTIS; GPO Dep. 

Photon Stimulated Desorption of neutral species (PSD) is the 
major dynamic gas load in electron synchrotron light source. In the 
National Synchrotron Light Source, (NSLS) PSD presented initial 
machine commissioning difficulty. Sensitivity to surface contamina- 
tion on PSD has been experienced during an incident of Fomblin 
Oil contamination. U1OB-Photon Stimulated Desorption Experimen- 
tal Station is constructed to investigate: (1) the degree of the 
contribution to the photon stimulated desorption (PSD) from pri- 
mary photon flux and scattered secondary photon flux, (2) the 
underlying mechanism for photon stimulated desorption, (3) criteria 
to choose the proper beam tube material for future accelerators 
such as SXLS, FEL, SSC, ALS... In this report, only photon stimu- 
lated desorption of neutral species (PSD) from stainless steel and 
aluminum is reported. 7 refs., 2 figs., 2 tabs. 


31346 (BNL-46474) Photon stimulated desorption of neu- 
tral species from aluminum. Chou, T.S. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-910505-396: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91017004. Source: OSTI; NTIS; INIS; GPO Dep. 

Photon Simulated Desorption of neutral species (PSD) is the ma- 
jor dynamic gas load in electron synchrotron light source. In the 
National Synchrotron Light Source, PSD presented initial machine 
commissioning difficulty. Sensitivity to surface contamination on 
PSD had been experienced during an incident of Fomblin Oil con- 
tamination. U10B-Photon Stimulated Desorption Experimental 
Station is constructed to investigate: (1) the degree of the contribu- 
tion to the photon stimulated desorption (PSD) from primary photon 
flux and scattered secondary photon flux, (2) the underlying mech- 
anism for photon stimulated desorption, (3) criteria to chose the 
proper beam tube material for future a accelerator such as the Su- 
perconducting X-Ray Lithography Source (SXLS), Free Electron 
Laser (FEL), Superconducting Super Collider (SSC), Advanced 
Light Source (ALS) etc. In this report, only photon stimulated des- 
orption of neutral species (PSD) from aluminum with different 
surface treatments is reported to show the great potential for this 
Station to investigate beam tube material selection. 6 refs., 2 figs., 
1 tab. 


31347 (CEA-CONF—10522) Phase transformation tempera- 
tures of zirconium-niobium alloys containing 1 and 2.5% Nb. 
Peretti, H.P.; Alamo, A. CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Direction des Technologies 
Avancees. 1991. 7p. (CONF-910454-: International ANS topical 
meeting on LWR fuel performance: fue! for the 90s, Avignon 
(France), 21-24 Apr 1991). Order Number DE91527426. Source: 
OSTI; NTIS (US Sales Only). 

Phase transformation temperatures, phase compositions and mi- 
crostructures after different heat-treatments have been determined 
for several zirconium-niobium alloys containing 1 and 2.5% Nb and 
minor additional elements. The object of this study is to determine 
the effect of different alloying elements on the phase field bound- 
aries obtained in quasi and non-equilibrium conditions. In our 
alloys, with relatively high oxygen contents (1100-1300 ppm), the 
main effect of Sn and/or Fe on 1%Nb alloys is to increase the 
monotectoid reaction temperature and decrease the critical cooling 
rate to induce the martensitic transformation. In alloys containing 
2.5%Nb, the addition of 0.5%Cu does not change the monotectoid 
reaction temperature but the martensitic starting temperature, the 
critical cooling rate and the 6->a+6 diffusion controlled transfor- 
mation temperatures are appreciably decreased. 


31348 (CEA-CONF-10523) Effects of severe irradiation 
conditions on the evolution of different initial Zy-4F mi- 
crostructures. Gilbon, D.; Hugot, J.P.; Lansiart, S. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direc- 
tion des Technologies Avancees. 1991. 5p. (CONF-910454~-: 
International ANS topical meeting on LWR fuel performance: fuel 
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for the 90s, Avignon (France), 21-24 Apr 1991). Order Number 
DE91527441. Source: OSTI; NTIS (US Sales Only). 

Effects of severe irradiation conditions of the evolution of differ- 
ent initial Zy-4F microstructures are discussed. The experimental 
irradiation has been performed in the French fast breeder reactor 
PHENIX Zy-4F alloy developed by CEA is in both metallurgical 
conditions (recrystallized or in the beta-quenched conditions). The 
samples are examined by transmission electron microscopy. 


31349 (CEA-CONF-10524) Microstructural and chemical 
characterization of cladding material! zirconia scales. Cadalbert, 
R. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (FR). Di- 
rection des Technologies Avancees); Boulanger, L.; Lansiart, S.; 
Silvestre, G.; Juliet, P. CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Direction des Technologies Avancees. 
1991. 9p. (CONF-910454—: International ANS topical meeting on 
LWR fuel performance: fuel for the 90s, Avignon (France), 21-24 
Apr 1991). Order Number DE91527425. Source: OSTI; NTIS (US 
Sales Only). 

Uniform corrosion of Zircaloy-4 in PWR conditions depends both 
on the microstructure of the material and on its precise chemical 
composition. For a good understanding of the influence of the dif- 
ferent parameters which are involved in the oxidation mechanisms, 
a detailed characterization of the oxide scale and the underlying 
metal is needed. The results on the alloying elements distribution 
in the oxide and the metal obtained by electron probe Microanaly- 
sis and Secondary lon Mass Spectrometry as well as the TEM 
observations on the oxide crystal structure and the metal oxide in- 
terface are reported. 


31350 (CEA-CONF—10525) Effect of hydrides on the 
ductile-brittle transition in stress-relieved, recrystallized and 
beta-treated zircaloy-4. Pelchat, J. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (FR). Direction des Technologies 
Avancees); Barcelo, F.; Bai, J.; Prioul, ©. CEA Centre d'Etudes 
Nucieaires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees. 1991. 6p. (CONF-910454—: International 
ANS topical meeting on LWR fuel performance: fuel for the 90s, 
Avignon (France), 21-24 Apr 1991). Order Number DE91527424. 
Source: OSTI; NTIS (US Sales Only). 

This paper is concerned with the influence of 5-hydrides on the 
mechanical properties of three heat treated cold-rolled Zircaloy-4 
sheets (stress-relieved, recrystallized and 6 treated), tested at 
room temperature and 350°C. Smooth tensile specimens of two 
thicknesses: 0.5 and 3.1 mm, containing different hydride volume 
fractions, up to 18% (about 1400 ppm H), have been tested. Metal- 
lographic and fractographic analysis were carried out in order to 
examine the fracture morphology near and on the fracture surface, 
and to determine the evolution of the fracture mechanism of hy- 
drides as a function of temperature, hydride orientation and volume 
fraction. 


31351 (CEA-CONF-—10526) Irradiation influence on fatigue 
behaviour of zircaloy-4 cladding tubes. Soniak, A. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (FR). Direction des Tech- 
nologies Avancees); Pelchat, J.; Hardy, J.L.; Mardon, J.P.; 
Permezel, P. CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Direction des Technologies Avancees. 1991. 
4p. (CONF-910454-—: International ANS topical meeting on LWR 
fuel performance: fuel for the 90s, Avignon (France), 21-24 Apr 
1991). Order Number DE91527440. Source: OSTI; NTIS (US 
Sales Only). 

In order to qualify the standard fuel cladding under irradiation (in- 
cluding cyclic power variations conditions) from the point of view of 
its fatigue resistance, a large qualification programme has been 
undertaken. A fatigue curve at 350°C has been first established on 
unirradiated specimens, which gives a fatigue limit of about 300 
MPa. After that, tests were performed on irradiated specimens in 
the same conditions: they show some irradiation effect, together 
with an influence of the irradiation conditions for the same corre- 
sponding fuel burnup of 40,000MWd/tU. However other tests will 
be performed, for a better understanding of these phenomena. 


31352 (CEA-CONF—10527) Molecular dynamics study of 
the elastic response of crystalline, amorphous and chemically 
disordered NiZro. Willaime, F. (CEA Centre d'Etudes de Saclay, 





91 - Gif-sur-Yvette (FR). Direction des Technologies Avancees); 
Massobrio, C.; Rosato, V. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Direction des Technologies 
Avancees. 1990. 6p. (CONF-901105—: Fall meeting of the Materi- 
als Research Society (MRS), Boston, MA (United States), 24 Nov - 
1 dec 1990). Order Number DE91527423. Source: OSTI; NTIS 
(US Sales Only). 

We calculate the shear elastic constants of the alloy NiZro by 
molecular dynamics simulations in the crystalline and amorphous 
phases as well as upon introduction of antisite defects in the crys- 
tal at T=300K. For S (long range order parameter) equal to 0.5, the 
system is amorphous and C’ is larger than the same quantity rela- 
tive to the crystal whereas C4, and Cee_ are smaller. 


31353 (CEA-CONF—-10528) Diffusion mechanisms in BCC- 
Zr: A molecular dynamics approach. Willaime, F. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (FR). Direction des 
Technologies Avancees); Massobrio, C. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees. 1990. 6p. (CONF-901105-: Fall meeting 
of the Materials Research Society (MRS), Boston, MA (United 
States), 24 Nov - 1 dec 1990). Order Number DE91527422. 
Source: OSTI; NTIS (US Sales Only). 

Basing our calculations on a realistic N-body interatomic potential 
for Zr, we study the vacancy migration mechanism and determine 
the related diffusion coefficient in the bec phase. The form of the 
potential energy along the nearest-neighbor jump migration path is 
single-peaked. The vacancy jump rate determined by molecular dy- 
namics simulations has a perfectly Arrhenian behavior and its 
activation energy is very close to the static value of the vacancy 
migration energy, both being very low (~ 0.3 eV). The diffusion co- 
efficient is in very satisfactory agreement with experiments. 


31354 (CONF-890701-31) Guideline for Nb3Sn critical cur- 
rent measurements using fiberglass-epoxy composite sample 
mandrels. Goodrich, L.F. National Inst. of Standards and Technol- 
ogy, Boukler, CO (United States). [1989]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al01- 
86ER52132. From International cryogenic materials conference; 
Los Angeles, CA (United States); 24-28 Jul 1989. Order Number 
DE91016274. Source: OSTI; NTIS; GPO Dep. 

This guideline was prompted, in part, by presentations given at 
the 6th Japan-US Workshop on High Field Superconductors 
(February 22-24, 1989, Boukder, CO) and subsequent discussions. 
The results of the recent Versailles Project on Advanced Materials 
and Standards (VAMAS) Nb3Sn critical-current round robin indicate 
that increased consistency in interlaboratory measurements might 
be achieved by a more detailed specification of the critical-current 
(Il) measurement technique. However, a competition exists be- 
tween the benefit of a rigidly specified measurement technique, 
which ensure measurement reproducibility, and a less restrictive 
technique that would be practical for a greater number of laborato- 
ries. Ideally, the measurement technique should have the least 
number of restrictions that is consistent with measurement repro- 
ducibility. This measurement guideline is intended to be one of a 
few different measurement techniques in a second Nb3Sn |, round 
robin that is envisioned to determine the preferred measurement 
method for Nb3Sn. At this time, there is no consensus regarding 
the materials used for the reaction mandrel, measurement mandrel, 
or sample bonding. There are advantages and disadvantages for 
all known materials. This guideline was written for one combination 
of materials. This measurement guideline assumes that the reader 
has the basic knowledge and experience with |, measurements of 
NbTi and Nb3Sn conductors. 


31355 (CONF-900466-101) Ordering energy of B2 alloys 
calculated in the frozen potential and Harris Approximations. 
Shelton, W.A. (Oak Ridge National Lab., TN (United States)); 
Nicholoson, D.M.; Stocks, G.M.; Pinski, F.J.; Johnson, D.D.; 
Sterne, P.; Temmerman, W.M. Oak Ridge National Lab., TN 
(United States). [1990]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400 ;W-7405- 
ENG-48 ;AC04-76DP00789. From Spring meeting of the Materials 
Research Society (MRS); San Francisco, CA (United States); 16- 
21 Apr 1990. Order Number DE91017228. Source: OSTI; NTIS; 
GPO Dep. 
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It has been established that the coherent potential approximation 
can successfully describe the energy of random alloys. It has also 
served as the basis of generalized perturbation method and con- 
centration wave calculations of the energy of short range ordered 
alloys. The multisublattice coherent potential, (MCPA) is the natural 
extension of the CPA with which to address long rang order (LRO). 
Using the recently developed multisublattice coherent potential ap- 
proximation Korringa Kohn Rostoker, (MCPA-KKR) code the 
eigenvalue sum can be calculated as a function of LRO. This 
allows the evaluation of the ordering energy by either or two ap- 
proximations. The frozen potential approximation (FPA) assumes 
that the muffintin single site potentials do not change as the long 
range order is varied; the Harris Approximation, (HA) as applied in 
this work, assumes that the single site charge densities do not 
change as the long range order is changed. These two methods of 
calculating the ordering energy will be compared with each other 
and to experiment for several systems including CuZn, NiAl, and 
NiAl with zinc additions. 14 refs., 4 figs., 2 tabs. 


31356 (DOE/ER/45367-3) [A statistical mechanics study of 
solid-solid interfaces]: [Progress report]. Michigan Univ., Ann 
Arbor, MI (United States). [1991]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER45367. 
Order Number DE91017852. Source: OSTI; NTIS; GPO Dep. 

The goal of the research project was to employ concepts from 
statistical mechanics to simplify and extend the classical ap- 
proaches to the atomistic simulation of interfaces. The reason for 
resorting to statistical mechanics method was to determine the 
thermodynamic properties of interfaces in a sufficiently accurate 
and computationally efficient manner in order to predict the system- 
atic trends (with temperature, interface crystallography, etc.) in the 
interfacial properties of real materials. The original approach 
adopted was based on statistical-mechanical density-functional 
methods. In these methods, the free energy of the system is writ- 
ten as a functional of the atomic density, that is expanded in terms 
of order parameters that vary smoothly across the interface. After 
devoting several months to this procedure, we came to the conclu- 
sion that it would not provide a sufficiently accurate and tractable 
approach to meeting the goals of the project. The failure of this ap- 
proach forced us to examine alternatives that still allowed for the 
calculation of interfacial thermodynamic properties but that were 
more accurate and sufficiently computationally tractable that would 
allow us to truly investigate the systematics of interfacial properties 
and structure. The approach that was adopted was to write down 
an approximate free energy functional (in terms of interatomic 
potentials and atomic coordinates) that could be minimized with re- 
spect to atomic positions to obtain finite temperature equilibrium 
structure and thermodynamics. 


31357 (DOE/ID-10297) Development of a spray-forming 
process for steel: Semiannual program report for period end- 
ing August 31, 1990. DuBroff, W. (EG and G Idaho, Inc., Idaho 
Falls, ID (United States)); Key, J.F.; Grant, N.J.; Ando, T.; Sikka, 
V.K.; Huxford, T.J.; Heestand, R.L.; Howell, C.R. EG and G Idaho, 
Inc., Idaho Falls, ID (United States); Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Dept. of Materials Science and 
Engineering; Oak Ridge National Lab., TN (United States). 12 Sep 
1990. 109p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE91015812. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The principal objective of this program is to develop a near 
net-shape casting technology based on spray atomization and de- 
position for the production of low-carbon steel sheet and plate with 
estimated energy and cost savings of $20/t and $50/, respectively. 
The properties produced with this process are generally equivalent 
or greater than that obtained with conventional continuous or ingot 
casting practices. Although the effort in this program is currently di- 
rected toward flat products, the technology has the flexibility to 
produce materials in a variety of thickness and shapes. Further- 
more, enhanced versions of the technology will be able to produce 
high margin products, such as coated steel, in relatively few opera- 
tions compared to the current flow sheet. The production of new 
materials, such as steel-based composites, is also possible with 
this technology. The combination of enhanced properties, new ma- 
terials, and shaped products distinguishes the spray forming 
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technology from all other near net-shape casting processes. The 
program is divided into three phases in which the technology 
moves from the bench-scale (Phase |) to pilot-scale (Phase Il) and 
commercial-scale (Phase Ill). This report summarizes the activities 
at three laboratories during the second half of the first year of the 
two year Phase | program. Of particular interest in this report are 
the system design and operation at INEL and ORNL, demonstra- 
tion of the ability of the INEL nozzle to spray in all directions, 
one-dimensional modeling and diagnostic efforts at INEL, use of a 
linear nozzle for SAE 1008 steel strip production at MIT. 


31358 (FE-+1948) Mechanical tests methods of materials 
in BR-10 nuclear reactor: Dynamometric measuring tecnique 
of radiation creep. Kruglov, A.S.; Bul’kanov, M.G.; Pevchikh, 
Yu.M. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1988. 7p. (In 
Russian). Order Number DE91644569. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The methods of dynamometric measurement of radiation creep 
deformation under conditions of reactor test of materials are de- 
scribed. The methods of determination of sample deformation 
loaded by the designed strength are based on measuring in time 
the boundary values of load within the limits of its allowance using 
recalculation of strength transfer elements of an intrareactor test 
device in accord with the elastic characteristics. One common 
transducer-tensoresistor transformers joined to a propers scheme 
and fastened on an elastic element, is used to obtain information 
on actual strength and the value of sample deformation. 9 refs.; 3 
figs. 


31359 (FE+2081) Investigation of lattice dynamics in 
interstitial solid solutions niobium-oxygen and niobium- 
vanadium-oxygen. Danilkin, S.A.; Minaev, V.P.; Sumin, V.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1990. 15p. 
(In Russian). Order Number DE91644453. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper deals with the results of measuring NbOpoo3 and 
(NbV9.93)O9.03 slow neutron inelastic scattering spectra. Frequency 
spectra of metal atoms and interstitial atoms are presented. Defor- 
mation of a frequency distribution of metal atoms is observed, 
which is caused by interstitial atoms, i.e. displacement and 
broadening of features of a spectrum and spectrum boundary dis- 
placement to a higher energy range. When introducing vanadium 
into NbOpo.o3 the frequency of near-impurity oscillations rises. 17 
refs.; 6 figs.; 1 tab. 


31360 (FEI-2089) On divacancy and di-interstitial roles in 
the theory of homogeneous nucleation of radiation-induced 
porosity in metals. Bondarenko, A.|.; Chernov, V.M. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1990. 10p. (in Rus- 
sian). Order Number DE91644570. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The system of stiff nonlinear differential equations describing the 
kinetics of vacancy voids and interstitial dislocation loops nucle- 
ation and growth in pure metal (nickel) is solved with the high 
mobilities of divacances and diinterstitials taken into account. The 
calculated time dependences of void nucleation rate are presented 
and discussed, the dependences of other values calculated are 
briefly described. It is shown that the account of di-defects mobility 
results in significant increase of void nucleation rate. However, the 
rates obtained are not high enough to meet the void concentrations 
usually observed at highest temperatures of void formations. 13 
rets.; 1 fig.; 1 tab. 


31361 (GKSS—90/E/61) Mechanical and fracture behaviour 
of Ti6A-2Sn-42Zr-2Mo-0.1Si alloys. Dogan, B. (GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany, F.R.). Inst. fuer Werkstofforschung); Schwalbe, 
K.H. GKSS-Forschungszentrum Geesthacht GmbH, Geesthacht- 
Tesperhude (Germany). 1990. 16p. (CONF-900943-: 2: 
international conference on titanium products and applications, Or- 
lando, FL (United States), 28 Sep - 5 oct 1990). Order Number 
DE92704462. Source: OSTI; NTIS (US Sales Only); INIS. 
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Titanium alloys have increasingly been used in gas turbine appli- 
cations due to their high strength-to-weight ratio that leads to 
improved engine performance and fuel efficiency. The development 
of required mechanical properties in titanium alloys is strongly con- 
trolled by the microstructure achieved by heat treatment and 
thermomechanical processing. A study is conducted on two Ti- 
6242-Si alloys with a lamellar and an equiaxed microstructure, to 
assess the effects of microstructure on the deformation and frac- 
ture behaviour based on structural observations. The observations 
are made on fracture surfaces and sectioned side surfaces of frac- 
tured tensile, creep, impact and fracture toughness specimens 
tested at test temperatures up to 500deg C, correlated with the mi- 
crostructural constituents. (orig.) With 6 figs., 3 tabs. 


31362 (INIS-BR-2459) Microstructural studies of Y-PZT. 
Bressiani, A.H.A (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)); Bressiani, J.C.; Basani, H. So- 
ciedade Brasileira de Microscopia Eletronica, Rio de Janeiro, RJ 
(Brazil). 1989 2p. (In Portuguese). (CONF-8909380-: 12. Collo- 
quium of Brazilian Society on Eletronic Microscopy, Caxambu 
(Brazil), 3-6 Sep 1989). Order Number DE91638108. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. P2ZT/microstructure; 
METALLOGRAPHY; PZT; MICROSTRUCTURE; ZIRCONIUM 
COMPOUNDS 


31363 (INIS-BR-2702, pp. 335) Preliminary results of creep 
in AISI 316 and 347 stainless steels implanted with helium. 
Santos, G.R. dos (Instituto de Engenharia Nuclear (IEN), Rio de 
Janeiro, RJ (Brazil). Dept. de Fisica); Goncalves, Z.C. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Por- 
tuguese). (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. STEEL-CR17NI12MO3/creep; 
STEEL-CR18NI11NB/creep; HELIUM; HIGH TEMPERATURE; ION 
IMPLANTATION; IRRADIATION; MECHANICAL TESTS; STEEL- 
CR17NI12MO8; CREEP; STEEL-CR18NI11NB 


31364 (INIS-BR-2714) Microstructural morphology of a su- 
peralloy in melt rough state. Monteiro, W.A. (Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)); Santos, |.A. dos. Sociedade Brasileira de Microscopia 
Eletronica, Rio de Janeiro, RJ (Brazil). 1989 2p. (In Portuguese). 
(CONF-8909380-: 12. Colloquium of Brazilian Society on Eletronic 
Microscopy, Caxambu (Brazil), 3-6 Sep 1989). Order Number 
DE91644454. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. 
ALLOY-NI53CR19FE19NB5MO3/microstructure; ALLOY- 
NI53CR19FE19NB5MO3/transmission electron microscopy; 
ALLOY-NI53CR19FE19NB5MO3; MICROSTRUCTURE; ELEC- 
TRON DIFFRACTION 


31365 (INIS-BR-2716) Microstructural characterization of 
zirconium-niobium alloys. Monteiro, W.A. (Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil)); Yamauie, 
M.G. Sociedade Brasileira de Microscopia Eletronica, Rio de 
Janeiro, RJ (Brazil). 1989 2p. (In Portuguese). (CONF-8909380-: 
12. Colloquium of Brazilian Society on Eletronic Microscopy, Cax- 
ambu (Brazil), 3-6 Sep 1989). Order Number DE91644455. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ZIRCONIUM ALLOYS/ 
microstructure; ZIRCONIUM ALLOYS/niobium alloys; SAMPLE 
PREPARATION; TRANSMISSION ELECTRON MICROSCOPY; MI- 
CROSTRUCTURE 


31366 (INIS-BR-2719) Study of dislocation mobility in 304 
stainless steel. Lima, L.F.C.P. (Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil)); Miranda, P.E.V.; 
Monteiro, S.N. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). [1991] 4p. Order Number 
DE92601035. Source: OSTI; NTIS (US Sales Only); INIS. 

Internal friction, IF, measurements were carried out in a type 
AISI 304 austenitic stainless steel, SS, at approximately 1 Hz of 
frequency in the temperature interval from 120 to 573K. The IF and 





the frequency spectra were obtained in samples which had gone 
through specific heat treatment. The results showed IF spectra with 
a well defined peak at 260K. The intensity of this peak depends on 
the amount of plastic deformation previously introduced in the sam- 
ple. Another bread peak was detected between 300 and 400K. 
Both peaks could only be detected after plastic deformation 
whether torsion or uniaxial tension. In torsionally deformed samples 
at 77K the IF spectrum snows a high damping due to a possible 
phase transformation which occurs around room temperature, RT. 
The broad peak at higher temperature is sensitive to recovery in- 
duced by linear annealings. (author). 


31367 (INIS-mf-12867, pp. 8.1-8.4) Erosion experiments of 
stainless steel under water-vapour two-phase flow conditions. 
Koike, M. (Power Reactor and Nuclear Fuel Development Corp., 
Oarai, Ibaraki (Japan). Oarai Engineering Center); Kitahara, T. 
Canadian Nuclear Society, Toronto, ON (Canada). 1985. 375p. 
(CONF-8506403-: 6. annual conference of the Canadian Nuclear 
Society and 25. annual conference, Ottawa (Canada), 2-5 Jun 
1985). In Conference summaries. Order Number DE91639257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. STEEL-CR17NI12MO3-L/ 
erosion; JATR REACTOR; STEAM; STEEL-CR17NI12MO3-L; 
EROSION; TWO-PHASE FLOW 


31368 (INIS-mf—14005) Radiochemical investigations into 
corrosion of materials for containments and electrodes under 
Pu influence by use of radioisotope method RIM. Final report. 
Marx, G.; Wegen, D.; Schuler, M.; Berger, J.; Helmke, L.; Keiling, 
J.; Schoenemann, W.; Wille, D.; Willeke, M. Freie Univ. Berlin 
(Germany). Abt. fuer Radiochemie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Sep 1990 143p. (In 
German). Contract BMFT 02U5857. Order Number DE92704854. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Within the frame of this project radiochemical investigations into 
corrosion of the valve metal niobium, of the alloys Zr2Ti, Zr10Ti, 
Hf2Pd, Ti2Pd and of the stainless steel grades ESU X1 CrNi 2521, 
NU-Stainless 25L and 1.4335 were carried out under practical con- 
ditions, especially under the influence of plutonium. Hf seams 
produced by applying various methods were also studied. The 
highest corrosion rates of several um/a of Nb could be observed in 
the anodic range after adding UO2(NO3)2 and also at rest poten- 
tials, these rates lying in between those obtained from experiments 
on Ti and Ta. Pu decreased the corrosion rates of ZrTi- and of 
HfPd or TiPd alloys. In comparison to Zr a higher resistivity to- 
wards corrosion was obtained by Ti additives Pd on the other hand 
even increased corrosion of Hf and Ti in several cases. There was 
no influence of 6- and a-radiation on corrosion. The thickness of 
the oxide layer on Ti was increased by higher HNO3 concentra- 
tions or by plutonium respectively. The corrosion behaviour of the 
various stainless steel grades with or without Pu additives could be 
compared with each other, which also proved to be true for the 
various Hf seams. (orig.) With 6 refs., 40 tabs., 103 figs. 


31369 (INIS-SU-245, pp. 15-17) Composition and structure 
control for thin anodic oxide films on InSb. Karpov, |.V.; 
Panchenkov, |.G.; Savel’eva, L.V.; Tkachenko, S.D. AN SSSR, 
Moscow (USSR). Fizicheskij Inst. 1990. 44p. (In Russian). In Ex- 
perimental and theoretical physics: Collection. Order Number 
DE91003123. Source: OSTI; NTIS (US Sales Only); INIS. 

By the method of profile Auger-electron spectroscopy the anodic 
oxide film (AOF)-inSb structure are studied. The influence of elec- 
trolyte type, film thickness, annealing on chemical composition and 
structure of AOF-IinSb interface is shown. 4 refs.; 1 fig. 


31370 (INIS-SU-265, pp. 209) Some peculiar features of 
thermodynamics and kinetics of fluoride deposition of d- 
transition metals and their alloys with tungsten. Lakhotkin, 
Yu.V. AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii. 1990. 1938p. (In Russian). (CONF- 
9007215—: 9. all-union conference on chemistry of inorganic 
fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. All-union confer- 
ence on chemistry of i nic fluorides. Part 2: Summaries of 
reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short note. TUNGSTEN BASE ALLOYS/production; FLUORIDE 
VOLATILITY PROCESS; MIXING HEAT; NIOBIUM ALLOYS; 
PRECIPITATION; REDUCTION; RHENIUM ALLOYS; SOLID SO- 
LUTIONS; TANTALUM ALLOYS; PRODUCTION 


31371 (INIS-SU-271, pp. 3-26) Physical mechanisms of ra- 
diation induced creep in metals. Borodin, V.A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Ryazanov, A.|. AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 
224p. (In Russian). (CONF-9005247-—: International conference on 
radiation material science, Alushta (USSR), 22-25 May 1990). In 
Radiation materials science. V. 3. Order Number DE92001301. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Analysis of available experimental data has been conducted. It 
enables to correlate reliably the character of evolution of disloca- 
tion structure of irradiated materials with different stages of 
radiation induced creep. This provides reliable basis for the general 
conclusions concerning the character of some parametric depen- 
dences of deformation rate of these materials. Analysis of different 
modern theoretical models enables to evaluate regions of their ap- 
plicability and their relative significance for radiation induced creep 
description. 20 refs.; 2 figs.; 1 tab. 


31372 (INIS-SU-271, pp. 27-34) Boron microalloying of 
OKh16N15M3B steel for radiation stability increase. Ageev, V.S. 
(Vsesoyuznyj Nauchno-issledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Mitrofanova, N.M.; Bogolepov, M.G. AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst *9°° °° '». (In Russian). (CONF-9005247-: International 
conference on radiation material science, Alushta (USSR), 22-25 
May 1990). In Radiation materials science. V. 3. Order Number 
DE92001301. Source: OSTI; NTIS (US Sales Only); INIS. 

A comprehensive investigation was carried out to stady the mi- 
crostructure, phase composition and mechanical properties of 
specimens of boron microalloyed austenitic CriSNi1SMo3Nb steel 
in the initial and aged states as well as neutron and charged parti- 
cle irradiated in a wide range of temperatures and irradiation 
doses. It is shown that the microalloying of Cri6Ni15Mo3NbB steel 
with boron leads to a higher phase stability and to a higher stability 
of dislocation structure, to a lower susceptibility of the steel to irra- 
diation induced swelling, irradiation and thermal creep, to a higher 
stregth and deformability of the steel. It is established that effect of 
boron microalloying of Cri6Ni1SMo3NbB steel may be more effi- 
cient by increasing the boron content in +-solid solution. 11 refs.; 
10 figs. 


31373 (INIS-SU-271, pp. 35-42) -Influence of high damaging 
doses of neutron irradiation on austenitic and ferritic 
austenitic steels intended for fast reactor core. Vasina, N.K.; 
Grishmanovskaya, R.N.; Ignatov, V.A.; Kolgatin, N.N.; Kursevich, 
1.P.; Nikolaev, V.A.; Trapeznikov, Yu.M. AN Ukrainskoj SSR, 
Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 224p. (in 
Russian). (CONF-9005247-: International conference on radiation 
material science, Alushta (USSR), 22-25 May 1990). In Radiation 
materials science. V. 3. Order Number DE92001301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Regularity of radiation formability, strengthening and embrittle- 
ment of austenitic steels grade 08Cri6Ni11Mo3, 08Cr16Ni1 1MoSTi 
and ferritic-martensitic steel grade 05Cr12Ni2Mo after neutron irra- 
diation damage dozes to 100 dpa are investigated. Important role 
of stresses in radiation embrittlement intensification of austenitic 
steel is shown and favourable influence of austenitic steel is shown 
and favourable influence of titanium and boron additions in combi- 
nation with cold work on the tendency of steel type 08Cr16Ni11Mo3 
to creep and swelling is confirmed. The best results are reached 
for the ferritic-martensitic steels. 5 rets.; 3 figs.; 2 tabs. 


31374 (INIS-SU-271, pp. 43-48) Designing of radiation re- 
sistant stainless steels for fast reactor fuel assembliies. 
Reshetnikov, F.G. (Vsesoyuznyj Nauchno-lssledovatel’skij inst. Ne- 
organicheskikh Materialov, Moscow (USSR)); Romaneev, V.V.; 
Medvedeva, E.A. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij inst. 1990. 224p. (in Russian). (CONF- 
9005247-: International conference on radiation material science, 
Alushta (USSR), 22-25 May 1990). In Radiation materials science. 
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V. 3. Order Number DE92001301. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Main directions of designing structural materials for shrouds of 
fast reactor fuel assemblies are considered and complex of proper- 
ties of irradiated fuel casings cans is analyzed. It is shown that fuel 
can forming is the limiting criterion of operation reliability for 
austenitic steel cans. Data on forming of fuel cans of 12 % chro- 
mium Kh13M2BFP and 05Kh12N2M steels are presented, as well 
as the results of complex evaluation of mechanical properties of 
irradiated cans of Khi3M2BFP steel. It is shown that material of ir- 
radiated cans has preserved deformability and rather high strength 
characteristics. 3 refs.; 4 figs.; 1 tab. 


31375 (INIS-SU-271, pp. 49-55) Study of swelling and me- 
chanical properties of O6Kh16N15M2G2TFR steel fuel cans 
irradiated in NB-600 reactor up to 87.5 dpa dose. Dmitriev, V.D. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Porollo, S.1.; 
Vorob’ev, A.N.; Bibilashvili, Yu.K.; Golovnin, 1.S.; Romaneev, V.V. 
AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1990. 224p. (In Russian). (CONF-9005247-: International 
conference on radiation material science, Alushta (USSR), 22-25 
May 1990). In Radiation materials science. V. 3. Order Number 
DE92001301. Source: OSTI; NTIS (US Sales Only); INIS. 

The diameter change, void swelling and the mechanical proper- 
ties of the fuel cans fabricated from the OKh1i6N15M2G2TFR cold 
worked stainless steel and irradiated in the BN-600 reactor up to a 
peak burnup of 11,5 % h.a. (damage dose of 87,5 dpa) have been 
studied. The peak diameter change of cans studied is 2,2-3,4 % in 
the temperature range of 420-460 deg C, the peak ovalization be- 
ing 0,4 mm. The void swelling rate of the O6Kh16N15M2G2TFR 
steel in the dose range of 60-87,5 dpa was equal to 0,3 % dpa. 
With increasing the damage dose up to critical damage level of 
87,5 dpa a gradual mechanical property degradation is observed 
due to the corrosion cracks generation. 5 figs. 


31376 (INIS-SU-271, pp. 56-65) Electron microscopi- 
cal investigation into cold worked austenitic stainless 
O6Kh16M15M2G2TFR steel irradiated up to 87 dpa dose in BN- 
600 reactor. Dmitriev, V.D. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst.); Porollo, S.1.; Ageev, V.S.; Tselishchev, A.V.; 
Romaneev, V.V. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst. 1990. 224p. (in Russian). (CONF- 
9005247-: Intemational conference on radiation material science, 
Alushta (USSR), 22-25 May 1990). In Radiation materials science. 
V. 3. Order Number DE92001301. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The microstructure of the O6Kh16N15M2G2TFR cokd worked 
steel as a fuel can materials have been studied by TEM-method af- 
ter irradiation in the BN-600 reactor up to maximum damage level 
of 87 dpa. The swelling rate of this steel over the dose rauge 57 to 
82 dpa was faund to be equal to 0,46 % dpa. The main differance 
between the OKhi6N1ISN2G2TFR steel and the previonsly investi- 
gated OKh16N15M3B steel microstructures is the larger number of 
stacking faults in dislocation loops in the former. 8 figs.; 2 tabs. 


31377 


(INIS-SU-271, pp. 66-71) Swelling and phase stabil- 
ity of KI8N10T steel irradiated in BOR-60 reactor. Borodin, O.V. 


(AN Ukrainskoj SSR, Donetsk (Ukrainian SSR).  Fiziko- 
Tekhnicheskij Inst.); Bryk, V.V.; Voevodin, V.N.; Neklyudov, |.M.; 
Platonov, P.V.; Neustroev, V.S.; Shamardin, V.K. AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 
224p. (In Russian). (CONF-9005247-—: International conference on 
radiation material science, Alushta (USSR), 22-25 May 1990). In 
Radiation materials science. V. 3. Order Number DE92001301. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Electron-microscopic and X-ray spectral study was made on 
shrouds of fuel assemblies of Khi8N10T steel after irradiation in 
BOR-60 reactor up to 68 dpa dose in 320-600 deg C range. It was 
established that formation and evolution of dislocations, vacancy 
voids, silicides and carbonitrides took place under the effect of 
neutron radiation. Segregation of inpurity atoms on dislocations, re- 
sulting to dislocation splitting, was observed at 580-600 deg C. 
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Primary carbonitrides are enriched with Ni-and Si. Formation of G- 
phase is defermined by partial coefficients of diffusion for separate 
elements constituting the precipitate. 8 refs.; 6 figs.; 3 tabs. 


31378 (INIS-SU-271, pp. 72-80) Evolution of structure and 
mechanical properties of austenitic stainless steels under 
damageing dose increase within a wide irradiation tempera- 
ture range. Shamardin, V.K. (Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)); Neustroev, V.S.; 
Golovanov, V.N.; Povstyanko, A.V. AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 224p. (In Rus- 
sian). (CONF-9005247-: International conference on radiation 
material science, Alushta (USSR), 22-25 May 1990). In Radiation 
materials science. V. 3. Order Number DE92001301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The mechanical properties, radiation swelling of OKh16N15M3B 
steel irradiated as fuel cans in BOR-60 reactor in the range of 350- 
720 deg C up to damage doses of 78 dpa were examined. With 
elevation of swelling value up to level over 7-10 % the tendency to 
embrittlement was observed in the maximum swelling temperature 
range of 500-550 deg C. With increasing the damage dose it was 
shown the existence of high-temperature maximum of swelling at 
650-720 deg C. The interrelation of changes in mechanical proper- 
ties of irradiated steels with parameters of microstructure in 
particular interparticle distance is analyzed. 15 figs. 


31379 (INIS-SU-271, pp. 81-88) Investigations into radie- 
tion swelling and mechanical properties of irradiated 
austenitic chromium-manganese_ steel. Shamardin, V.K. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)); Bulanova, T.M.; Neustroev, V.S.; Ostrovskij, Z.E.; 
Kosenkov, V.M.; Ivanov, L.I.; Demina, E.V.; Prusakova, M.D. AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
inst. 1990. 224p. (in Russian). (CONF-9005247-: International 
conference on radiation material science, Alushta (USSR), 22-25 
May 1990). In Radiation materials science. V. 3. Order Number 
DE92001301. Source: OSTI; NTIS (US Sales Only); INIS. 

Presented are the results of investigations of material with fast- 
dropping radioactivity-austenitic Cr-Mn steel (04Kh12G14N4YuM), 
damage dose dependence of swelling and mechanical properties 
of steel. It is shown that 04Kh12G14N4YuM steel has high radia- 
tion swelling resistance up to a damage dose of 60 dpa at 
temperature ranging from 340 to 530 deg C. Mechanical properties 
of steel are as good as those of austenitic Cr-Ni steels up to 30 
dpa and 40 deg C. Ductility does not decrease lower than 2-5 %. 
Dose and temperature increase leads to instability of -+-solid 
solution, that is confirmed by the results of TEM and X-ray exami- 
nations. 4 refs.; 6 figs.; 2 tabs. 


31380 (INIS-SU-271, pp. 89-96) Irradiation effects on struc 
ture and properties of dispersion-' ferritic steel. 
Fedorchenko, I.M.; Ivanova, I.I.; Demidik, A.N.; Loguntsev, E.N.; 
Nalesnik, V.M.; Averina, M.V. AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 224p. (In Rus- 
sian). (CONF-9005247—:. International conference on radiation 
material science, Alushta (USSR), 22-25 May 1990). In Radiation 
materials science. V. 3. Order Number DE92001301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A study was made on irradiation effects in WWR-M, IVV-2M and 
BN-600 reactors on mechanical properties of dispersion-hardened 
steel of KhBM2TiO2 composition, produced by the methods of 
powder metallurgy. It is shown that examined steel is characterized 
by high radiation stability under irradiation in liquid sodium by 
2.6x1075 n/cm? fluence. The steel has no tendency to embrittle- 
ment at 300 deg C under irradiation up to 3x102° n/cm? fluence 
and is characterized by higher heat resistance, as compared to 
similar casted steel. 3 refs.; 7 figs. 


31381 (INIS-SU-271, pp. 96-109) Postirradiation examina- 
tion of steels and alloys irradiated up to high damageing 
doses. Povstyanko, A.V. (Nauchno-lssledovatel'skij Inst. “Atomnykh 
Reaktorov, Dimitrovgrad (USSR)); Shamardin, V.K.; Golovanov, 
V.N.; Neustroev, V.S.; Kuz’min, V.I.; Fedoseev, A.E.; Romaneev, 
V.V.; Medvedeva, E.A.; Mitrofanova, N.M. AN Ukrainskoj SSR, 
Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 224p. (In 
Russian). (CONF-$005247-: International conference on radiation 





material science, Alushta (USSR), 22-25 May 1990). In Radiation 
materials science. V. 3. Order Number DE92001301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Presented are the results from the examinations of fuel cans 
made of austenitic, ferritic-martensite steels and high nickel alloys 
irradiated within the temperature range of 350-700 deg C to the 
damage doses of 78-86 dpa in BOR-60 and BN-600 reactors. The 
dose and temperature relations of mechanical properties and mate- 
rial swelling are obtained. The change of properties of material 
studied is analysed with accounting for structure, composition and 
irradiation conditions. 5 refs.; 14 figs.; 3 tabs. 


31382 (INIS-SU-271, pp. 110-118) Study of mechani- 
cal properties of austenitic steels O6Kh16N15M3B, 
O8Kh16N15M3BR, O6Kh16N15M2G2TR and ferritic-martensitic 
1Kh13M2BFR steel, irradiated in BN-350 reactor. Vorob’ev, A.N. 
(Gosudarstvenny| Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Dmitriev, 
V.D.; Vakhtin, A.G.; Budylkin, N.I.; Mironova, E.G. AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990 
224p. (In Russian). (CONF-9005247-: International conference on 
radiation material science, Alushta (USSR), 22-25 May 1990). In 
Radiation materials science. V. 3. Order Number DE92001301. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of alloying and irradiation temperature on void 
swelling and tensile properties of ferritic/martensitic 1Kh13M2BFR 
and 06Kh16N15M3B-type steels irradiated up to fast-neutron flu- 
ence of 1.4x10®” n/m* (E>0.1 MeV) were examined. Boron-doped 
and B, Ti and Mn-doped steels exhibited the higher void swelling 
resistance without any loss of strength. The minimum ductility 
value was higher than 1%. For the 1Kh13M2BFR steel irradiated at 
610 deg C some loss of strength was found. 1 ref.; 6 figs. 


31383 (INIS-SU-271, pp. 119-126) Electron microscopical 
investigation into microstructure of irradiated fuel cans of 
austenitic and _ ferriticomartensitic steels. Ageev, VS. 
(Vsesoyuzny} Nauchno-Issledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Zyablov, V.M.; Medvedeva, E.A. AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1990. 224p. (In Russian). (CONF-9005247-: International 
conference on radiation material science, Alushta (USSR), 22-25 
May 1990). In Radiation materials science. V. 3. Order Number 
DE92001301. Source: OSTI; NTIS (US Sales Only); INIS. 

Electron-microscopy results on investigation of structure and 

phase composition of fuel cans from Cri6Ni1S5Mo3NbB, 
Cri6Ni15Mo2Mn2TiVB and Cri3Mo2NbVB steels irradiated in 
BOR-60, BN-350 and BN-600 reactors are presented and com- 
pared with the results obtained for commercial sladding material 
Cri6Ni1S5Mo3Nb. Positive role of boron and other alloying 
elements in swelling supression for Cr16Ni15 type steels is estab- 
lished. High resistance of ferritic-martensitic steel Cr13Mo2NbVB to 
swelling has been confirmed. Influence of neutron irradiation on 
phase decomposition of a-solid solution in Cri3Mo2NbVB steel is 
investigated. 15 refs.; 7 figs. 
31384 (INIS-SU-271, pp. 127-133) Radiation stabil 
ity and peculiarities of radiation-induced diftusion in 
thanium-zirconium system. Smirnov, E.A. (Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR)); Smirnov, K.E.; 
Kozhevnikov, O.A.; Yarmolovich, |.1. AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 224p. (In Rus- 
sian). (CONF-9005247-: International conference on radiation 
material science, Alushta (USSR), 22-25 May 1990). In Radiation 
materials science. V. 3. Order Number DE92001301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Vuinerability to radiation damage of titanium alloy with 11 % Zir- 
conium after irradiation in WWR-M reactor during 2500-3000 h was 
evaluated according to the values of impact strength. It is shown 
that radiation damage is caused both by radiation defects and by 
structural changes, accelerated in result of radiation-induced diffu- 
sion of interstitial impurities. 8 refs.; 3 figs.; 1 tab. 


31385 (INIS-SU-271, pp. 199-206) Structural defects and 
radiation damages in amorphous materials. Bakaj, A.S. (AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 


36 MATERIALS 
3601 Metals and Alloys 


Inst.). AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko- 
Tekhnicheskij Inst. 1990. 224p. (In Russian). (CONF-9005247-: 
International conference on radiation material science. Alushta 
(USSR), 22-25 May 1990). In Radiation materials science. V. 3. 
Order Number DE92001301. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Within the framework of the polyciuster model the kinetics of de- 
fects formation and structural transformations in amorphous solids 
under irradiation is considered. In locally-regular clusters (LRC) 
irradiation produces vacancies and interstitials. In contrast to crys- 
tals, in LRC the length of crowdions and focusons is bounded by 
the correlation radius, as a result there is no distinct separation of 
depleted and enriched zones of a cascade. Radiation-induced 
segregation leads to redistribution of alloying elements near inter- 
cluster boundaries and to loss of alloy stability. In polyciusters 
vacancy swelling is suppresed because of high density of 
boundaries, but bubble swelling and blistering resulting from accu- 
mulation of small atoms (for example He) at the polyciuster 
boundaries can occur. 12 refs. 


31386 (JINR-D—9-89-708, pp. 142-146) Study on wear resis- 
tance of new materials with surface activation. Tendera, P. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in Rus- 
sian). (CONF-8905387--: 2. international conference on cyclotrons 
and its applications, Bechine (Czechoslovakia), 29 May - 3 jun 
1989). In Proceedings of the 2. International conference on cy- 
clotrons and its application. 405p. Order Number DE92001302. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of study on wear of machine elements in the auto- 
motive industry using their activation by charged particles are 
given. The needle on desc method, ceramic materials based on ti- 
tanium and zirconium coated with TiC and TIN thin layers, as well 
as, with surfaces treated by ion implantation are used in these 
studies. 5 refs.; 5 figs. 


31387 (Juel-2454) Effect of helium on creep and fatigue 
(MAT 11). Final report. Schroeder, H. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Festkoerperforschung. Mar 1991. 53p. 
Order Number DE91531915. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This final report contains experimental results on mechanical 
properties (creep, fatigue, tensile) and microstructural investiga- 
tions (SEM, TEM) of pre-implanted samples of steels or alloys. 
(AISI 316, AIS] 316L, DIN 1.4970, JPCA 8206, DIN 1.4914; Incoloy 
800H, Hastelloy X, DIN 1.4981, (Feo4g Nio.s:)3V, Fe17Ni17Cr, 
Fe15Ni15Cr, Nimonic PE 16, Ni8Si). Furthermore theoretical 
aspects and developed models and mechanisms for helium embrit- 
tlement are described. This report is presented in the form of an 
extended summary without figures. (MM). 


31388 (Jue+2460) Fracture mechanical investigations 
about crack resistance behaviour in non-transforming ceram- 
ics in particular aluminum oxide. Baer, K.K.O.; Kleist, G.; Nickel, 
H. Forschungszentrum Juelich GmbH (Germany). Inst. fuer Reak- 
torwerkstoffe; Technische Hochschule Aachen (Germany). Mar 
1991. 146p. (In German). Order Number DE92704857. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dissertation submitted by K.K.O. Baer. 

The aim of this work is the clearification of R-curve behaviour of 
non-transforming ceramics, in particular aluminum oxide exhibiting 
incrystalline fracture. Investigations of crack growth in controlled 
bending experiments were performed using 3-Pt- and 4-Pt-bending 
samples of differing sizes under inert conditions. The fracture 
experiments were realized using several loading techniques, for ex- 
ample constant and varying displacement rates, load rupture (P = 
0) and relaxation tests (v = 0). In addition unloading and reloading 
experiments were performed to investigate hysteresis curves and 
residual displacements in accordance with R-curve behaviour. Dur- 
ing the crack-growth experiments, the crack extension was 
measured in situ using a high resolution immersion microscope. 
With this technique, the fracture processes near the crack tip 
(crack activity zone) was observed as well. The crack resistance 
as a function of crack extension (R-curve) was determined using 
differing calculation methods. All of the methods used resulted in 
approximately identical R-curves, within the statistical error band. 
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The crack resistance at initiation Ro was 20 N/m. The crack resis- 
tance increased during approximately 3 mm of growth to a 
maximum of 90 N/m. A decrease in the crack resistance was de- 
termined for large a/W (crack length normalized with sample 
height) values, independant of the calculation methods. The R- 
curve behaviour was interpreted as due to a functional resistance 
behind the observed crack tip, which arises from a volume dilata- 
tion in the crack activity zone while the crack proceeds. (orig.). 


31389 (KFK-4817) Electrochemical studies of the corro- 
sion behavior of the fine-grained structural steel DIN W.Nr. 
1.0566 between 55 and 90deg C in simulated salt brine reposi- 
tory environments. Farvaque-Bera, A.M.; _ Leistikow, S. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Ma- 
terialforschung. May 1991. 101p. Order Number DE91531521. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The electrochemical corrosion of the fine-grained structural steel 
DIN W. Nr. 1.0566 was tested between 55 and 90deg C in three 
simulated salt brines of similar compositions as analyzed for the 
Gorleben repository environment. As test parameters the tempera- 
ture, the salt brine composition, the stirring velocity and the oxygen 
content as well as the state of the steel surface were varied. As 
experimental results are presented: (1) the free corrosion poten- 
tials of the steel in three brines, (2) Tafel plots of current densities 
as measured potentiodynamically in the anodic and cathodic vicin- 
ity of the corrosion potentials and being representative for the rate 
of metal dissolution, (3) the surface morphology of the corroded 
specimens. As mechanisms - in the absence of oxygen - the ca- 
thodic reduction of water and the anodic dissolution of iron are 
considered to prevail the corrosion reaction. It is shown that the 
applied electrochemical techniques are able to determine within an 
accelerated procedure the most important corrosion parameters in 
respect to their influence on rate of metal dissolution and morphol- 
ogy of corrosion attack. (orig.). 


31390 (KFTI--88-53) Effects of high-energy electron and 
gamma radiation on mechanical properties of steels Kh18N10T 
and O6Kh16N15M3B. Neklyudov, 1.M.;  Ozhigov, LS.; 
Parkhomenko, A.A.; Stefanov, V.F. AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1988. 12p. (In Russian). 
Order Number DE91644605. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A study was made on main mechanical properties of industrial 
steels: Kh16N15M3B, Khi6N15M3B modified and Kh18N10T, 
irradiated by high-energy (e,-y)-beams in wide range of test temper- 
atures (20...100 deg C). It is shown that sufficient change of 
properties is observed at (e,-7)-radiation doses <0.2 dpa radiation 
hardening low-temperature raiation embrittlement. It is shown that 
threshold dose of radiation hardening and radiation embrittlement 
in the case of (e,-y)- and neutron irradiation is equal to 10-4 dpa. 


31391 (KFTI-88-62) Pore formation in metals under high 
density during irraiation. Dubinko, V.l. AN Ukrainskoj SSR, 
Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij inst. 1988. 12p. (in 
Russian). Order Number DE91644606. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Consideration is given to the model of homogeneous pore forma- 
tion, taking account of preference, that is preferable absorption of 
interstitials by them. The suggested model predicts higher rate of 
pore formation in BCC-metals as compared to FCC-metals. This is 
supported by experiments. 


31392 (KFTI-88-69) On the nature of phase transforma- 
tions induced by ion bombardment in thin films of transition 
metals. Zelenskij, V.F. (and others); Neklyudov, |.M.; Martynov, 
|S. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko- 
Tekhnicheskij Inst. 1988. 16p. (In Russian). Order Number 
DE91644607. Source: OSTI; NTIS (US Sales Only); INIS. 

Electron diffraction investigation into polycrystalline Ni films, 
bombarded by separated ion beams of different nature. Bombard- 
ment by N* ions results to occurence of HCP-phase with lattice 
parameters, typical for NizN compound, and in the case of O* ions 
to FCC with NiO parameter. 


31393 (LA-UR-91-2417) The new metals and alloys compi- 
lation, a powertul materials analysis tool. Wallace, P.L. (Los 
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Alamos National Lab., NM (United States)); Calvert, L.D.; Huang, 
T.C. Los Alamos National Lab., NM (United States). [1991]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910862-2: Pacific-international 
congress on x-ray analytical methods, Honolulu, H! (United States), 
12-16 Aug 1991). Order Number DE91016199. Source: OSTI; 
NTIS; GPO Dep. 

A new compilation of Metals and Alloys indexes of powder 
diffraction and structural data has been completed. This compila- 
tion is designed to make characterization of metallic and related 
nonmetallic materials! easier and more accurate. To achieve these 
goals, the existing Metals and Alloys Powder Diffraction File (M&A 
PDF) contents were greatly increased to make the M&A PDF con- 
tents similar to standard metallurgical references. Then six new 
indexes based on the M&A PDF were developed. 


31394 (LA-UR-91-2502) Absence of antiferromagnetic or- 
der in UBe,,. de Visser, A. (Amsterdam Univ. (Netherlands)); van 
Dijk, N.H.; Franse, J.J.M.; Lacerda, A.; Flouquet, J.; Fisk, Z.; 
Smith, J.L. Los Alamos National Lab., NM (United States). [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910903—8: International confer- 
ence on magnetism, Edinburgh (United Kingdom), 1-7 Sep 1991). 
Order Number DE91016320. Source: OSTI; NTIS: INIS; GPO Dep. 

The linear magnetostriction (A,; and /,) of a single-crystalline 
sample of the heavy-fermion compound UBe,3 has been measured 
for fields B < 8 T (B,,[100]) in the temperature interval 0.3 < T < 
12 K. We find neither evidence for the antiferromagnetic order 
(Tyn=8.8 K) nor for the magnetostrictive oscillations, that were re- 
ported recently. Instead \ varies proportional to B* as expected for 
a normal paramagnetic metal. 8 refs., 3 figs. 


31395 (LA-UR-91-2599) The commensurate spin excitation 
in chromium: A polarised neutron investigation. Pynn, R. (Los 
Alamos National Lab., NM (United States)); Stirling, W.G.; Sever- 
ing, A. Los Alamos National Lab., NM (United States). [1991]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. (CONF-9108108-2: International conference 
on neutron scattering in conjunction with the international confer- 
ence on magnetism, Oxford (United Kingdom), 27-30 Aug 1991). 
Order Number DE91018020. Source: OSTI; NTIS; INIS; GPO Dep. 

A polarised neutron experiment with neutron energy analysis has 
been performed with a single-Q sample of chromium in a large 
magnetic field. The 4-meV “commensurate” mode is found to in- 
volve spin fluctuations parallel to the ordered chromium moments. 
8 rets., 3 figs. 


31396 (LA-UR-91-2679) Oxide properties of a gamma tita- 
nium aluminide: A surface science study. Taylor, T.N.; Paffett, 
M.T. Los Alamos National Lab., NM (United States). [1991]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910938—1: International confter- 
ence on high temperature aluminides and intermetallics, San 
Diego, CA (United States), 17-19 Sep 1991). Order Number 
DE91018024. Source: OSTI; NTIS; GPO Dep. 

The surface properties of oxides grown on a gamma titanium 
aluminide (2 at. % Nb) have been examined using a x-ray 
photoelectron spectroscopy (XPS) and secondary-ion mass spec- 
troscopy (SIMS). An oxide formed on the sample during air 
exposure at room temperature was thermally destabilized in ultra- 
high vacuum. The heating largely decomposed the advanced Ti 
oxidation states to give a predominate +2 valence configuration at 
600°C, while the Al oxide was somewhat enhanced for the same 
treatment. Growth of a post chemisorption oxide for various tem- 
peratures and exposure times at pressures < 10-® Torr oxygen 
revealed the progressive development of Ti and AL oxide. At a 
temperature of 600°C the Ti component was greatly enhanced rel- 
ative to the Al content in the surface region. This separation of Ti 
from Al was clearly visible in SIMS measurements. The develop- 
ment and thermal stability of these oxides is in agreement with the 
heats of formation and available valence states for the two majority 
components in the material. 12 refs., 4 figs. 


31397 (LBL—29553) Characterization of rare earth perma- 
nent magnets. Huetten, A.; Thomas, G. Lawrence Berkeley Lab., 





CA (United States). Jun 1991. 20p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-901059-1: 11. international workshop on rare earth mag- 
nets and their applications and 6th international symposium on 
magnetic anisotropy and coercivity in rare earth-transition metal al- 
loys, Pittsburgh, PA (United States), 21-24 Oct 1990). Order 
Number DE91017010. Source: OSTI; NTIS; GPO Dep. 

Recently developed alloys based either on ternary phases such 
as NdoFe,4B (2-14) or on iron-rich pseudobinaries with the 
ThMn,2-structure combine excellent intrinsic magnetic properties 
with the appropriate microstructure for applications as hard mag- 
netic materials. In order to understand the magnetic behavior of 
these materials, systematic microstructural characterization has 
been performed using microdiffraction, x-ray microanalyses and 
high resolution electron microscopy. The magnetic behavior of 
three types of NdFeB specimens, namely sintered, mechanically al- 
loyed and melt-spun, is correlated to their microstructure. The effect 
of minority phases on the magnetization and the coercivity in these 
materials is investigated. The ease with which the nonmagnetic 
Nd-rich grain boundary phase decouples hard magnetic “2-14” ma- 
trix grains depends on their average grain size which is related to 
the different preparation processes. 20 refs., 5 figs., 1 tab. 


31398 (NIIAR-7-(790)) Radiation stability of chromium low 
alloys. Chakin, V.P.; Kazakov, V.A. Nauchno-issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR). 1990. 22p. (In Rus- 
sian). Order Number DE91644608. Source: OSTI!; NTIS (US Sales 
Only); INIS. 

Radiation effect on the behaviour of mechanical properties and 
structure of chromium low alloys such as VKh-2K, KhP-3, VKhM in 
the wide range of temperatures and neutron fluences is studied. 
Radiation stability of the alloys is shown to be limited by low- 
temperature radiation embrittlement (LTRE), caused by radiation 
hardening as a result of formation of radiation-induced defects 
such as dislocation loops and vacancy voids in the structure. The 
methods for prevention LTRE of chromium alloys are suggested. 8 
rets.; 8 figs. 


31399 (NSS-R-164) The resistance of austenitic stainless 
steels to pitting corrosion in simulated BFS/OPC pore waters 
containing thiosulphate ions. Betts, A.J. (Manchester Univ. (UK). 
Inst. of Science and Technology); Newman, R.C. United Kingdom 
Nirex Ltd., Harwell (United Kingdom). Jun 1989. 15p. Order Num- 
ber DE92601052. Source: OSTI; NTIS (US Sales Only); INIS. 

Current plans for the disposal of intermediate-ievel nuclear waste 
involve the use of austenitic stainless steel drums. The immediate 
environment seen by both the inner and outer surfaces of these 
drums will be alkaline, as a consequence of the encasement of 
both the drum and its contents in concrete. Normally there would 
be no risk of localized corrosion of the steel in this situation, but a 
possible complication is introduced by the use of blast-furnace slag 
(BFS) to decrease the permeability of the concrete. Metal sul- 
phides in the BFS react with air and water to yield thiosulphate 
ions, which are known to be corrosive towards stainless steels in 
environments of near-neutral pH. This research was carried out to 
study the effects of thiosulphate at alkaline pH, simulating the con- 
crete environment. Types 304L and 316L stainless steel have been 
tested for pitting corrosion resistance in simulated BFS/Ordinary 
Portiand Cement pore waters of pH 10-13, at 20°C and 50°C. The 
results show that the 316L steel is essentially immune to pitting. 
The 304L steel shows some pitting at the higher temperature, es- 
pecially at the higher chloride concentrations, but only at pH values 
of less than 12, which would require serious deterioration of the 
cement matrix. (author). 


31400 (NUREG/CR-4667-Vol.12) Environmentally assisted 
cracking in light water reactors: Semiannual report, October 
1990—March 1991: Volume 12. Shack, W.J. (Argonne National 
Lab., IL (United States)); Hicks, P.D.; Ruther, W.E.; Chung, H.M.; 
Kassner, T.F.; Soppet, W.K.; Sanecki, J.E. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Argonne National Lab., IL (United States). Aug 1991. 56p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (ANL-91/24). Source: 
OSTI; NTIS; INIS; GPO. 
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This report summarizes work performed by Argonne National 
Laboratory on fatigue and environmentally assisted cracking in light 
water reactors during the six rnonths from October 1990 to March 
1991. The fatigue life of A533-Gr B pressure vessel steel was 
studied in high purity (HP) deoxygenated water, in simulated PWR 
water, and in air. Fatigue data are compared with the design curve 
in Section 3 Appendix A of the ASME Boiler and Pressure Vessel 
Code. Equations in Section 11 of the ASME Boiler and Pressure 
Vessel Code that relate crack growth rates (CGRs) of ferritic steels 
to loading parameters have been modified to incorporate CGR data 
that we recently acquired at high load ratios. The effect of water 
flow rate on the stress corrosion cracking (SCC) behavior of Type 
316NG stainless steel (SS) was investigated in fracture-mechanics 
CGR tests in HP oxygenated water at 289°C. Corrosion fatigue 
curves for austenitic SS in Section 11 of the ASME Boiler and 
Pressure Vessel Code have been modified to be more consistent 
with SCC data in simulated LWR environments at high load ratios. 
High- and commercial-purity specimens of Type 304 SS from BWR 
absorber-rod tubes, irradiated during service in two reactors to flu- 
ence levels of 14-2 x 10°’ necm-? (E >1 MeV), were examined 
by Auger electron spectroscopy to characterize irradiation-induced 
grain boundary segregation and depletion of alloying and impurity 
elements, which have been associated with irradiation-assisted 
SCC of the steel. Slow-strain-rate tensile tests have been con- 
ducted in air and in simulated BWR water on specimens obtained 
from the irradiated commercial-purity Type 304 SS absorber-rod 
tubes. 60 refs., 37 figs., 10 tabs. 


31401 Electromagnetic confinement and movement of thin 
sheets of molten metal. Lari, R.J.; Praeg, W.F.; Turner, L.R. To 
US Dept. of Energy. 18 Oct 1988. USA Patent patent application 
7-259,389. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE91017136. Source: OSTI; NTIS; GPO Dep. 

An apparatus capable of producing a combination of magnetic 
fields that can retain a metal in liquid form in a region having a 
smooth vertical boundary including a levitation magnet that pro- 
duces low frequency magnetic field traveling waves to retain the 
metal and a stabilization magnet that produces a high frequency 
magnetic field to produce a smooth vertical boundary. As particu- 
larly adapted to the casting of solid metal sheets, a metal in liquid 
form can be continuously fed into one end of the confinement 
region produced by the levitation and stabilization magnets and re- 
moved in solid form from the other end of confinement region. An 
additional magnet may be included for support at the edges of the 
confinement region where eddy currents loop. 


31402 Multilayer diffraction grating. Barbee, T.W., Jr. To 
Dept. of Energy. 18 Oct 1988. USA Patent patent application 7- 
259,564. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DES91016976. Source: OSTI; NTIS; GPO Dep. 

This invention is for a reflection diffraction grating that functions 
at x-ray to VUV wavelengths and at normal angles of incidence. 
The novel grating is comprised of a laminar grating of period D 
with flat-topped grating bars. A multiplicity of layered synthetic mi- 
crostructures, of period d and comprised of alternating fiat layers of 
two different materials, are disposed on the tops of the grating bars 
of the laminar grating. In another embodiment of the grating, a 
second multiplicity of layered synthetic microstructures are also dis- 
posed on the flat faces, of the base of the grating, between the 
bars. D is in the approximate range from 3000 to 50,000 
Angstroms, but d is in the approximate range from 10 to 400 
Angstroms. The laminar grating and the layered microstructures 
cooperatively interact to provide many novel and beneficial instru- 
mentational advantages. 2 figs. 


31403 (PNL-SA-19237) Irradiation-induced chromium de- 
pletion and its influence on integranular stress corrosion 
cracking of stainless steels. Bruemmer, S.M.; Charlot, L.A.; Si- 
monen, E.P. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830 ;AC06-76RL01831. 
(CONF-910808—4: 5. international symposium on environmental 
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degradation on materials in nuclear power systems - water reac- 
tors, Monterey, CA (United States), 25-29 Aug 1991). Order 
Number DE91017418. Source: OSTI; NTIS; INIS; GPO Dep. 
Irradiation dose effects on grain boundary chromium depletion 
were quantified using analytical electron microscopy on fine- 
grained, sputter-deposited stainless steels. Damage levels up to 10 
dpa were produced in near-surface regions (encompassing several 
grain diameters in depth) by ion bombardment at 500°C. A sharp 
decrease in the grain boundary chromium concentration was ob- 
served with increasing dose until damage levels reached ~5 dpa. 
Chromium concentrations dropped from 18 wt % to ~10 wt % at 5 
dpa, then remained nearly constant at higher dose. The width of 
the chromium depleted region increased with dose reaching about 
8 nm at 5 dpa. Radiation-induced chromium depletion was mod- 
eled by the inverse Kirkendall effect and was found to accurately 
predict experimental measurements on ion-irradiated steels. Pre- 
dictions were also consistent with the limited data reported on 
neutron-irradiated materials. This fit of the model to ion irradiation 
measurements gives more credibility to predictions of expected de- 
pletion characteristics from in-core neutron exposures. Grain 
boundary chromium concentrations of ~10 wt % and depletion 
widths of ~4 nm are predicted after a neutron fluence (1 dpa) which 
is known to promote irradiation-assisted stress corrosion cracking 
(IASCC). Similarities were noted between predicted depletion dur- 
ing ion irradiation at 500°C and during neutron irradiation at 288 C. 
Radiation-induced chromium depletion profiles were simulated in 
304SS by an iterative heat treatment sequence to produce very 
narrow concentration gradient with chromium minimums of ~11 wt 
% and depletion widths of 2, 5, 10, 20 and 50 nm. 16 refs., 5 figs. 


31404 (RFP-4327) Screening study of the effect of various 
impurities on the density of plutonium. Selle, J.E.; Lawton, B.B. 
EG and G Rocky Flats, Inc., Golden, CO (United States). Rocky 
Flats Plant. 31 May 1991. 36p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC34-90DP62349. Order Num- 
ber DE91017210. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
A program was initiated to study effects of various impurities on 
the properties on plutonium and plutonium alloys. As part of this 
work, a screening study was initiated that included 14 elements. A 
full factorial design would require 16,384 alloys. A statistically de- 
signed experiment was used in which 32 alloys were produced, 
using varying combinations of these 14 elements, plus three alloys 
with no additions, and three alloys with all 14 elements added. The 
purpose of the experiment was to identify those elements having a 
significant effect on the density of plutonium. All of the alloys were 
conducted through various processing steps designed to transform 
any retained high-temperature phases to alpha phase and to close 
any microcracks in the alloys. Density after each processing step 
was used as the dependent variable. Detailed statistical analyses 
were used to determine which elements are important to plutonium 
density after each processing step. A description of the statistical 
methods used and the results of the analyses are provided. Eight 
elements proved to be important to final density. Aluminum, 
gallium, silicon, and tin have an effect by themselves. Silicon, man- 
ganese, Zirconium, and tungsten showed two-way interactions with 
aluminum, and tantalum and silicon also showed a two-way interac- 
tion. As a result of these analyses, a follow-on study was designed 
to test the effect of these eight elements, as well as carbon and 
uranium, on the properties of plutonium. 3 refs., 2 figs., 17 tabs. 


31405 (SAND—90-3248C) Wettability of low temperature 
solder alloys for step-soldering. Hosking, F.M.; Vianco, P.T.; 
Frear, D.R. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91018348. Source: OSTI; NTIS; GPO Dep. 

The electronics industry relies on step-soldering during device 
attachment or subsequent reworking of heavily populated hybrid mi- 
crocircuits and multilevel networks. Although there are many low to 
intermediate melting solder alloys that are commercially available, 
their wettability on typical base metals, such as Cu, Ni, Au, and Sn, 
are not well characterized. This investigation examines the wetting 
behavior of several In, Sn, Pb, Bi, and Ag containing solder alloys 
on Ni-Sn plated aluminum alloy substrates with soldering tempera- 
tures ranging from 145 to 200°C. Two rosin mildly activated (RMA) 
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fluxes were included in the study. The wettability experiments were 
conducted with a Sandia designed wetting balance system. Wetting 
differences were observed between the two fluxes. The more ac- 
tive flux gave better wetting results and less variability in the 
meniscus terminations at the lower soldering temperatures. Wetting 
generally varied from adequate to very good. The Bi-bearing alloys 
generally gave the lowest wetting values. Work is in progress to 
determine the effects of aging on intermetallic growth and subse- 
quent mechanical strength. 12 refs., 12 figs., 2 tabs. 


31406 (SAND-91-0006C) High temperature creep proper- 
ties of eutectic and near eutectic silver-copper alloys: 
Application to metal/ceramic joining. Stephens, J.J.; Burchett, 
S.N.; Hosking, F.M. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 31p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
911003-10: Fall meeting of the Minerals, Metals and Materials 
Society of AIME and Materials Week of the American Society of 
Metals, Cincinnati, OH (United States), 20-24 Oct 1991). Order 
Number DE91017987. Source: OSTI; NTIS; GPO Dep. 
Calculations of residual stresses in eutectic Ag-Cu braze joints 
are often required to validate designs for a variety of metal/ceramic 
joining applications. In particular, Finite Element Analysis (FEA) 
codes have the capability of incorporating either elastic-plastic or 
minimum creep rate constitutive models for the braze material. Un- 
fortunately, neither high temperature stress-strain or creep data are 
available in the literature for eutectic Ag-Cu alloy in the microstruc- 
tural form encountered in braze joints. This paper presents the 
preliminary results of a study of the high temperature mechanical 
properties of eutectic 72Ag-28Cu and near-eutectic 67Ag-33Cu al- 
loys at temperatures from 250°C to 750°C. For the case of the 
67Ag-33Cu alloy, the stress exponent obtained from creep testing 
is observed to be a function of temperature. At 750°C, a stress ex- 
ponent of 1.5 is observed, which suggest that grain boundary 
sliding controls of deformation while at 350°C, the stress exponent 
of 4.6 suggests that matrix creep of the Ag-rich phase controls de- 
formation at this temperature. Creep data for both alloys have 
been fit to a power law equation which incorporates a temperature- 
dependent stress exponent. Compressive stress-strain tests using 
an engineering strain rate of 5%/min., were made over a tempera- 
ture range of 27° to 750°C. The linear work hardening slope is 
found to be fairly constant from room temperature up to 350°C, fol- 
lowed by a steep decrease in value above 450°C. FEA calculations 
are presented for a eutectic Ag-Cu braze joint between metallized 
alumina ceramic and Fe-29Ni-17Co alloy using two different types 
of constitutive relations for the brazement: a high temperature min- 
imum creep rate correlation; an elastic/plastic correlation using the 
temperature dependent yield stress and work hardening data. 


31407 (SAND—91-0041C) Shock-vaporization studies on 
zinc and porous carbon. Wise, J.L.; Kerley, G.l.; Trucano, T.G. 
Sandia National Labs., Alouquerque, NM (United States). [1991]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. (CONF-9107105-50: 1991 American 
Physical Society (APS) conference on shock compression of con- 
densed matter, Williamsburg, VA (United States), 17-20 Jul 1991). 
Order Number DE91017846. Source: OSTI; NTIS; GPO Dep. 

Experiments probing the shock-induced vaporization of zinc and 
porous carbon yielded time-resolved data suitable for evaluation of 
equation-of-state (EOS) models and computations that describe 
expanded-state material behavior. In these tests, partial vaporiza- 
tion of the target material occurred as the initial shock stress 
(2100 GPa) was released through a rarefaction originating at the 
target free surface. The target expansion products traversed a gap 
and impinged on a witness plate that was backed by a transparent 
window. A velocity interferometer recorded histories of the witness- 
plate/window interface velocity which were compared to 
one-dimensional wavecode (CTH) calculations based on selected 
multiphase EOS treatments. 10 refs., 4 figs. 


31408 (SAND-—91-0840C) The role of anodic dissolution in 
the stress corrosion cracking of Al-Li-Cu alloy 2090. Buchheit, 
R.G. Jr. (Sandia National Labs., Albuquerque, NM (United States)); 
Wall, F.D.; Stoner, G.E.; Moran, J.P. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 





(CONF-9106145-2: 1. symposium on environmental effects of ad- 
vanced materials, San Diego, CA (United States), 19-21 Jun 1991). 
Order Number DE91016403. Source: OSTI; NTIS: INIS; GPO Dep. 
The short-transverse (S-T) stress corrosion cracking (SCC) be- 
havior of Al-Li-CU alloy 2090 was studied using a static load SCC 
test technique. Time io failure was measured as a function of 
applied potential in several different environments. Rapid SCC fail- 
ures (< 10 hours) were observed only when the following criteria 
were satisfied: Ey, 1, < Eappiies < Epr.matix Where potentials refer 
to the breakaway potentials of the subgrain boundary T, (AloCuLi) 
phase and the a-Al matrix phase. E,, values were measured using 
potentiodynamic polarization of bulk materials intended to simulate 
the individual phases found in the subgrain boundary region. 
Results strongly suggest an anodic dissolution based SCC mecha- 
nism for this alloy where selective dissolution of T; on the subgrain 
boundary is a critical step. The unusual pre-exposure embrittlement 
phenomenon demonstrated by Al- Li alloys is also shown to be 
consistent with these simple SCC criteria. 21 refs., 9 figs., 6 tabs. 


31409 (SAND-91-1461C) Microstructural evolution during 
the thermomechanical fatigue of solder joints. Frear, D.R. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-911003—8: Fall meeting of the 
Minerals, Metals and Materials Society of AIME and Materials 
Week of the American Society of Metals, Cincinnati, OH (United 
States), 20-24 Oct 1991). Order Number DE91017309. Source: 
OSTI; NTIS; GPO Dep. 

Solder joints in electronic packages are electrical interconnec- 
tions that also function as mechanical bonds. The soker often 
constrains materials of different coefficients of thermal expansion 
that, when thermal fluctuations are encountered, causes the solder 
joint to experience cyclical deformation. Due to the catastrophic 
consequences of electrical or mechanical failure of solder joints, a 
great deal of work has been performed to develop a better under- 
standing of the metallurgical response of solder joints subjected to 
thermomechanical fatigue. This work reviews the microstructural 
and mechanical evolution that occurs in solder joints during 
thermomechanical fatigue. The eutectic Sn-Pb solder alloy is high- 
lighted. Unlike most materials that experience thermomechanical 
fatigue, solder is commonly used at temperatures of up to nine- 
tenths of its melting point. Therefore extensive creep, solid state 
diffusion, recrystallization and grain growth occur in this alloy re- 
sulting in the evolution of a heterogeneous coarsened band 
through which failure eventually takes place. Two other solder al- 
loys are compared with the Sn-Pb eutectic, a Pb-rich Sn-Pb alloy 
and a ternary near eutectic (40iIn-40Sn-20Pb, all alloys are given in 
wt. %). The Pb-rich alloy is a precipitated single phase matrix that 
does not evolve during thermomechanical fatigue and subsequently 
has a shorter lifetime. Conversely, the 40in-40Sn-20Pb solder is a 
two phase eutectic in which the microstructures refines during ther- 
momechanical fatigue giving it a longer lifetime than the eutectic 
Sn-Pb solder. The microstructural processes that occur during ther- 
momechanical fatigue and final fracture behavior are discussed for 
the three solder alloys. 47 refs., 14 figs. 


31410 (UCRL-JC—105422) Microstructural change and its 
influence on stress-strain behavior of two superplastic materi- 
als. Lesuer, D.R.; Syn, C.K.; Cadwell, K.L.; Mance, S.C. Lawrence 
Livermore National Lab., CA (United States). May 1991. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9106185-—2: International conference on 
superplasticity in advanced materials (ICSAM-91), Osaka (Japan), 
3-6 Jun 1991). Order Number DE91017431. Source: OSTI; NTIS; 
GPO Dep. 

The influence of microstructural evolution on tensile stress-strain 
behavior during superplastic flow has been studied for a quasi- 
single phase metal (Coronze 638) and a microduplex metal 
(ultrahigh-carbon steel - UHCS). The grain growth in UHCS during 
superplastic deformation has also been studied as a function of 
strain and strain rate. The stress-strain response was calculated by 
combining an empirical grain growth equation with simple constitu- 
tive laws for regions 2 and 3. Results show that hardening in these 
materials can be explained on the basis of grain growth. 7 refs., 5 
figs. 
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31411 (UCRL-JC—107488; Mechanisms of defect produc- 
tion and atomic mixing in high energy displacement cascades: 
A molecular dynamics study. Diaz de la Rubia. T.: Guinan, M.W 
Lawrence Livermore National Lab.. CA (United States). 5 Jun 
1991. 22p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9105130-€: Inter- 
national conference on physics of irradiation effects in metals, 
Siofok (Hungary), 20-24 May 1991). Order Number DE91017082. 
Source: OSTI: NTIS; INIS: GPO Dep. 

We have performed molecular dynamics computer simulation 
studies of displacement cascades in Cu at low temperature. For 25 
keV recoils we observe the splitting of a cascade into subcascades 
and show that cascades in Cu may lead to the formation of 
vacancy and interstitial dislocation loops. We discuss a new mech- 
anism of defect production based on the observation of interstitial 
prismatic dislocation loop punching from cascades at 10 K. We 
also show that below the subcascade threshold, atomic mixing in 
the cascade is recoil-energy dependent and obtain a mixing effi- 
ciency that scales as the square root of the primary recoil energy. 
44 refs., 12 figs. 


31412 (UCRL-JC—107698) Non-equilibrium microstructures 
produced during electron-beam and laser-beam surface modi- 
fication of metallic alloys. Elmer, J.W. Lawrence Livermore 
National Lab., CA (United States). 12 Aug 1991. 13p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-911003-13: Fall meeting of the Minerals, Metals 
and Materials Society of AIME and Materials Week of the American 
Society of Metals, Cincinnati, OH (United States), 20-24 Oct 1991). 
Order Number DE91018466. Source: OSTI; NTIS; GPO Dep. 
Rapid solidification that occurs during electron- and laser-beam 
surtace modification results in: (1) a refinement of the solidification 
features, (2) a reduction in solute segregation, (3) a reduction in 
the formation of interdendritic secondary phases, and (4) the for- 
mation of non-equilibrium microstructures. Solidification modeling of 
these microstructures will be reviewed in light of conventional 
dendritic-growth theory. While these models are applicable to most 
solidification conditions, recent observations have revealed that 
some alloy systems solidify under non-steady-state, non-dendritic, 
conditions at high solidification rates. These non-steady-state mi- 
crostructures consist of periodically-spaced arrays of solute-rich 
ultrafine particles or periodically-spaced alternating solidification 
modes that form “bands” parallel to the solidification front. The for- 
mation of these unique microstructures is discussed in the context 
of their distinct differences from the microstructures predicted by 
conventional dendritic growth theory. 60 refs., 9 figs., 2 tabs. 


31413 (UCRL-TT—106729) Survey of literature, phase 
diagrams and data: Part 1, Pu-Ag to Pu-Sn. Blank, H. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Literaturabteilung); 
Brossmann, G.; Kemmerich, M.; Weitzenmiller, F. Lawrence Liver- 
more National Lab., CA (United States); Kernforschungszentrum 
Karlsruhe GmbH (Germany). Literaturabteilung. Mar 1991. 17p. 
Translated from Binary and polynary systems with plutonium, pp. 
37-43; 105-110, KFK-105, June 1962. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE91018408. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains a survey of literature, phase diagrams and 
mechanical property data for plutonium-beryllium and plutonium- 
copper binary alloy systems. 20 refs., 4 figs. (JL) 


31414 (Y/DV-1100) Gas tungsten arc adaptive welding. 
Fleischer, B.; Younkin, J.R. Oak Ridge Y-12 Plant, TN (United 
States). 23 Jul 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. Order Number 
DE91017848. Source: OSTI; NTIS; GPO Dep. 

A system suitable for real time adaptive control of the multipass 
weld has been developed. Electrode position, weld current and 
wire-feed speed are controlled to accommodate variations encoun- 
tered as a consequence of the allowable dimensional machining 
and assembly tolerances. Control of the parameters is based on 
computer analysis of video images obtained from a miniature video 
camera placed coaxial with the welding electrode. Nondestructive 
examination of a weld test ring made under adaptive feedback 
control has confirmed that the test weld meets the quality require- 
ments applied to the weld. 6 refs. 
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Refer also to citation(s) 29594. 29711. 29858. 29862. 29863. 
29865, 29867. 29868, 30417. 30421. 30458, 30714. 30715. 31309. 
31342. 31344, 31406, 31813. 31836, 32022. 33206. 33254. 33262. 
33408 


31415 (ANL/CP-72131) Heteroepitaxial growth of TiOz, 
VOz, and TiO,/VO, multilayers by MOCVD. Chang. H.L.M.: Gao. 
Y.; Guo, J.: Foster, C.M.; You, H.; Zhang. T.J.; Lam. D.J. Argonne 
National Lab., IL (United States). Mar 1991. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9109156-2: 8. meeting of European Chemical 
Vapor Deposition (EURO CVD), Glasgow (United Kingdom). 8-13 
Sep 1991). Order Number DE91018543. Source: OSTI: NTIS; 
GPO Dep. 

Titanium and vanadium dioxide systems were selected to study 
the MOCVD process for the growth of oxide epitaxial films. Single- 
crystal TiO2and VO> films in single and multilayered configurations 
have been successfully grown on sapphire (a-Al2O3) single-crystal 
substrates. Seven distinct epitaxial orientation relationship between 
the films and the substrates were observed. Discussion on these 
epitaxial relationships based on the consideration of atomic ar- 
rangements of the materials is presented. From our experimental 
results, we concluded that single layer films (both TiO2 and VOz) 
were grown by the nucleations of three-dimensional clusters. 
Quantum mechanical calculations of the electronic structures, 
charge distributions, and energetics of the free substrate surfaces 
were performed and some results are presented. 


31416 (ANL/CP-72519) Tribological behavior of silver films 
prepared on ceramic surfaces by ion-beam-assisted deposi- 
tion. Erdemir, A.; Erck, R.A.; Ajayi, O.0.; Hsieh, J.H.; Cheng, C.C.; 
Nichols, F.A. Argonne National Lab., IL (United States). [1991]. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9109243-1: 5. international 
conference on surface modification technologies, Birmingham 
(United Kingdom), 2-4 Sep 1991). Order Number DE91017306. 
Source: OSTI; NTIS; GPO Dep. 

This study was undertaken to achieve low friction and low wear 
on ceramic materials by using adherent silver films prepared by 
ion-beam-assisted deposition (IBAD). In this deposition technique, 
low-energy ions are used to bombard the substrates and films 
before and during deposition to achieve better film-to-substrate ad- 
hesion, which is essential for improved tribological behavior. 
Cross-sectional transmission electron microscopy (XTEM) was 
used to investigate the grain morphology and the nucleation and 
growth characteristics of IBAD-silver films at film-substrate inter- 
faces. A ball-on-disk tribometer was used to evaluate the friction 
and wear properties of the silver-coated ceramics. The XTEM stud- 
ies indicated that the films exhibited an equiaxed grain structure 
with grain sizes ranging from 5 to 10 nm. Gaps and/or discontinuity 
were not detected at the interfaces, indicating that the silver films 
bond intimately to the alumina substrates. Tribological test results 
indicated that the wear of disks coated with IBAD-silver was un- 
measurably low; wear of alumina balls was by factors of 10 to 50 
lower than the wear of balls sliding against uncoated disks. The 
friction coefficient was one-half to one-third that of sliding pairs 
without IBAD-silver films. 29 refs., 12 figs., 2 tabs. 


31417 (ANL/CP-72549) lon beams in high-temperature su- 
perconductivity research. Rehn, L.E. Argonne National Lab., IL 
(United States). Jun 1991. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910715—2: 10. international conference on ion beam analy- 
sis, Eindhoven (Netherlands), 1-5 Jul 1991). Order Number 
DE91016521. Source: OSTI; NTIS; GPO Dep. 

As previous experience would suggest, ion beams have con- 
tributed to progress in high-T-~superconductivity research primarily 
in four ways. lon beams have been employed for (1) analyzing 
composition and structural details, including phonon properties; (2) 
fabricating thin-film specimens; (3) modifying properties for specific 
applications; and (4) performing fundamental irradiation effects 
studies. Examples of these contributions are presented in this brief 
summary, and the success of different approaches is evaluated. 
The emphasis is on the use of intermediate (50-500 keV) and 
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higher (0.5-10 MeV) energy ion beams: space limitations preclude 
covering the wide range of activities that have occurred in any de- 
tail. Substantial contributions from ion-beam techniques to the rapid 
progress that has occurred in high-T-research are clearly evident. 
49 rets.. 3 figs 


31418 (ANL/CP-73057) Flux dynamics in high- 
T-superconductors. Vinokur, V.V. (Argonne National Lab., IL 
(United States)); Blatter. G.: Feigel’man, M.V.: Geshkenbein, V.B.; 
Larkins. A.l. Argonne National Lab., IL (United States). Jul 1991. 
7p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910736—16: International con- 
ference on materials and mechanisms of superconductivity, 
Kanazawa (Japan).-22-26 Jul 1991). Order Number DE91017977. 
Source: OSTI; NTIS; GPO Dep. 

The theory of collective creep describing flux motion in a vortex 
glass state, and the theory of pinning of a vortex liquid by weak 
disorder are discussed. The exact solution for flux creep in a 
single-vortex pinning regime, and the theory of quantum collective 
creep are presented. 40 refs. 


31419 (ANL/CP-73356) Heteroepitaxy of MOCVD grown 
TiO2, VO2 films and TiO2/VO2 multilayers on sapphire (112 0). 
Chang. H.L.M.; Gao, Y.; Zhang. T.J.; Lam, D.J. Argonne National 
Lab., IL (United States). Aug 1991. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9107171-1: International workshop on science and tech- 
nology of thin films for the 21st century, Evanston, IL (United 
States), 28 Jul - 2 aug 1991). Order Number DE91018589. Source: 
OSTI; NTIS; GPO Dep. 

Single-crystal TiO. and VO, films in single- and multilayered 
configurations have been successfully grown on sapphire (1120) by 
the MOCVD technique. The epitaxial orientation relationships were 
determined by the X-ray diffraction and transmission electron mi- 
croscopy techniques. High resolution electron microscopy studies 
were performed to examine the microstructures of the films at 
atomic level. 14 refs., 3 figs. 


31420 (ANL/CP-73886) Critical currents in sputtered YBCO 
films. Schalk, R.M. (Atominstitut der Oesterreichischen Universi- 
taeten, Vienna (Austria)); Weber, H.W.; Barber, Z.H.; Davies, C.E.; 
Evetts, J.E.; Somekh, R.E.; Kim, D.H. Argonne National Lab., IL 
(United States). Jul 1991. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
910710-3: 6. international workshop on critical currents in 
superconductors (IWCCVI), Cambridge (United Kingdom), 7-12 Jul 
1991). Order Number DE91017976. Source: OSTI; NTIS; GPO 
Dep. 

The angular dependence of J. was investigated for c-axis 
oriented sputtered YBCO films. The observed features can be de- 
scribed neither by a 2D- nor by a 3D-anisotropic Ginzburg-Landau 
theory. An intrinsic pinning mechanism, effective only within a criti- 
cal angle 3. between the applied magnetic field and the copper 
oxide planes, has to be considered in order to describe the sharp 
and narrow peaks of J. at high fields and high temperatures. Neu- 
tron irradiation results also seem to be in favour of an intrinsic 
pinning model. 7 refs., 4 figs. 


31421 (ANL/CP—73887) Magnetic relaxation in a single 
crystal of YBa,Cu,0,. Shi, Donglu; Salem-Sugui, S. Jr. Argonne 
National Lab., IL (United States). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9108143-1: 1991 Chinese Academy of Science physical 
workshop for young scientists, Beijing (China), 19-24 Aug 1991). 
Order Number DE91017963. Source: OSTI; NTIS; GPO Dep. 

We report magnetic relaxation in a single crystal of YBa.Cu30, 
at a wide range of temperatures and applied fields. We interpret 
the magnetic relaxation by combining Bean's critical state-model 
and the Anderson-Kim flux creep theory. The effect of temperature 
and field dependence of flux creep rate and the relationship be- 
tween the flux-creep activation pinning energy and the decay of the 
persistent current are discussed. 4 refs., 2 figs. 


31422 (ANL/CP-73929) Anisotropy in the a-b plane of nor- 
mal and superconducting YBa2Cu30,. Crabtree, G.W. (Argonne 
National Lab., IL (United States)); Kwok, W.K.; Welp, U.; 





Umezawa, A.; Vandervoort, K.G.; Fleshler, S.; Downey, J.; Fang, 
Y.; Liu, J.Z. Argonne National Lab., IL (United States). Jul 1991. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9107143—2: International 
workshop on electronic properties and mechanisms in high-T, su- 
perconductors, Tsukuba (Japan), 29-31 Jul 1991). Order Number 
DE91017997. Source: OSTI; NTIS; GPO Dep. 

The anisotropy of the normal state resistivity, magnetic suscepti- 
bility, and the superconducting upper and lower critical fields in the 
ab plane of untwinned crystals of YBapCu30, is reviewed. While 
anisotropy is found in the normal state, none is found for the su- 
perconducting state. This behavior strongly supports the conclusion 
that the chains do not participate in the superconductivity, but 
raises questions about the effect of proximity. 24 refs., 7 figs. 


31423 (ANL/CP-—73930) Activation energies in a 
BizSiz,CaCu,0, single crystal. Reissner, M. (Technische Univ., 
Vienna (Austria). Inst. fuer Angewandte und Technische Physik); 
Steiner, W.; Kritscha, W.; Sauerzopf, F.M.; Weber, H.W.; Crabtree, 
G.W. Argonne National Lab., IL (United States). Jul 1991. 3p. 
Sponsored by USDOE, Washington, DC (United States); Fonds zur 
Foerderung der Wissenschaftlichen Forschung, Wien (Austria). 
DOE Contract W-31109-ENG-38. Project P8174;Project P7970. 
(CONF-910736—23: International conference on materials and 
mechanisms of superconductivity, Kanazawa (Japan), 22-26 Jul 
1991). Order Number DE91018640. Source: OSTI; NTIS; GPO 
Dep. 

The analysis of the time dependent magnetization measured in a 
field of 1T for a B12212 single crystal leads to a distribution of acti- 
vation energies with distinctly larger half width for B|| (a,b) than for 
B\|c. Within a model! of thermally activated flux creep, different val- 
ues for the relaxation time are obtained depending on the field 
direction. 3 refs., 3 figs. 


31424 (ANL/CP-74017) Electrical transport across grain 
boundaries in bicrystals of YBajCu30,;. Larbalestier, D.C. 
(Wisconsin Univ., Madison, WI (United States). Applied Supercon- 
ductivity Center); Babcock, S.E.; Cai, X.Y.; Field, M.B.; Heinig, 
N.F.; Williams, L.K.; Zhang, N.; Gao, Y.; Merkle, K.L.; Kaiser, D.L. 
Argonne National Lab., IL (United States). [1991]. 7p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Grant DMR88-09854;Grant DMR89-11332. 
(CONF-910736—22: International conference on materials and 
mechanisms of superconductivity, Kanazawa (Japan), 22-26 Jul 
1991). Order Number DE91018588. Source: OSTi; NTIS; GPO 
Dep. 

The superconducting properties of about 20 bulk-scale flux- 
grown bicrystals of YBazCu307_, have been measured in order to 
deduce the nature of the coupling across their grain boundaries. 
Bicrystals with types of misorientation relationship were studies: (1) 
6 [001] (C-type) and (2) 90° [010] plus an additional rotation about 
the a, | c, axis (P-type). A general trend for a transition from flux 
pinning (FP) to Josephson Junction (JJ) to resistive (R) behavior 
was observed as the misorientation angle increased. However, FP 
character was observed well into the high-angle regime, in particu- 
lar, for P-type bicrystals, and JJ behavior was observed at as low 
as 10° [001]. The J values of two bicrystals were increased by a 
second oxygen anneal. In one case (28° [001] boundary), ex- 
tended oxygenation produced a change from JJ to mixed JJ/FP 
behavior, markedly raising the transport critical current density (J) 
at all fields. HRTEM has been performed on two of the same 
bicrystals which were electromagnetically characterized. A thin sec- 
ond phase layer unobservable by conventional TEM was observed 
in a resistive boundary, whereas no such phase was detected at a 
JJ boundary. We conclude that the character of the boundary can- 
not be predicted either from its misorientation angle or the 
magnitude of its J-. 10 refs., 6 figs., 1 tab. 


31425 (ANL/CP-74039) Initial magnetization and magnetic 
relaxation in a single crystal of Bi2Sr2CaCu20,. Xu, Ming 
(Ames Lab., IA (United States)); Umezawa, A.; Crabtree, G.W. Ar- 
gonne National Lab., IL (United States). [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38 ;W-7405-ENG-82. (CONF-910736—20: International 
conference on materials and mechanisms of superconductivity, 
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Kanazawa (Japan), 22-26 Jul 1991). Order Number DE91018537. 
Source: OSTI; NTIS; GPO Dep. 

The initial magnetization and the magnetic relaxation in a single 
crystal of BisSrzCaCu20, over a wide range of temperatures and 
fields have been measured. The results show that the initial mag- 
netization varies with the measuring time at a given temperature 
and the relaxation is logarithmic in our measuring windows. 3 refs., 
3 figs. 


31426 (ANL/CP-—74040) Anisotropic twin boundary pinning 
in YBazCu30,. Crabtree, G.W. (Argonne National Lab., IL (United 
States)); Kwok, W.K.; Welp, U.; Downey, J.; Fleshler, S.; Vande- 
voort, K.G.; Liu, J.Z. Argonne National Lab., IL (United States). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Contract STC-8809854. (CONF- 
910736-19: International conference on materials and mechanisms 
of superconductivity, Kanazawa (Japan), 22-26 Jul 1991). Order 
Number DE91018536. Source: OSTI; NTIS; GPO Dep. 

The reduction in flux motion resistivity due to pinning at twin 
boundaries in single crystal YBapCu3O, is demonstrated. Pinning 
takes place only for magnetic fields aligned within a critical angle 
of the twin boundary plane. The critical angle varies with field di- 
rection and with field strength for H || c. The onset temperature of 
twin boundary pinning is established by its strong anisotropy, and 
shown to correspond with a feature in the temperature dependent 
resistivity for H || c. 13 refs., 4 figs. 


31427 (ANL/CP-74043) Neutron irradiation effects on 
YBCO single crystals. Sauerzopf, F.M. (Atominstitut der Oesterre- 
ichischen Universitaeten, Vienna (Austria)); Wiesinger, H.P.; 
Weber, H.W.: Crabtree, G.W. Argonne National Lab., IL (United 
States). Jul 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Contract 7970. 
(CONF-910635—14: Cryogenic engineering conference and interna- 
tional cryogenic materials conference, Huntsville, AL (United 
States), 11-14 Jun 1991). Order Number DE91018615. Source: 
OSTI; NTIS; GPO Dep. 

Fast neutron irradiation of YBCO single crystals has proved to 
result in significant increases of magnetization hysteresis and con- 
sequently an enhancement of critical current densities. In addition, 
shifts of the irreversibility line have been observed. Both of these 
observations are discussed in terms of an interaction of three dif- 
ferent flux pinning mechanisms. The results near T-prove directly 
the existence of strong intrinsic pinning, when H is applied parallel 
to the Cu-O layers. 15 refs., 4 figs. 


31428 (ANL/CP-74044) Reversible magnetization of 
BizSr2CaCu20, single crystals. Weber, H.W. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna (Austria)); Kritscha, W.; 
Sauerzopf, F.M.; Crabtree, G.W.; Jiang, P.Z.; Chang, Y.C. Argonne 
National Lab., IL (United States). Jul 1991. 6p. Sponsored by US- 
DOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Contract STC8809854(YCC). (CONF-910635—13: 
Cryogenic engineering conference and international cryogenic ma- 
terials conference, Huntsville, AL (United States), 11-14 Jun 1991). 
Order Number DE91018600. Source: OSTI; NTIS; GPO Dep. 

Magnetization measurements on a large BiSCCO-2212 single 
crystal have been carried out for fields parallel and perpendicular 
to the crystallographic c-axis, respectively, in a SQUID magne- 
tometer. The results show that for all temperatures and magnetic 
fields above 20 K and about 2 T, complete reversibility of the mag- 
netization prevails. Hence, standard procedures to determine 
intrinsic superconductive parameters, such as the thermodynamic 
critical field and the penetration depth, could be employed. Near 
Tc, large fluctuation effects lead to a breakdown of the usual con- 
cepts based on a mean field theory, in particular with regard to a 
definition of the upper critical field H.2. 20 refs., 8 figs. 


31429 (BNL-45591) Polarization dependent x-ray spec- 
troscopy of high T,.superconductors. Heald, S.M.; Tranquada, 
J.M. Brookhaven National Lab., Upton, NY (United States). [1991]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016 ;AS05-80ER10742 ;AC03-82ER13000. 
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(CONF-9107115—35: Society of Photo-Optical Instrumentation En- 
gineers (SPIE) meeting, San Diego, CA (United States), 21-26 Jul 
1991). Order Number DE91017475. Source: OSTI; NTIS; GPO 
Dep. 

For anisotropic structures such as those found for the high 
Tesuperconductors, the utility of x-ray absorption measurements 
can be enhanced by taking advantage of the inherent polarization 
of synchrotron radiation. Polarization dependent measurements 
have been made on all four classes of high T.materials (La, Y, Bi, 
and Tl based Cu oxides) after orienting them magnetically All show 
similar polarization dependence for their near edge structure which 
is characteristic of planar Cu compounds. The paper concentrates 
on results for YBapCu3;07_, materials. The two types of Cu sites 
in this material have different polarization dependence, and mea- 
surements with the x-ray polarization paralle| and perpendicular to 
the c-axis can be used to distinguish their contributions to the near 
edge structure. We can clearly resolve the 4pz contributions from 
the two sites. The extended fine structure also shows distinct po- 
larization dependence which allows the separation of contributions 
from in-plane and out-of-plane bonds. Measurements on oxygen 
deficient materials show contributions from Cu'+ which is deter- 
mined to be on the Cu(1) (linear chain) sites from the polarization 
dependence, and to vary linearly with the O concentration. 18 refs., 
7 figs. 


31430 (CEA-CONF-10515) Spin density and form factor 
measurements on HTSC copper oxides. Gillon, B. Laboratoire 
Leon Brillouin (LLB) - Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). 1991. 25p. (CONF-910156—: International 
conference on neutron scattering, Bombay (india), 21-25 Jan 1991). 
Order Number DE91527432. Source: OSTI; NTIS (US Sales Only). 

Polarized neutron investigations on superconducting copper 
oxides, Lao_,Sr,CuO, and YBaoCu3O¢,,, as well as studies of re- 
lated antiferromagnetic compounds, using unpolarized neutrons, 
permit to outline some characteristical features of the spin distribu- 
tion. No covalency on the in-plane oxygens is observed, neither in 
the antiferromagnetic state, nor in the superconducting state. In su- 
perconducting compounds, the in-plane copper displays a small 
induced magnetic moment, about 10-°yB (H = 5T), almost tem- 
perature independent. In YBapCu30¢,,, a distinct behaviour is 
found for the chain copper. The induced spin density in 
HoBazCu307 exhibits specific features which are not present in 
non superconducting HoBazCu3O¢ 5. 


31431 (CEA-CONF—10518) Theoretical aspects of elec 
tronic structure of high T; superconductors. Gupta, R.P. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (FR). Direction des 
Technologies Avancees); Gupta, M. CEA Centre d'Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees. 1990. 5p. (In French). (CONF-9011234-: 
2. national meeting of studies on high critical temperature super- 
conducting ceramics, Caen (France), 6-7 Nov 1990). Order 
Number DE91527429. Source: OSTI; NTIS (US Sales Only). 

Although the mechanism responsible for the high T, 
superconductivity is still unknown, it is nevertheless clear that su- 
perconductivity in hole doped materials depends sensitively on the 
number of holes, C,, per CuOz plane. A correlation between C,, 
and T. has been established. In this paper we present several ex- 
amples of the critical dependence of the charge transfer and thus 
the value of C;, on the cristallographic characteristics. For example, 
our electronic structure investigations of YBasCugO¢ 5 using sev- 
eral configurations of the oxygen atoms on the chains show that 
the order-disorder phenomena of the oxygen atoms play a crucial 
role on the value of C,, and T.. We have also studied the variation 
of the charge transfer and C,, as a function of hydrostatic pressure 
for several cuprates: La, 95Sro.45CuO, (ATc/Ap ~ 0.3 - 0.4 K/ 
kbar); YBapCu,Og (AT-/Ap ~ 5.5 K/kbar). We show that the values 
of C,, increase under pressure. 


31432 (CEA-CONF—10519) Elaboration and characteriza- 
tion of high critical temperature superconducting wires. 
Chaffron, L.; Regnier, P. CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Direction des Technologies 
Avancees. 1990. 4p. (In French). (CONF-9011234—: 2. national 
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meeting of studies on high critical temperature superconducting ce- 
ramics, Caen (France), 6-7 Nov 1990). Order Number 
DE91527428. Source: OSTI; NTIS (US Sales Only). 

This paper reports on the present state of our research in the 
elaboration of silver sheathed YBaCuO and BiSrCaCuO wires and 
ribbons. Results of characterization (optical and electron mi- 
croscopy, X ray diffraction, resistivity and critical current) show a 
strong dependence of the microstructural and electrical properties 
of these samples on one hand on the density of the green product 
and on the other hand on the thickness of ceramic. At last, our re- 
sults on YBaCuO - 2250 A/cm® at 77 K and 5100 A/cm? at 63 K - 
are compared with those published in the literature. 


31433 (CEA-CONF—10520) Investigation of various pro- 
cesses for texturing high T. superconducting ceramics. 
Deschanel, X. (CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(FR). Direction des Technologies Avancees); Chaffron, L.; 
Schmirgeld, L.; Monod, P.; Bontemps, N.; Aguillon, C.; Senoussi, 
S.; Godelaine, P.; Ausloos, M.; Vanderschueren, H.; Pollard, R.; 
McCEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Direction des Technologies Avancees. 1990. 5p. (In 
French). (CONF-9011234—: 2. national meeting of studies on high 
critical temperature superconducting ceramics, Caen (France), 6-7 
Nov 1990). Order Number DE91527427. Source: OSTI; NTIS (US 
Sales Only). 

We have investigated three processes of texturing high T, super- 
conducting ceramics based on: alignment of paramagnetic grains 
in a high magnetic field, sintering under a heavy load (creep- 
sintering) and oriented solidification. After recalling the principle 
and analyzing the controling mechanisms of each process, mi- 
crostructural, magnetic and electrical characterizations of the best 
produced samples are presented. 


31434 (CEA-CONF—-10530) Elaboration and characteriza- 
tion of silver sheathed YBaCuO and BiSrCaCuO wires. 
Regnier, P.; Chaffron, L.; Schmirgeld, L. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees. 1990. 6p. (CONF-901052-: ICMAS 90: 
Conference from Modern Superconductivity Towards Applications, 
Grenoble (France), 15-17 Oct 1990). Order Number DE91527421. 
Source: OSTI; NTIS (US Sales Only). 

We report on our recent progress in the elaboration of silver 
sheathed high-Tc superconducting wires. It is shown that careful 
optimization of the swaging and pressing stages leads to a com- 
pacity of nearly 100% for the green ceramic, which considerably 
reduces the problem of its shrinkage in the silver clad during sin- 
tering, and consequently increases the critical current density far 
above 10° A/cm? at 77 K. Electrical and microstructural characteri- 
zation of the wires are presented and compared with other 
published data. In particular, for both YBaCuO and BiSrCaCu0d rib- 
bons, it is shown that the thinner the ribbon the higher the critical 
current density. But this effect is much more pronounced for BiSr- 
CaCuO because, due to partial melting of the former ceramic 
during the elaboration process, there is a pronounced enhance- 
ment of its texture as its thickness is reduced. 


31435 (CONF-900981-—, pp. 123-132) Thermal/chemical ste- 
bility of ceramic cross flow filter materials. Alvin, M.A. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)); Lippert, T.E.; 
Lane, J.E.; Bachovchin, D.M. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States); USDOE Morgantown Energy 
Technology Center, WV (United States). [1990]. DOE Contract 
AC21-88MC25034. From 1990 Advanced Research and Technol- 
ogy Development (AR&TD) direct utilization, and instrumentation 
and diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

The objectives of this program are to assess the long-term sta- 
bility of ceramic cross flow filter materials for use in advanced 
coal-based power systems, and to identify potential thermal/ 
chemical effects on filter operating performance and life. Currently 
cross flow filter materials include both oxide (i.e., alumina/mullite, 
cordierite, and aluminosilicates) and non-oxide (i.e., cordierite- 
silicon nitride and reaction bonded silicon nitride) ceramics. During 





1990, efforts at Westinghouse focused on performing Task 4, Ex- 
perimental Testing. A description of the objectives in each subtask, 
and a discussion of results that have been generated to date fol- 
low. 


31436 (CONF-900981—, pp. 133-140) Thermal/chemical 
degradation of chemical candle filter materials. Sawyer, J. 
(Acurex Corp., Mountain View, CA (USA)); Brown, J.J.; Brown, N. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1990]. DOE Contract AC21-88MC25203. From 1990 Ad- 
vanced Research and Technology Development (AR&TD) direct 
utilization, and instrumentation and diagnostics contractors review 
meeting; Pittsburgh, PA (United States); 16-18 Sep 1990. In Pro- 
ceedings of the advanced research and technology development 
direct utilization, instrumentation and diagnostics contractors’ review 
meeting. 547p. Order Number DE91006344. Source: OSTI; NTIS. 

The objective of this work is to investigate the chemical and ther- 
mal degradation mechanisms of ceramic candle filters and to 
determine the variation of degradation mechanisms with the filter 
application. Ceramic candle filters are commercially available filters 
that, in most applications of interest to DOE, are composed of sili- 
con carbide crystals in an alumina-silica binder. The discussion of 
the program results is divided into the two major areas of testing: 
thermal and chemical. The thermal testing is aimed at looking for 
the thermal effects on the filter material. The thermal effects in- 
clude pulse cleaning and thermal cycling. Chemical effects include 
hydrothermal (steam) reactions and alkali effects. In addition, an 
attempt was made to determine the diffusion coefficient of alkali 
into an alumina silicate glass. 


31437 ({CONF-910580—4) Evidence for cation disorder in in- 
situ grown YBaCuO superconducting films. Matijasevic, V.C. 
(Stanford Univ., CA (United States). Dept. of Applied Physics); 
Hammond, R.H.; Rosenthal, P.; Marshall, A.F.; Beasley, M.R.; Shi- 
nohara, K.; Feenstra, R. Oak Ridge National Lab., TN (United 
States); Nissan Motor Co. Ltd., Yokohama (Japan). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC05-840R21400. Contract F49620-89-C-0001. From International 
conference on advanced materials (ICAM 91); Strasbourg (France); 
27-31 May 1991. Order Number DE91016760. Source: OSTI; 
NTIS; GPO Dep. 

Some of the still unanswered materials questions regarding in- 
situ films of cuprate superconductors are reviewed. As a case 
study are present YBagCug3QOy thin films grown by evaporation in 
low oxygen pressure. Several anomalous results are found. For O2 
pressure < 10 mTorr, films with average composition substantially 
off the 1:2:3 stoichiometry have more bulk-like properties, including 
higher T.'s compared to films made on- stoichiometry. Films made 
at lower oxygen pressure also have c-axis lattice constant ex- 
panded compared to the films made at higher pressure (> 100 
mTorr). The films show evidence that they are hole-doped com- 
pared to the ideal material. Altogether, the results strongly suggest 
that metal-atom point-like defects are quenched into the films. A 
model based on the presence of Ba-for-Y substitution is discussed 
and found to be consistent with the experimental results. We sug- 
gest that these defects might be important for superconducting 
properties of in-situ films in general. 7 refs., 4 figs. 


31438 (CONF-910707—1) Formation of small metallic 
precipitates of niobium in a-Al,0, implanted with Nb ions. Ro- 
mana, L. (Lyon-1 Univ., 69 - Villeurbanne (France). Dept. de 
Physique des Materiaux); Thevenard, P.; Ramos, S.; Canut, B.; 
Gea, L.; Brunel, M.; Horton, L.L.; McHargue, C.J. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 7. international conference on surface 
modification of metals by ion beams (SMMIB-7); Washington, DC 
(United States); 15-19 Jul 1991. Order Number DE91015928. 
Source: OSTI; NTIS; GPO Dep. 

Niobium implantations have been performed in a-Al,O3 single 
crystals to study the chemical interactions between the implanted 
species and the oxide and to study the microstructural evolution of 
the implanted layer. The investigation focused on both as-implanted 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


specimens and specimens that underwent post-implantation an- 
neals in a reducing atmosphere. lon implantations were performed 
at 300 K with 150 keV particle energies and fluences ranging from 
10’ to 2 x 1917 ions-cm-*. Rutherford backscattering spec- 
troscopy (RBS) and X-ray photoemission spectroscopy (XPS) 
allowed the characterization of the implanted profiles and determi- 
nation of the chemical state of the implanted ions. X-ray diffraction 
at glancing incidence and RBS analysis in a channeling geometry 
were performed to follow the microstructural evolution of the 
implanted layer. The oxidation state of niobium and the microstruc- 
ture of the implanted layer were dependent on the atomic 
concentration of niobium in a-AlgO3. An amorphous phase was ob- 
served after a threshold fluence of 5 x 10'© ions-cm-*. The 
amorphous phase contained small metallic precipitates of niobium 
with a mean diameter of 1 nm. The physical properties of such nio- 
bium clusters embedded in an amorphous oxide layer were studied 
in detail. Electrical conductivity measurements showed that a hop- 
ping process between the metallic precipitates was the likely 
mechanism operating for this system. 18 refs., 5 figs. 


31439 (CONF-910707-2) Formation and annealing behav- 
ior of an amorphous layer induced by tin implantation into 
sapphire. Romana, L.J. (Oak Ridge Associated Universities, Inc., 
TN (United States)); Skiad, P.S.; White, C.W.; Choudhury, A.; Hor- 
ton, L.L.; McCallum, J.C.; Mchargue, C.J. Oak Ridge National Lab., 
TN (United States). [1991]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. From 7. 
international conference on surface modification of metals by ion 
beams (SMMIB-7); Washington, DC (United States); 15-19 Jul 
1991. Order Number DE91015929. Source: OSTI; NTIS; GPO Dep. 

The formation and annealing behavior of an amorphous layer 
produced by tin implantation into sapphire has been studied. Tin 
ions with 180 keV energy were implanted into a-Al2O3 at 300 K 
with fluences ranging from 10’ to 10'” ions-em-*. The thermal 
Stability of the damaged layer was investigated with post- 
implantation annealing treatments at temperatures up to 1375 K in 
either oxidizing or reducing atmospheres. The atomic spatial distri- 
bution of the ions were determined by Rutherford backscattering 
spectroscopy (RBS) in random and channeling geometries. The 
structure of the implanted layer was determined by analytical elec- 
tron microscopy (AEM). The degree of disorder was found to 
increase linearly with the fluence up to the threshold for amor- 
phization, ~1 x 10'© ions-cm-?. The microstructure of the 
implanted layer after the thermal treatments depended on the an- 
nealing atmosphere. The well-known amorphous — +7-Al,O3;— 
a-AlzO3 phase transition was observed during annealing in a re- 
ducing atmosphere. However, anneals in an oxidizing environment 
led to the formation of the compound SnO2, which was found to 
stabilize the cubic +-Al,O3 phase. 17 refs., 6 figs. 


31440 (CONF-910736-17) Neutron diffraction from the flux 
line lattice. Forgan, E.M. (Birmingham Univ. (United Kingdom). Su- 
perconductivity Research Group); Lee, S.L.; Cubitt, R.; Abell, J.S.; 
Gencer, F.; Paul, D.M.; Mook, H.A.; Timmins, P. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International conference on materials and mechanisms of su- 
perconductivity; Kanazawa (Japan); 22-26 Jul 1991. Order Number 
DE91018175. Source: OSTI; NTIS; GPO Dep. 

We review the detection of flux lattice structure by neutron 
diffraction and describe recent results of this technique in 
YBapCuz07_,5. We have observed flux lattice structures in fields 
up to 4T, which is the highest field at which the mixed state has 
been imaged in any superconductor. There is strong pinning of flux 
lattice planes to twin planes and no clear signs of melting of the 
flux lattice in this material. The distortion of the flux lattice structure 
by the crystal anisotropy has also been observed. 8 refs., 7 figs. 


31441 (CONF-910736-18) Anomalous neutron scattering 
from the flux-line lattice in Kp «Bay ,BiO3. Paul, D.M. (Warwick 
Univ., Coventry (United Kingdom). Dept. of Physics); Forgan, E.M..; 
Mook, H.A.; Cubitt, R.; Lee, S.L.; Norton, M.L.; Tang, H.Y.; Tim- 
mins, P. Oak Ridge National Lab., TN (United States). [1991]. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From international conference on ma- 
terials and mechanisms of superconductivity; Kanazawa (Japan); 
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22-26 Jul 1991. Order Number DE91018233. Source: OSTI; NTIS; 
GPO Dep. 

Neutron scattering has been used to observe diffraction from the 
flux-line lattice in Ko ¢Bao 4BiOz as a function of temperature (0-40 
K) and magnetic field (0-2 T). An anomalous temperature and 
magnetic field dependence of the intensities of the Bragg reflec- 
tions has been observed. 2 refs., 1 fig. 


31442 (CONF-9108108-1) Neutron diffraction by the flux 
lattice in high-T,superconductors. Cubitt, R. (Birmingham Univ. 
(United Kingdom)); Forgan, E.M.: Lee, S.L.; Abell, J.S.; Paul, D.M.; 
Mook, H.; Timmins, P. Oak Ridge National Lab., TN (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. From Interna- 
tional conference on neutron scattering in conjunction with the 
international conference on magnetism; Oxford (United Kingdom); 
27-30 Aug 1991. Order Number DE91017866. Source: OSTI; 
NTIS; GPO Dep. 

We discuss information, about the degree of perfection of flux lat- 
tices in superconductors in the mixed state, that may be obtained 
from our small-angle neutron diffraction data. 6 refs., 1 fig., 1 tab. 


31443 (CONF-910903-10) Neutron scattering from the flux 
lattice in high temperature superconductors. Paul, D.McK. 
(Warwick Univ., Coventry (United Kingdom). Dept. of Physics); For- 
gan, E.M.; Cubitt, R.; Lee, S.L.; Mook, H.A.; Timmins, P. Oak 
Ridge National Lab., TN (United States). [1991]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International conference on magnetism; 
Edinburgh (United Kingdom); 1-7 Sep 1991. Order Number 
DE91017947. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron scattering has been used to observe diffraction from the 
flux-line lattice in high temperature superconductors. This 
technique is particularly useful in such systems as it allows obser- 
vations to be made over a wide range of temperature and 
magnetic field. Experiments on the systems Ky 4Bap ¢BiO, and 
YBa2Cu307__¢ will be described with applied magnetic fields of 


up to 4 Tesla and for temperatures from 2K to Te. 


31444 (CONF-9109229-1) Tensile and cyclic tatigue prop- 
erties of SIC whisker-reinforced Al2O3. Liu, K.C.; Stevens, C.O.; 
Brinkman, C.R. Oak Ridge National Lab., TN (United States). 
[1991]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1. Canadian inter- 
national composites conference and exhibition; Montreal (Canada); 
4-6 Sep 1991. Order Number DE91015916. Source: OSTI; NTIS; 
GPO Dep. 

Uniaxial tensile and cyclic fatigue data are reported for a com- 
mercial grade of SiC whisker-reinforced Al,O3 matrix composite 
tested at room temperature. Test results show that the average 
tensile strength of this composite material was 432 MPa, which 
was higher than that of monolithic AlpO3; by about 40%. The tensile 
strength was reproducible within +5.5% of the mean, indicating the 
value of the Weibull modulus of the composite was high. While the 
fatigue strength of monolithic AlO3 in the high-cycle range fell to 
about two thirds of the tensile strength, the composite showed 
practically no reduction in strength due to cyclic fatigue loading. 
The fatigue strength of the composite was found to be about 95% 
of its tensile strength. This observation suggests that addition of 
SiC whiskers in Al2O203 matrix can effectively inhibit the cyclic fa- 
tigue crack growth in the composite, hence enhance the resistance 
to fatigue and improve its tensile strength. 7 refs., 9 figs., 2 tabs. 


31445 (CONF-911084-2) Advances in the design of tough- 
ened ceramics. Becher, P.F. Oak Ridge National Lab., TN (United 
States). [1991]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional symposium on ceramics; Yokohama (Japan); 16-18 Oct 1991. 
Order Number DE91016767. Source: OSTI; NTIS; GPO Dep. 

The mechanical performance of brittle ceramics can be improved 
by increasing their fracture toughness/resistance. This is reflected 
by increases in resistance to strength degradation from in-service 
thermal stresses, slow crack growth, and contact or impact dam- 
age when the fracture toughness is enhanced. Furthermore, it 
appears that the distribution of the fracture strengths is narrowed 
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(e.g., increased Weibull modulus) in toughened ceramics. Two ap- 
proaches which can result in improved fracture toughness are 
transformation toughening and reinforcement processes. The 
reinforcement process can be achieved by introducing various mi- 
crostructural features (e.g., strong whiskers and platelets, large 
noncubic matrix grains, and elongated matrix grains). However, the 
design of toughened ceramics employing either transformation 
toughening or reinforcement mechanisms must consider the mate- 
rial properties and characteristics which control each mechanism. 
Both the analysis of the toughening contributions and experimental 
observations can be used to define the influence of microstructure 
and material parameters on the toughening effects. These observa- 
tions, then, provide a basis for the design of toughened ceramics. 
33 refs., 4 figs. 


31446 (DOE/ER/13484—-5) Quantitative non-destructive 
evaluation of high-temperature superconducting materials: 
Progress report, September 1, 1991—August 31, 1991. Achen- 
bach, J.D. Northwestern Univ., Evanston, IL (United States). 
Center for Quality Engineering and Failure Prevention. 14 Jun 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER13484. Order Number 
DE91018284. Source: OSTI; NTIS; GPO Dep. 

Even though the currently intensive research efforts on high- 
temperature superconducting materials have not yet converged on 
a well specified practical material, the indications are that such a 
material may be quite brittle, anisotropic, and may contain many 
flaws such as microcracks and voids at grain boundaries. Conse- 
quently, practical applications of high temperature superconducting 
materials will require a very careful strength analysis based on 
fracture mechanics considerations. Because of the high sensitivity 
of the strength of such materials to the presence of defects, meth- 
ods of quantitative non-destructive evaluation may be expected to 
play an important role in strength determinations. This proposal is 
concerned with the use of ultrasonic methods to detect and char- 
acterize isolated cracks, clusters of microcracks and microcracks 
distributed throughout the material. Particular attention has been, 
and will continue to be devoted to relating ultrasonic results to frac- 
ture mechanics considerations. 


31447 (ECN-C—91-023) Superconducting filaments and rib- 
bon produced by suspension spinning and tape casting: 
Technical progress report 1990. Rabou, L.P.L.M. (Centre d’Etude 
de l’Energie Nucleaire, Mol (Belgium)); Cornelis, J. Netherlands 
Energy Research Foundation, Petten (Netherlands). Apr 1991. 25p. 
Contract EC BREU/0139. Order Number DE91524182. Source: 
OSTI; NTIS (US Sales Only). 

Reported are the results over 1990 of a joint project by ECN, 
Petten, Netherlands, and SCK/CEN, Mol, Belgium. The project is 
funded by the Commision of the European Communities under the 
BRITE/Euram Programme. The main objectives of the tasks started 
in 1990 (most of which continue in 1991) are: (a) development of 
suspensions for tape casting and wire spinning; (b) batch-wise pro- 
duction of thin YBapCu,07 tape and wire; (c) procedures for 
heat-treatment of green wire and tape; and (d) characterization of 
the material. Results obtained in 1990 are: (a) progress of the de- 
velopment of a suspension for tape casting, but some problems 
remain to be solved; (b) a suspension for wire spinning has been 
formulated which allows the production of batches of wire. Work 
continues in order to obtain a higher density; (c) experiments show 
that binder and additives can be removed almost completely at 
temperatures between 300°C and 500°C. Sintering may be per- 
formed on a number of substrates. Optimum results are obtained 
on Y2BaCuOs; and (d) material with Tc of 90 K and Jc of 300 A/ 
cm? is obtained after sintering. 11 figs., 8 tabs. 


31448 (INIS-BR-2715) Microstructural studies on Y-TZP. 
Bressiani, A.H.A. (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)); Bressiani, J.C.; Basani, H. So- 
ciedade Brasileira de Microscopia Eletronica, Rio de Janeiro, RJ 
(Brazil). 1989 2p. (In Portuguese). (CONF-8909380-: 12. Collo- 
quium of Brazilian Society on Eletronic Microscopy, Caxambu 
(Brazil), 3-6 Sep 1989). Order Number DE91644655. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ZIRCON/microstructure; ZIR- 
CON/yttrium; CERAMICS; ELECTRON MICROSCOPY; GRAIN 





SIZE; HEAT TREATMENTS; PHASE STUDIES; SAMPLE PREPA- 
RATION; SINTERING; ZIRCON; MICROSTRUCTURE; YTTRIUM 


31449 (INIS-BR-2720) Ac magnetic susceptibility behav- 
iour of BISrCaCuO high Te superconductor. Orlando, M.T.A.; 
Gomes, L.; Morato, S.P.; Muccillo, E.N.S.; Muccillo, R. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1990 4p. (CONF-900411-: ICTPS ’90: international conference on 
transport properties of superconductors, Rio de Janeiro (Brazil), 29 
Apr - 4 may 1990). Order Number DE91644691. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The real and imaginary parts of the AC magnetic susceptibility of 
a BiSrCaCuO ceramic high Te superconductor has been investi- 
gated. Results showed a strong difference in the AC susceptibility 
behaviour of the BiSrCaCuO sample when compared to the 
YBaCuO sample. As the BiSrCaCuO sample shows three transi- 
tions in this temperature interval, a composed band in the imaginary 
part of the AC susceptibility reflected this threefold structure show- 
ing the same number of bands from a dissipation curve obtained 
with fields in the order of 40 A/m. Studies for low fields ( sup(-)10 x 
smaller) attempting to better resolve these contributions showed 
the presence of a new superconducting phase at 92K. (author). 


31450 (INIS-SU-271, pp. 189-196) Radiation stability of ab- 
sorbing materials for regulating components of control and 
satety systems of power nuclear reactors. Kuznetsov, S.A. 
(Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)); Ponomarenko, V.B.; Melamed, V.E.; Kotel’nikov, Yu.G.; 
Tsykanov, V.A.; Klochkov, E.P.; Chechetkina, Z.1.; Risovanyj, V.D. 
AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1990. 224p. (In Russian). (CONF-9005247-: International 
conference on radiation material science, Alushta (USSR), 22-25 
May 1990). In Radiation materials science. V. 3. Order Number 
DE92001301. Source: OSTI; NTIS (US Sales Only); INIS. 
Constructions of contro! and safety devices in which different ab- 
sorbing materials and burnup compositions were used have been 
developed for power reactors. The investigation results of absorb- 
ing and burnup compositions radiation resistance in various 


irradiation conditions of water-water and boiling reactors have been 
presented. It has been established that such compositions as 
boron carbides, boric steels, europium, gadolinium, dysprosium 
and other elements compounds have high radiation resistance and 
can be successfully applied in power reactors. 4 tabs. 


31451 (INIS-SU-275, pp. 293) Characterization of emission 
spectra upon uv laser ablation of YBa2Cu,07. Fugol’, |. Ya. (AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. Nizkikh Temperatur); Rybalko, Yu.|.; Juraviev, V.M.; Schwent- 
ner, N.; Kuzner, D. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779—: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS /emission spectra; 
YTTRIUM OXIDES/high-tc superconductors; ABLATION; BARIUM 
OXIDES; COPPER OXIDES; LASER RADIATION 


31452 (JAERI-M—91-082) Fabrication of sintered Li2O thin 
wall tube specimens for irradiation in BEATRIX-ll, Phase 2. 
Takahashi, Tadashi (Japan Atomic Energy Research inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Watanabe, Hi- 
toshi. Japan Atomic Energy Research Inst., Tokyo (Japan). May 
1991. 49p. (In Japanese). Order Number DE91522274. Source: 
OSTI; NTIS (US Sales Only); INIS. 

BEATRIX-Il is an international collaborative irradiation experi- 
ment to analyze and to evaluate the tritium release behavior of 
tritium solid breeder materials under fast neutron irradiation in the 
Fast Flux Facility (FFTF). The specification designed for sintered 
Li.O thin wall tube specimen used in the second phase irradiation 
experiment is as follows; (1) Length: 8.890 + 0 /- 0.051 cm, (2) 
Outer diameter: 1.806 - 1.857 cm, (3) Wall thickness: 1.0 + 0 /- 
0.05 mm, (4) Straightness: 0.05 - 0.10 mm, (5) Bulk density: 85 - 
89 %TD, (6) SLi enrichment: 95 atom % for the BEATRIX-II Phase 
2 specimen and 7.42 atom % for the VOM specimen, respectively. 
Highly dimensional accuracy is required on fabricating of specimen. 
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This requirement was satisfactorily accomplished by the following 
procedure of fabrication. Forming of compacted Li2O tube was car- 
ried out by isostatic pressing of 200 MPa using combined die with 
rubber mold and SUS304 axle. The compacts were sintered in the 
temperature range of 1400 to 1470 K for 8 hours in vacuum of 
6x10-2 Pa at an initial step through 5x10-5 Pa at a final step us- 
ing a covered platinum crucible. Inner and outer dimensions of 
as-sintered LioO tubes were machined to the specified values 
under an atmosphere of dry air using a rock lathe, which was in- 
stalled in hood and attached a vacuum cleaner for gathering Li2O 
dust. After machining, sintered LizO thin wall tube specimens were 
immediately heated around sintering temperature for out-gassing, 
in order to prevent swelling caused by reaction with moisture and 
COz gas in air. The final specimens must be stored in a tightly 
closed vessel after out-gassing. (author). 


31453 (JINR-E-—14-90-246) Time-resolved neutron diffrac- 
tion investigation of effect of hydrogen on the high-Tc 
superconductor YBa2Cu,07_;. Balagurov, A.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Physics); 
Mironova, G.M.; Galkin, V.Yu.; Rudnickij, L.A. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics. 1990. 
6p. Order Number DE92601087. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Phys. C. 

The results of time-resolved neutron diffraction investigation of 
the interaction of hydrogen flow with the high-T. superconductor 
YBa2Cu307_5 are presented. The experiment was carried out on 
the TOF diffractometer DN-2 at the reactor IBR-2 in Dubna. Hydro- 
genation was performed on small pieces of 1-2-3 ceramics which 
were enclosed inside a quartz tube. The sample was heated up to 
350 C with a constant rate of 5 deg./min. Diffraction patterns were 
collected every 3 min within the d,,)-interval of 1-20 A. Up to 220 C 
the refinement yielded the well known orthorhombic phase of the 
1-2-3 structure without any remarkable reduction of the (b-a)/(a+b) 
ratio. Below this temperature the only change in the specimen was 
a gradual increase of the incoherent background which occurred 
even at room temperature. Once the temperature 220 C was 
reached the sample degradation took place as evidenced by pre- 
cipitation of metallic copper, drastic increase of background and 
widening of diffraction peaks. Simultaneously, the occupancy of 
04+05 sites fell down to 0.6 No evidence was found for the forma- 
tion of solid solution of hydrogen in 1-2-3 structure. 9 refs.; 6 figs. 


31454 (KFT-+-88-65) Cavitation damage of ceramics. Ko- 
valenko, V.I.; Marinin, V.G. AN Ukrainskoj SSR, Kharkov (Ukrainian 
SSR). Fiziko-Tekhnicheskij Inst. 1988. 8p. (In Russian). Order 
Number DE91644729. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of investigation of ceramic ma- 
terial damage under the effect of cavitation field on their surface, 
formed in water under the face of exponential concentrator, con- 
nected with ultrasonic generator UZY-3-0.4. Amplitude of vibrations 
of concentrator face (30+-2)x10—Sm, frequency-21 kHz. It was es- 
tablished that ceramics resistance to cavitation effect correlated 
with the product of critical of stress intensity factor and material 
hardness. 


31455 (KU-HCOE-FL2-R-91-08) High pressure studies up 
to 50 GPa of Bi-based high-T. superconductors. Staun Olsen, 
J. (Copenhagen Univ. (Denmark). H.C. Oersted inst.); Steenstrup, 
S.; Gerward, L.; Sundavist, B. Copenhagen Univ. (Denmark). H.C. 
Oersted Inst. 1991. 12p. Order Number DE92601092. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The high-T. superconductor with nominal composition 
BiSrCaCu,0, has been studied at high pressure, i.e. up to 50 
GPa. A tetragonal structure was compatible with the measure- 
ments at all pressures, and no phase change was observed. The 
bulk modulus, B,=62.5 GPa, obtained has a somewhat smaller 
value than the one estimated earier. (orig.). 


31456 (LA-UR-91-2613) Photoemission in YbCu2Si2: Prob- 
lems with the Kondo impurity model. Lawrence, J.M. (California 
Univ., Irvine (United States)); Arko, A.J.; Joyce, J.J.; Canfield, P.C.; 
Fisk, Z.; Thompson, J.D. Los Alamos National Lab., NM (United 
States). [1991]. 20p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-7405-ENG-36. (CONF-910903— 
11: International conference on magnetism, Edinburgh (United 
Kingdom), 1-7 Sep 1991). Order Number DE91018018. Source: 
OSTI; NTIS; GPO Dep. 

We report valence band photoemission results for YbCu2Sip. 
The 4f'5(J=7/2) final state peak, centered 60meV below the Fermi 
level ef, lacks the temperature dependence and is broader than 
predicted for a Kondo resonance. Together with the recent photoe- 
mission results for cerium compounds, these results raise serious 
doubts about the Kondo impurity explanation of heavy fermion pho- 
toemission. 7 refs., 3 figs. 


31457 (LA-UR-91-2736) Mechanical after-effect studies of 
oxygen relaxation in YBa2Cu307_;. Cost, J.R. (Los Alamos Na- 
tional Lab., NM (United States)); Stanley, J.T. Los Alamos National 
Lab., NM (United States). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9109213-1: European conference on internal friction and 
ultrasonic attenuation in solids, Cracow (Poland), 4-7 Sep 1991). 
Order Number DE91018043. Source: OSTI; NTIS; GPO Dep. 
YBazCu307_, has an anelastic relaxation involving motion of an 
oxygen atom or defect. This relaxation has been studied with good 
agreement by more than seven investigating teams over the 
temperature range from 200 to 550°C using internal friction tech- 
niques. We have extended measurements of this relaxation to a 
new regime of temperature and relaxation time using the mechani- 
cal after-effect method. Our results cover an additional three orders 
of magnitude in relaxation time over the temperature range from 50 
to 110°C. The Arrhenius plot, when combined with internal friction 
results, now covers eleven orders of magnitude in relaxation time. 
The fit gives an activation energy, Q=1.12 (+0.015) and 
pre-exponential, rp>=1.9 x 10-'° s. The isothermal mechanical re- 
laxation curves we measured always spanned longer times than 
predicted for a simple exponential relaxation. This indicates that 
the process is controlled by a relatively wide spectrum of relaxation 
times. We have calculated best approximations of this spectrum by 
deconvoluting the mechanical after-effect curves. The resulting dis- 
tribution is symmetrical in logarithm of the relaxation time with a 
width at half-height which is a factor of 20 in relaxation time. The 
significance of these findings is discussed in terms of our under- 
standing of oxygen mobility in YBazCu307_,. 16 refs., 5 figs. 


31458 (LBL—23055) Convergent-beam electron diftraction 
studies of domains in Rhombohedral phase of lead zirconate 
titanate ceramics. Dass, M.L.A.; Thomas, G. Lawrence Berkeley 
Lab., CA (United States). Jul 1987. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-8708368-1: Annual meeting of the Electron Microscope 
Society of America (EMSA)-Microbeam Analysis Society (MAS), Al- 
buquerque, NM (United States), 15 Aug 1987). Order Number 
DE91016433. Source: OSTI; NTIS; GPO Dep. 

Lead zirconate titanate Pb(Zr,Ti;_,)O3 (PZT) ceramics are ferro- 
electrics formed as solid solutions between PbTiO; and PbZrOs3. 
Among the different phases in the ferroelectric state, the primary 
ones are the Tit rich tetragonal (T) phase and the Zr rich rhom- 
bohedral (R) phase and the phase boundary between them (x = 
0.53). A net polarization for the piezoelectric activity is obtained un- 
der an applied field whereby the polarization vectors of individual 
grains reorient and this process is called poling. The boundary 
composition is of great technological importance owing to the high 
piezo eletric activity. It is suggested, that the excellent piezo elec- 
tric property is due to the coexistence of both the T and R phases 
which favours easy poling. Domain types in the R phase of PZT 
ceramic have been identified using the CBED method. However, 
the fringe contrast at the domain boundaries indicate that the do- 
main walls are inclined. The orientation relation of domain walls is 
being studied by conventional microscopy contrast and diffraction 
techniques. 4 refs., 4 figs. 


31459 (LBL-30832) Reaction sintering of ZnO-Al,03. Hong, 
Wan-Shick. Lawrence Berkeley Lab., CA (United States). May 
1991. 72p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE91016254. Source: OSTI; NTIS; GPO Dep. 

The objectives of this study are: First, to study the roles of den- 
Sification kinetics and reaction kinetics and the relationship of the 
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sintering stress to kinetics in a two-component system which un- 
dergoes both densification and chemical reaction. Second, to 
evaluate the extent of the densification of this system by investigat- 
ing the effects of the process variables on the overall sintering 
behavior. A model system was chosen following the criteria: a rela- 
tively simple phase relationship, well-studied reaction kinetics, 
non-hygroscopic, and sinterability in the existing equipment. The 
ZnO-AlzO3 system satisfies all of these conditions and the pow- 
ders are commercially available. Particle size, heating rate and 
initial density were chosen as process variables, and all of them 
were easily adjustable. 40 refs., 26 figs. 


31460 (NORDITA-—91/11-S(prepr.)) Evidence for intrinsic 
critical current density in high T, superconductors. Freltoft, T. 
(NKT Research Center, Broendby (Denmark)); Minnhagen, P.; 
Jeidtoft Jensen, H. Nordisk Inst. for Teoretisk Fysik (NORDITA), 
Copenhagen (Denmark). 1991. 15p. Contract SNRC F-FU 4040- 
303:SNRC S-FO 4040-305. Order Number DE92601093. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We present measurements of the voltage-current characteristics 
of high quality epitaxial YBaCuO films in zero magnetic field. Ac- 
cording to the predictions of a current induced vortex pair breaking 
picture the voltage should follow the functional form Vproportional 
to I(I-I-)8-'. An analysis designed to test this functional behavior is 
carried out. Consistency is found. (orig.). 


31461 Superconductors and process for making supercon- 
ductors. Aselage, T.L.; Keefer, K.D. To Dept. of Energy. 31 Aug 
1988. USA Patent patent application 7-238,448. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91017336. Source: OSTI; NTIS; 
GPO Dep. 

A process for forming thin films of superconducting material on a 
metal substrate by heating the metal substrate in an oxidizing at- 
mosphere to form a metal oxide on the substrate surface and then 
coating the surface of the substrate with a solution containing dis- 
solved salts of the metals which make up the superconducting film. 
The solution on the substrate is heated to evaporate the solvent 
and form a film of salts on the substrate surface. The dried film is 
further heated at an elevated temperature, either in the presence 
or absence of O2, to complete reaction between constituents of the 
film. The resulting ceramic coated substrate is finally heated in an 
oxidizing atmosphere to form a superconducting film on the sub- 
strate. 


31462 (PNL-7733) The effects of microstructure on the 
corrosion of glycine/nitrate processed cermet inert anodes: A 
preliminary study: Inert Electrodes Program. Windisch, C.F. Jr.; 
Chick, L.A.; Maupin, G.D.; Stice, N.D. Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1991. 53p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE91017628. Source: OSTI; NTIS; GPO Dep. 

The Inert Electrodes Program at the Pacific Northwest Labora- 
tory (PNL) is supported by the Office of Industrial Processes of the 
US Department of Energy and is aimed at improving the energy 
efficiency of Hall-Heroult cells through the development of inert an- 
odes. The inert anodes currently under the study are composed of 
a cermet material of the general composition NiO-NiFe20,-Cu. The 
program has three primary objectives: (a) to evaluate the anode 
material in a scaled-up, pilot cell facility, (b) to investigate the mech- 
anisms of the electrochemical reactions at the anodes surface, and 
(c) to develop sensors for monitoring various anode and/or elec- 
trolyte conditions. This report covers the results of a portion of the 
studies on anode reaction mechanisms. The anode mechanism 
studies were focused in four areas in FY 1990 and FY 1991: (a) 
the determination of whether a film formed on cermet inert anodes 
and (if it existed) the characterization of this film, (b) the determina- 
tion of the sources of the anode impedance, (c) the evaluation of 
the effects of silica and a precorroded state on anode corrosion, 
and (d) a preliminary study on the effect of microstructure on the 
corrosion properties of the anodes. This report discusses the re- 
sults of the microstructure studies. 6 refs., 32 figs., 3 tabs. 


31463 (UCRL-JC—103764) New materials for high average 
power electro-optic switches. Ebbers, C.A.; Eimerl, D. Lawrence 
Livermore National Lab., CA (United States). 26 Apr 1990. 19p. 





Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-8910120-12: 1. international ce- 
ramic science and technology congress, Anaheim, CA (United 
States), 31 Oct - 3 nov 1989). Order Number DE91017096. 
Source: OSTI; NTIS; GPO Dep. 

We will discuss the strengths and limitations of KDP and LiNbO, 
as electro-optic switch materials, as well as the physical properties 
a new electro-optic switch candidate must have in order to be use- 
ful. One area that we have examined to find new materials which 
meet some or all of those requirements will be described. We will 
also describe a new method we have developed for measuring the 
electro-optic coefficients of small crystalline samples 2 mm in size, 
and we will present data on new electro-optic materials taken using 
this new technique. 10 refs., 3 figs. 


31464 (ZfK-736) The crystallization from aqueous solution 
as process step for the production of ceramic powder. |rmisch, 
R. Zentralinstitut fuer Kernforschung, Rossendorf (Germany). Apr 
1991. 132p. (in German). Order Number DE91531520. Source: 
OSTI; NTIS (US Sales Only). 

The production of ceramics is a complex process, starting with 
the precipitate followed by calcination to a sintered final product. 
Each production step impresses properties upon the material which 
are reflected in the final product. As most powders achieve their 
optimum application-technical performance only with definite spe- 
cific properties, it is insufficient to produce a precipitate of definite 
chemical composition. The wet chemical process has also to be 
controlled in such a way, that the desired properties are obtained. 
This step is of special importance because the powder properties 
are essentially formed during crystallization. This paper is an at- 
tempt for controlling better the properties of powders obtained by 
crystallization from aqueous solutions, especially for ceramic pur- 
poses, by using thermodynamic relationships. The nucleation 
parameters (Gibbs-energy of formation of a critical nucleus, interfa- 
cial tension, critical supersaturation, critical radius of nuclei, etc.) 
for the crystallization from aqueous solutions are defined by an al- 
gorithm proposed. Thus possibilities for the investigation of growth 
processes following the nucleation are created by the Gibbs- 
Thomson relation. These interactions are presented by examples 
of some slightly and readily soluble salts and hydroxides (beryllium 
oxalate and sulphate, thorium oxalate, zirconium hydroxide, basic 
zirconium carbonaty, yttrium oxalate). (orig/MM). 
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Refer also to citation(s) 29751, 29941, 29985, 29986, 29987, 
30042, 30057, 30063, 30367, 30368, 30369, 30370, 30371, 30372, 
30382, 30389, 30421, 30716, 31081, 31177, 31178, 31255, 31344, 
31402, 31407, 31650, 31718, 31828, 31830, 31877, 31961, 32012, 
32018, 32032, 32336, 32372, 33208, 33387, 33426 


31465 (AECL-9394, pp. 6-17; Paper A-8-1030) Development 
of CdS and ZnO phase insensitive transducers tor ultrasonic 
inspection. Vrba, J.; McCubbin, J. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Mar 1987. 
(CONF-8704207-: 5. Pan Pacific conference on nondestructive 
testing, Vancouver (Canada), 7-10 Apr 1987). In Proceedings of the 
5. Pan Pacific conference on nondestructive testing. 617p. Order 
Number DE91642380. Source: OSTI; NTIS (US Sales Only); INIS. 

The detection of phase distorted beams by a conventional 
(phase. sensitive) piezoelectric transducer often leads to erroneous 
results. This paper describes the development of phase insensitive 
Acoustoelectric transducers which are not affected by phase condi- 
tions within the ultrasonic beam. A simplified theory of the 
Acoustoelectric transducer operation is presented and possible ma- 
terials for their construction are reviewed. The construction of 
actual transducers based on Cadmium Sulphide and Zinc Oxide is 
described and the experimental results demonstrating their phase 
insensitive characteristics are presented. 


31466 (ANL/CP-—73988) Seismic base isolation: Elastomer 
characterization, bearing modeling and system response. Ku- 
lak, R.F.; Wang, C.Y.; Hughes, T.H. Argonne National Lab., IL 
(United States). [1991]. 34p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
910817-27: 11. international conference on structural mechanics in 
reactor technology, Tokyo (Japan), 18-23 Aug 1991). Order Num- 
ber DE91017989. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses several major aspects of seismic base 
isolation systems that employ laminated elastomer bearings. Elas- 
tomer constitutive models currently being used to represent the 
nonlinear elastic and hysteretic behavior are discussed. Some 
aspects of mechanical characterization testing of elastomers is pre- 
sented along with representative tests results. The development of 
a finite element based mesh generator for laminated elastomer 
bearings is presented. Recent advances in the simulation of base 
isolated structures to earthquake motions are presented along with 
a sample problem. 13 refs., 19 figs., 1 tab. 


31467 (BNL-46435) Photoconductivity and luminescence 
measurements in liquids exposed to 4 to 6 keV x-rays. Sham, 
T.K. (University of Western Ontario, London, ON (Canada). Dept. 
of Chemistry); Kristof, P.; Holroyd, R.A. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (United States); Natural Sciences and Engineering 
Research Council of Canada, Ottawa, ON (Canada). DOE Contract 
AC02-76CH00016. (CONF-910730-3: 4. international conference 
on synchrotron radiation instrumentation, Manchester (United King- 
dom), 15-19 Jul 1991). Order Number DE91016397. Source: 
OSTI; NTIS; GPO Dep. 

Conductivity measurements have been made on liquid hydrocar- 
bons and solutions of tetramethyltin in hydrocarbons exposed to 4 
to 6 keV X-rays. It is found that although the free ion yield of the 
pure liquid at 6 keV photon energy is in agreement with previous 
measurements the ion yields at X-ray energies below 6 keV are 
lower than predicted by theory. The ionization current at the Sn Ls 
edge of solutions of tetramethyltin in 2,2,4,4-trimethyipentane 
(TMP) and toluene exhibits an inverted edge jump at various con- 
centrations as expected from theory. Luminescence yield at the Sn 
Ls edge for a solution of tetramethyltin in toluene also exhibits the 
same inversion behaviour, in general accord with previous results 
and the current understanding of edge jump behaviour studies in 
liquids. 6 refs., 2 figs., 2 tabs. 


31468 (BNL-52265, pp. 206) Size-quantized semiconductor 
particles formed at monolayer surfaces. Xiao Kang Zhao (Syra- 
cuse Univ., NY (USA)); Fendler, J.H. Brookhaven National Lab., 
Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

Infusion of H2S onto cadmium and zinc arachidate monolayers 
resulted in the formation of size-quantized CdS and ZnS particles 
which could be transferred, essentially intact, to solid substrates at 
different stages of their growth. Reflectively, absorption, spec- 
trophotometry, transmission electron microscopy, and x-ray 
diffraction measurements established the presence of porous semi- 
conductor particulate films. Scanning tunneling microscopy (STM) 
allowed the observation of the earliest stages of particle growth. 
The initially formed microciusters, as small as 5 A diameter, 
aligned themselves and grew laterally to linked, 50-150 A diameter, 
20-30 A thick, disk-shaped polyparticles. With continued HS infu- 
sion, these polyparticles formed an interconnected semiconductor 
particulate film whose thickness grew to a limiting value. 


31469 (BNL-52265, pp. 226) Capped and doped semicon- 
ductor particles. Meisel, D. (Argonne National Laboratory, IL 
(USA)); Hayes, D. Brookhaven National Lab., Upton, NY (United 
States). [1989]. (CONF-8906383—Summ.: 14. DOE solar photo- 
chemistry research conference, Lake Harmony, PA (United States), 
3-7 Jun 1989). In Proceedings of the Fourteenth DOE solar photo- 
chemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

Recent applications of semiconductor colloidal particles in photo- 
chemical energy conversion studies has led to attempts to modify 
and control the properties of the particles by two approaches: cap- 
ping and doping. Several advantages can be expected to result 
from capping of the particles. It has been shown that the addition 
of capping agents, thiols for the preparation of sulfide particles, will 
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control the size of the resulting particles. The photophysics and 
photochemistry of these particles, the effect of the capping agent 
on charge (presumably trapped) recombination within the particle 
and the effect of light intensity have all been studied. Fluorescence 
lifetimes and recovery of bleaching due to the formation of excess 
charge were compared on the same particles. These, in turn, were 
compared with the effect of electrons, externally injected into the 
particle, via pulse radiolysis. Recently, a study of the effect of the 
dopants on the photophysics of TiO. particles has been initiated. 
The goals here are to extend the spectral response of the material 
into the visible range and to affect the recombination rates of the 
charge carriers. A variety of metal ions were used as dopants (in- 
cluding Cr(3), Fe(3), Ni(2), Cu(2), Pt(4), Pd(4) and others). The 
effect of the dopant on the absorption and emission spectra of 
these particles was studied. 


31470 (CONF-910116—-22) Materials compatibility issues 
for fabric composite radiators. Marks, T.S.; Klein, A.C. Oregon 
State Univ., Corvallis, OR (United States). Dept. of Nuclear Engi- 
neering. [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG07-89ER12901. From 8. sympo- 
sium on space nuclear power systems; Albuquerque, NM (United 
States); 6-10 Jan 1991. Order Number DE91017556. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short term materials compatibility tests have been completed on 
potential materials to be used in fabric composite radiators for 
space applications. Specific materials tested include copper, alu- 
minum, titanium, FEP Teflon tubing, and three high strength fabric 
fibers: alumina-boria-silica, silicon carbide, and silicon dioxide. 
These materials have been exposed to pure water, methanol, and 
acetone for periods of time up to 5000 hours at variety of appropri- 
ate temperatures. 4 refs., 1 fig. 


31471 (ECN-C—91-033) A literature survey on the effects of 
moisture on the mechanical properties of glass and carbon 
fibre plastic laminates. Builder, B.H.; Bach, P.W. Netherlands En- 
ergy Research Foundation, Petten (Netherlands). May 1991. 25p. 
Contract EC JOUR-0071-DK;Contract NOVEM 24.301/7021. Order 
Number DE91524179. Source: OSTI; NTIS (US Sales Only). 

In order to determine the effects of moisture on fibre reinforced 
plastic laminates a literature survey has been performed. Moisture 
affects the mechanical properties of fibre reinforced plastic lami- 
nates, particularly the ultimate tensile strength and the fatigue 
strength. The effects of moisture on the fatigue properties diminish 
in the very high cycle (low stress) range. For hybrid (glass/carbon) 
fibre reinforced laminates it is expected that the mechanical proper- 
ties are less affected than the pure glass fibre reinforced laminates. 
8 figs., 4 tabs., 19 refs. 


31472 (EGG—10617-2086) Optical diagnostics of mercuric 
iodide crystal growth. Burger, A. (Fisk Univ., Nashville, TN 
(United States). Dept. of Physics); Morgan, S.H.; Silberman, E.; 
Nason, D. EG and G Energy Measurements, Inc., Goleta, CA 
(United States). Santa Barbara Operations. 15 Jun 1991. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-88NV10617. (CONF-9107115-33: Society of 
Photo-Optical Instrumentation Engineers (SPIE) meeting, San 
Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE91017396. Source: OSTI; NTIS; GPO Dep. 

Two optical methods were recently developed for in situ monitor- 
ing of the growth process of mercuric iodide crystals. The first 
method uses resonance fluorescence spectroscopy (RFS) for the 
determination of iodine vapor present in the growth ampule, which 
is an important parameter in determining the stoichiometry, and 
therefore the quality of the crystals. The second method, Re- 
flectance Spectroscopy Thermometry (RST) measures the crystal 
face temperature with a percent accuracy of + 1.5 °C. 12 refs., 3 
figs. 


31473 (EUR-13332) Evaluation of the relative stability of 
scanning electron microscope calibration spheres in vacuum, 
and during irradiation with an electron beam. Footner, P.K. 
(GEC Marconi Ltd., Wembley (UK)); Laver, D.J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 22p. 
Contract 5178/1/6/184/89/7-BCR-UK(10). Source: OSTI; NTIS (US 
Sales Only). 
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The stability of two sizes of BCR latex calibration spheres, with 
respect to exposure to both electron beam irradiation and to vac- 
uum in a scanning electron microscope, has been measured over 
a range of incident beam currents, for periods of time up to 8 
hours. The results show that whilst all spheres exposed to an elec- 
tron beam will shrink, they are unaffected by vacuum conditions. 
The effects of carbon build-up on the surface have been charac- 
terised and subtracted from the measured sizes, enabling the true 
shrinkage rate of the spheres to be determined. The relationship 
between the rate of shrinkage and the beam dose has been ascer- 
tained, as well as the potential final shrinkage that could be 
encountered after prolonged exposure. 


31474 (IAE-4950-9) Method of spin-marking in semicon- 
ductors. Aleksandrov, P.A.; Jakubenya, S.M. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 8p. Order Number 
DE91644757. Source: OSTI; NTIS (US Sales Only); INIS. 

The method of the charge state identification of the defects in 
semiconductors is considered. It is based on the similarity of the 
defects properties of their wave functions are formed mostly by 
band states. The possibility of using the manganese impurity ions 
as spin-marker in silicon is discussed. 9 refs.; 2 figs. 


31475 (INIS-SU-265, pp. 345) Non-alkali fluorophosphate 
zirconiumcontaining glasses. Khalilev, V.D.; Chekhovskij, V.G.; 
Amandikov, M.A.; Sabirov, V.Kh. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (in 
Russian). (CONF-9007215-—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. PHOSPHATE GLASS/chemical preparation; 
ALUMINIUM FLUORIDES; AMORPHOUS STATE; BARIUM FLUO- 
RIDES; CHEMICAL COMPOSITION; ZIRCONIUM OXIDES 


31476 (INIS-SU-265, pp. 331) Correlation of melting points 
and blurred phase transition of fluorite type difluorides. 
Fedorov, P.P. AN SSSR, Moscow (USSR). Nauchnyj Sovet po Ne- 
organicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii. 1990. 386p. (in Russian). (CONF- 
9007215-: 9. all-union conference on chemistry of inorganic 
fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. All-union con- 
ference on chemistry of inorganic fluorides. Part 2: Summaries of 
reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 tab. CADMIUM FLUORIDES ‘transition temperature; 
STRONTIUM FLUORIDESAransition temperature; CORRELA- 
TIONS; CRYSTAL-PHASE TRANSFORMATIONS; MELTING 
POINTS 


31477 (INIS-SU-265, pp. 358) Study of crystallization of flu- 
orozirconate glasses. Churbanov, M.F.; Shiryaev, V.S.; Grishin, 
|.A.; Pogudalov, D.I.; Malygin, N.D.; Shiryaev, A.M. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 386p. (In Russian). (CONF-9007215-: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 
Jul 1990). In 9. Al/-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. GLASS/crystallization; GLASS/light _ pipes; 
ALUMINIUM FLUORIDES; BARIUM FLUORIDES; GLASS; CRYS- 
TALLIZATION; HIGH TEMPERATURE; LANTHANUM FLUORIDES; 
LITHIUM FLUORIDES; PHASE STUDIES; SODIUM FLUORIDES; 
TEMPERATURE DEPENDENCE; ZIRCONIUM FLUORIDES 


31478 (INIS-SU-265, pp. 364) Crystallization of fluorohaf- 
nate glasses. Shishkin, |.V.; Fedorov, P.P.; Meleshina, V.A.; 
Sakkilari, A.V.; Batyrev, V.A.; Sobolev, B.P. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
386p. (In Russian). (CONF-9007215-: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 





1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. GLASS/crystallization; GLASS/phase studies; 
BARIUM FLUORIDES; GLASS; CRYSTALLIZATION; HAFNIUM 
FLUORIDES; LANTHANUM FLUORIDES; LATTICE PARAME- 
TERS 


31479 (INIS-SU-271, pp. 134-143) Physical mechanisms 
limiting radiation stability of graphite materials. Platonov, P.A. 
(Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Gurovich, B.A.; 
Shtrombakh, Ya.|.; Karpukhin, V.I. AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 224p. (in Rus- 
sian). (CONF-9005247-: International conference on radiation 
material science, Alushta (USSR), 22-25 May 1990). In Radiation 
materials science. V. 3. Order Number DE92001301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A study was made on structural changes, caused by irradiation 
of reactor graphite of IR-280 type and test material on the basis of 
noncalcined coke. Different mechanisms of crack formation, related 
with the presence of filler-binder interface in IR-280 graphite, were 
revealed. Crystallites of structural graphite components differ suffi- 
ciently with respect to sizes; radiation-induced transformations 
proceed in them at different rates, resulting to occurrence of inter- 
nal stresses, leading to cracking. 5 refs.; 8 figs. 


31480 (INIS-SU-271, pp. 144-159) Radiation stability of 
structural graphite within the range of 340 to 1500 K. Virgil’ev, 
Yu.S. (Nauchno-issiedovatel’skij Inst. Atomnykh Reaktorov, Dim- 
itrovgrad (USSR)); Kalyagina, |.P.; Lebedev, 1.G. AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 
224p. (In Russian). (CONF-9005247-: International conference on 
radiation material science, Alushta (USSR), 22-25 May 1990). In 
Radiation materials science. V. 3. Order Number DE92001301. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental results on dimensional changes, Yuong modu- 
lus resistivity, thermal expansion coefficient, mechanical properties 
of various graphites irradiated at 340-1500 K up to fluence of 
1.5x10% nicm* (E>0.18 MeV) are reviewed. The irradiation- 
induced volume changes correlate with Young modulus. It has 
been supposed that high radiation resistance at high irradiation lev- 
els in achieved in well-graphitized isotropic high-strength materials. 
2 refs.; 8 figs.; 1 tab. 


31481 (INIS-SU-271, pp. 160-171) Neutron radiation eftect 
on carbon-graphite materials with pyrocarbon bond. Zelenskij, 
V.F. (and others); Gurin, V.A.; Konotop, Yu.F. AN Ukrainskoj SSR, 
Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 224p. (In 
Russian). (CONF-9005247-: International conference on radiation 
material science, Alushta (USSR), 22-25 May 1990). In Radiation 
materials science. V. 3. Order Number DE92001301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Structure features of carbon-graphite materials produced by the 
methods of volumeteric gas-pyrocarbonization of porous medium 
have been considered. Resuits of radiation tests of carbon-graphite 
materials with powder and fibre fillers and a pyrocarbon matrix 
(bond) are presented. It is evident that under irradiation the materi- 
als in question undergo isotropic shrinkage, which magnitude is 
determined mainly by sample density and pyrocarbon content. 
Promising use of materials with a pyrocarbon bond in nuclear and 
thermonuclear reactor cores is discussed. 8 refs.; 14 figs. 


31482 (INIS-SU-271, pp. 172-179) Study of graphite lining 
in operating reactors. Platonov, P.A. (Gosudarstvenny| Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii); Burdakov, N.S.; Karpukhin, V.I.; Chugunov, 
O.K.; Dubrovin, N.K.; Manevskij, V.N.; Trofimchuk, E.1. AN Ukrain- 
skoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 
1990. 224p. (In Russian). (CONF-9005247-: Internationa! confer- 
ence on radiation material science, Alushta (USSR), 22-25 May 
1990). In Radiation materials science. V. 3. Order Number 
DE92001301. Source: OSTI; NTIS (US Sales Only); INIS. 
Investigation results for graphite lining of U-graphite reactor 
cores in operation are presented. The graphite lining was found to 
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swell intensively at operating temperatures of 500-650 deg C at flu- 
ence 1x10? n/em?. Graphite swelling leads to cracking of graphite 
bloks, increase in thermal resistance and graphite block tempera- 
ture. 4 refs.; 5 figs. 


31483 (INIS-SU-271, pp. 180-188) Direct observation of 
polycrystalline graphite behaviour under electron irradiation in 
electron microscope. Gurovich, B.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii); Shtrombakh, Ya.!. AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1990. 224p. (In Rus- 
sian). (CONF-9005247—: International conference on radiation 
material science, Alushta (USSR), 22-25 May 1990). In Radiation 
materials science. V. 3. Order Number DE92001301. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Electron microscope was used to study dose dependences of 
linear dimensions and lattice parameters of structural graphite sam- 
ples at different irradiation temperatures (-170, 25, 200, 400, 600, 
950 deg C). Stage character of radiation graphite growth and ab- 
normal character of temperature dependence of lattice parameter 
was supported. This is related with interaction of dislocation loops 
of interstitial type. 


31484 (KCP-613-4369) Surface modification of high- 
strength reinforcing fibers by plasma treatment: Final report. 
Smith, M.D. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Jul 1991. 79p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE91016481. Source: OSTI; NTIS; GPO Dep. 

Allied-Signal Inc., Kansas City Division, has, for several years, 
used plasma treatments to dry, activate, and clean polymeric sur- 
faces to provide enhanced adhesive bonding. Work in this area 
generated positive expectations regarding the plasma treatment of 
fibers. Gas plasma treatment of fibers, prior to impregnation with 
epoxy resin, was anticipated to yield significantly higher bond 
strengths between fibers or layers of fibers in a wet lay-up com- 
posite. This project tested the effects of plasma treatment on 
polyaramid, polyethylene, and graphite fibers. A continuous plasma 
treatment unit and a filament winder were used to treat the fibers 
and then wrap them into T-peel specimens for testing. Significant 
increases in resin-to-fiber bond strength were demonstrated for pol- 
yaramid and polyethylene fibers. Increases in T-peel strength of 
200 to 500 percent over untreated fiber were the norm for those 
plasma-treated fibers. Graphite fibers showed some improvement 
in bond strength by plasma treatment, although the increases were 
not as significant as with the other two fibers. Future work in this 
area includes a new project now underway. The purpose of that 
project is to characterize and evaluate product applications for con- 
tinuous plasma treatment and resin impregnation of high-strength 
reinforcing fibers including tapes, straps, and woven fabrics made 
of those fibers. 2 refs., 13 figs., 5 tabs. 


31485 (KU-HCOE-FL2-R-90-11) The pressure-induced 
transformation B1 to B2 in actinide compounds. Gerward, L. 
(Technical Univ. of Denmark, Lyngby (Denmark). Lab. of Applied 
Physics); Benedict, U.; Dabos-Seignon, S.; Staun Olsen, J.; Steen- 
strup, S. Copenhagen Univ. (Denmark). H.C. Oersted Inst. 1990. 
20p. Order Number DE92601107. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The phase transformation from NaC! structure (B1) to CsCl 
structure (B2) in actinide compounds has been studied using X-ray 
powder diffraction in the pressure range up to about 60 GPa. It is 
shown that the transition is sluggish, has a strong hysteresis and is 
accompanied with a volume change in the range 8-12%. These 
features are similar to those of the corresponding transition in the 
alkali halides and other compounds, indicating a common mecha- 
nism for the transformation as concerns the lattice geometry. 
(orig.). 


31486 (KU-HCOE-FL2-R-91-04) Tunneling times in semi- 
conductor heterostructures: A critical review. Jauho, A.P. 
Copenhagen Univ. (Denmark). H.C. Oersted Inst. 1991. 45p. Order 
Number DE92601110. Source: OSTI; NTIS (US Sales Only); INIS. 

in the Section 2 we introduce the standard results for the tunnel- 
ing time. In particular, we shall define phase time, dwell time, 
Buettiker-Landauer time, Larmor time, and complex interaction 
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times. We do not repeat the detailed derivations, which are ade- 
quately given in the original papers, but rather outline the physical 
assumptions that lie behind them. In Section 3 we compare the 
above mentioned times, contrasting their relative merits and restric- 
tions, and also mention some of their generalizations. In the final 
section we review recent proposals for measuring the tunneling 
time, and discuss the obtained results. (orig./WL). 


31487 (KU-HCOE-FL2-R-91-07) Nonequilibrium Green 
function techniques applied to hot-electron quantum trans- 
port. Jauho, A.P. Copenhagen Univ. (Denmark). H.C. Oersted Inst. 
1991. 19p. Order Number DE92601111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

During the last few years considerable effort has been devoted 
to deriving quantum transport equations for semiconductors under 
extreme conditions (high electric fields, spatial quantization in one 
or two directions). Here we review the results obtained with 
nonequilibrium Green function techniques as formulated by Baym 
and Kadanoff, or by Keldysh. In particular, the following topics will 
be discussed: (i) Systematic approaches to reduce the transport 
equation governing the correlation function to a transport equation 
for the Wigner function; (ii) Approximations reducing the nonmarko- 
vian quantum transport equation to a numerically tractable form, 
and results for model semiconductors; (iii) Recent progress is ex- 
tending the formalism to inhomogeneous systems. In all sections 
we try to direct the reader's attention to points where the present 
understanding is (at best) incomplete, and indicate possible lines 
for future work. (orig.). 


31488 (LA-UR-91-1123) Radiation-induced attenuation of 
high-OH optical fibers after hydrogen treatment in the pres- 
ence of ionizing radiation. Lyons, P.B; Looney, L.D. Los Alamos 
National Lab., NM (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9109232—1: RADECS 91: radiation effects on 
components and systems, Montpellier (France), 9-12 Sep 1991). 
Order Number DE91016093. Source: OSTI; NTIS; GPO Dep. 

High purity, high-OH, optical fibers were irradiated in a hydrogen 
atmosphere to explore hydrogen binding into defects created by 
the ionizing radiation. Significant improvements in subsequent 
measurements of radiation-induced attenuation were observed. 18 
refs., 4 figs., 2 tabs. 


31489 (LA-UR-91-2112) In-situ magnetic gauge measure- 
ments in Kel-F. Sheffield, S.A.; Alcon, R.R. Los Alamos National 
Lab., NM (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9107105—48: 1991 American Physical Society (APS) con- 
ference on shock compression of condensed matter, Williamsburg, 
VA (United States), 17-20 Jul 1991). Order Number DE91016087. 
Source: OSTI; NTIS; GPO Dep. 

In-situ gauge measurements have been made in Kel-F using 
multiple, embedded Lagrangian particle velocity and impulse 
gauges to measure shock attributes. Shock stresses attained were 
between 0.9 and 11 GPa. At the lower stresses, we were looking 
for the effects of a subtle phase transformation to be manifested in 
the form of a multiple wave structure. Clear evidence of this trans- 
formation was not observed but the shape of the transmitted 
waves indicated the viscoplastic nature of this material. This effect 
was nearly gone at 2.6 GPa. At the highest stress condition (11 
GPa), the waveforms suggest that the single-crystal sapphire im- 
pactor was starting to yield, indicating that sapphire is not elastic 
all the way to 12 GPa, as had been previously thought. Rarefaction 
speed measurements at shock conditions were obtained from each 
experiment but it was not possible to obtain accurate estimates of 
the Gruneisen parameter. 8 refs., 3 figs., 2 tabs. 


31490 (LA-UR-91-2575) Corrosion-resistant linings for 
glove box enclosures. Dinehart, S.M. Los Alamos National Lab.., 
NM (United States). [1991]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-9110198-1: 11. biannual managing corrosion with plastics 
symposium, Houston, TX (United States), 21-24 Oct 1991). Order 
Number DE91017821. Source: OSTI; NTIS; GPO Dep. 
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Los Alamos National Laboratory, in cooperation with private 
industry, has developed and implemented the use of corrosion re- 
sistant sheet linings for glove box enclosures used in the recovery 
of plutonium from processing residues. Processes for aqueous plu- 
tonium residue recovery have historically been performed in a nitric 
acid medium. Stainless steel glove boxes have served the industry 
well for this processing environment. In the 1980s, the recovery of 
plutonium from such substances as spent chloride salts, difficult-to- 
recover residues, and metal alloys required development of 
processes based on hydrochloric acid. These processes required a 
corrosion-resistant alternative to the stainless steel enclosure. This 
paper reviews the recent use of sheet linings in the nuclear repro- 
cessing industry, selection of materials, lining techniques, and 
standards and testing used to assure quality. 19 refs., 2 tabs. 


31491 (LBL-30727) Formation, properties, and applications 
of porous silicon. Anderson, R.C. (California Univ., Berkeley, CA 
(United States). Dept. of Chemical Engineering). Lawrence Berke- 
ley Lab., CA (United States). May 1991. 180p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SFO00098. Order Number DE91017099. Source: OSTI; NTIS; 
GPO Dep. 

Results of four interrelated studies leading to surface microma- 
chining and integrated-sensor applications of porous silicon are 
reported. Aspects of the structural, chemical, and electrical 
properties of porous silicon are investigated and characterized. Re- 
sistance to room-temperature oxidation and control over wetting 
properties are achieved through chemical modification of the 
porous-silicon surface. A new surface-micromachining technique is 
explored in which porous silicon is grown laterally in a thin film of 
polycrystalline silicon constrained between two insulating layers of 
silicon nitride. A 440 percent increase in capacitance in response 
to a humidity change from 0 to 100% has been measured in a 
Schottky-barrier RH sensor made using an aluminum contact to 
porous silicon. This high sensitivity can be accounted for by an 
increased permittivity in the space-charge region owing to conden- 
sation within the pores. Transient behavior is characterized in 
detail. Surface-modification techniques are employed to improve 
the stability of the RH sensor. 45 refs., 58 figs. 


31492 (LBL-30916) Equations of state for solid NaCl-KCl 
and liquid NaCi-KCl-H20. Pitzer, K.S.; Sterner, S.M. Lawrence 
Berkeley Lab., CA (United States). Jun 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9106176-5: 11. symposium on thermophysical 
properties, Boulder, CO (United States), 23-27 Jun 1991). Order 
Number DE91016980. Source: OST!; NTIS; GPO Dep. 

The equilibrium between the solid solution of NaCl-KCl and the 
ternary liquid NaCl-KCI-H2O is both scientifically interesting and 
geologically important. Equations of the Margules type have been 
derived for the two phases that accurately reproduce the extensive 
array of published measurements, together with recent measure- 
ments for the liquids of the ternary and the solution of the NaCI-KCI 
binary. The range of validity of the equations extends to 1200 K, to 
5 kbar, but for aqueous systems it is limited to compositions on the 
salt saturation surface. Of particular interest is the transition in the 
liquid-solid equilibrium of the ternary from the pattern at high tem- 
peratures where the solid is a solution of composition near that of 
the liquid to that at lower temperatures where the solid is nearly 
pure NaCl or KCI. The phase compositions for anhydrous NaCl-KCl 
are consistent with published heat of mixing data and yield a new 
expression for the entropy of mixing. 17 refs., 2 figs. 


31493 (ORNUATD-53) Fiberglass material specification. 
Janke, C.J. Oak Ridge National Lab., TN (United States). May 
1991. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE91015491. 
Source: OSTI; NTIS; GPO Dep. 

This report describes the specifications for fiberglass parts to be 
furnished to Martin Marietta Energy Systems, Inc.. : 


31494 


Frequency doubling crystals. Wang, F.; Velsko, S.P. 
To Dept. of Energy. 15 Aug 1988. USA Patent patent application 7- 


232,200. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017327. Source: OSTI; NTIS; GPO Dep. 





A systematic approach to the production of frequency conversion 
crystals is described in which a chiral molecule has attached to it a 
“harmonic generating unit” which contributes to the noncentrosym- 
metry of the molecule. Certain preferred embodiments of such 
harmonic generating units include carboxylate, guanadyly and imi- 
dazolyl units. Certain preferred crystals include L-arginine fluoride, 
deuterated L-arginine fluoride, L-arginine chloride monohydrate, L- 
arginine acetate, dithallium tartrate, ammonium N-acetyl! valine, 
N-acetyl tyrosine and N-acetyle hydroxyyproline. Chemical modifi- 
cations of the chiral molecule, such as deuteration, halogenation 
and controlled counterion substitution are available to adapt the 
dispersive properties of a crystal in a particular wavelength region. 


31495 Controlled ion implant damage profile for etching. 
Arnold, G.W. Jr.; Ashby, C.I.H.; Brannon, P.J. To Dept. of Energy. 
18 Aug 1988. USA Patent patent application 7-233,511. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE91017328. Source: OSTI; 
NTIS; GPO Dep 

This invention pertains to a process for etching a material such 
as LiNbO, by implanting ions having a plurality of different kinetic 
energies in an area to be etched, and then contacting the ion im- 
planted area with an etchant. The various energies of the ions are 
selected to produce implant damage substantially uniformly 
throughout the entire depth of the zone to be etched, thus tailoring 
the vertical profile of the damaged zone. 


31496 Improved substrate structures tor InP-based devices. 
Wanlass, M.; Sheldon, P. To Dept. of Energy. 30 Sep 1988. USA 
Patent patent application 7-251,484. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91017349. Source: OST!; NTIS; GPO Dep. 

A substrate structure for an InP-based semiconductor device hav- 
ing an InP-based film is disclosed. The substrate structure includes 
a substrate region having a light-weight bulk substrate and an up- 
per GaAs layer. An interconnecting region is disposed between the 
substrate region and the InP-based device. The interconnecting 
region includes a compositionally graded intermediate layer sub- 
stantially lattice matched at its one end to the GaAs layer and 
substantially lattice matched at its opposite end to the InP-based 
film. The interconnecting region further includes a dislocation mech- 
anism disposed between the GaAs layer and the InP-based film in 
cooperation with the graded intermediate layer, the buffer mecha- 
nism blocking and inhibiting propagation of threading dislocations 
between the substrate region and the InP-based device. 1 fig 


31497 Phenolic dyes as nonbleachable absorbers compati- 
ble with novolac resins for linewidth control in photoresists. 
Renschler, C.L. To Dept. of Energy. 17 Oct 1988. USA Patent 
patent application 7-258,543. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE91016973. Source: OSTI; NTIS; GPO Dep. 

Photoresist techniques and compositions are provided employing 
curcumin as an absorptive dye for the purpose of reducing 
linewidth non-uniformity caused by scattered and reflective light 
from the substrate-resist interface. The photoresist compositions 
containing curcumin as the absorptive dye are used in the produc- 
tion of microelectronic circuitry by both single layer and multilayer 
photoresist techniques. 2 figs. 


31498 (SAND—90-3048C) Thermal modeling of an epoxy 
encapsulation process. Baca, R.G.; Schutt, J.A. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9110196—-2: PATRAN users conference, 
Newport Beach, CA (United States), 1-3 Oct 1991). Order Number 
DE91017845. Source: OSTI; NTIS; GPO Dep. 

The encapsulation of components is a widely used process at 
Sandia National Laboratories for packaging components to with- 
stand structural loads. Epoxy encapsulants are also used for their 
outstanding dielectric strength characteristics. The production of 
high voltage assemblies requires the encapsulation of ceramic and 
electrical components (such as transformers). Separation of the 
encapsulant from internal contact surfaces or voids within the en- 
capsulant itself in regions near the mold base have caused high 
voltage breakdown failures during production testing. In order to 
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understand the failure mechanisms, a methodology was developed 
to predict both the thermal response and gel front progression of 
the epoxy the encapsulation process. A thermal model constructed 
with PATRAN Plus (1) and solved with the P/THERMAL (2) analy- 
sis system was used to predict the thermal response of the 
encapsulant. This paper discusses the incorporation of an Arrhe- 
nius kinetics model into Q/TRAN (2) to model the complex 
volumetric heat generation of the epoxy during the encapsulation 
process. As the epoxy begins to cure, it generates heat and 
shrinks. The total cure time of the encapsulant (transformation from 
a viscous liquid to solid) is dependent on both the initial tempera- 
ture and the entire temperature history. Because the rate of cure is 
temperature dependent, the cure rate accelerates with a tempera- 
ture increase and, likewise, the cure rate is quenched if the 
temperature is reduced. The temperature and conversion predic- 
tions compared well against experimental data. The thermal 
simulation results were used to modify the temperature cure pro- 
cess of the encapsulant and improve production yields. 


31499 (SAND-91-0863C) lon implantation effects in crys- 
talline quartz. Arnold, G.W. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC04-76DP00789. 
(CONF-910646-3: 6. conference on radiation effects in insulators, 
Weimar (Germany), 24-28 Jun 1991). Order Number DE91016192. 
Source: OSTI; NTIS; GPO Dep. 

Cantilever beam measurements of the ‘stress induced in crys- 
talline quartz by implantation of 150 keV and/or 250 keV He have 
shown that the data scale with energy into collisional processes. 
The damage state induced by the Ar implants does not lend itself 
to efficient utilization of the electronic component of subsequent He 
implantation in producing further disorder. The damage depth has 
been measured (optically) for a number of ions (1 x 10'® 250 keV/ 
cm*) and has been found to vary (relative to TRIM values) from 
about 0.63R, for He to about 1.84R, for Xe. RBS measurements 
of range for Ar to Au give values in fair agreement with the optical 
values. The ratio of the measured (optical) ranges to the predicted 
(TRIM) ranges, when plotted as a function of collisional energy 
deposition, indicates that extended damage (beyond ion range) oc- 
curs for deposition energies >~1 x 10°* keV/cm®. The damage 
persists even after 900°C anneals. The effects of ion-induced 
stress may be an important factor in the establishment of the ex- 
tended damage state. 14 refs., 7 figs., 1 tab. 


31500 (SAND-91-0914C) An overview of the electronic 
properties of InAs,_,Sb, strained-layer superlattices (0 < x 
<1). Kurtz, S.R.; Biefeld, R.M.; Dawson, L.R.; Doyle, B.L. Sandia 
National Labs., Albuquerque, NM (United States). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. (CONF-9109208-2: International sym- 
posium on gallium arsenide and related compounds, Seattle, WA 
(United States), 23-26 Sep 1991). Order Number DE91017458. 
Source: OSTI; NTIS; GPO Dep. 

There have been few attempts to “bandgap engineer” In(AsSb) 
semiconductors although In(AsSb) alloys have the smallest 
bandgaps and effective masses among the Ill-V semiconductors. 
In(AsSb) may prove useful for high speed devices, and this system 
is an obvious starting point to extend the optical response of Ill-V 
semiconductors to longer wavelength for infrared detectors and 
lasers. In this paper we summarize studies of the electronic and 
optical properties of in(AsSb) strained-layer superlattices (SLSs) for 
a wide range of compositions. Previously, long wavelength infrared 
response was observed at low As content in these SLSs, and we 
concluded that a type 2 (or staggered) band offset occurs in the 
in(AsSb) system. Prototype infrared detectors have been fabricated 
from these structures. 12 refs., 4 figs. 


31501 (SAND-91-1506C) Electrooptic effects and photo- 
sensitivities of PLZT thin films. Dimos, D.; Land, C.E.; Schwartz, 
R.W. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910430—19: 93. 
annual meeting and exposition of the American Ceramic Society 
(ACerS), Cincinnati, OH (United States), 28 Apr - 2 may 1991). Or- 
der Number DE91017067. Source: OSTI; NTIS; GPO Dep. 
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Although the feasibility of using PZT and PLZT films for optical 
data processing applications. such as optical storage disks, image 
comparators. and spatial light modulators. has clearly been estab- 
lished, most of the critical parameters related to the storage and 
readout processes still need to be evaluated. Optical readout tech- 
niques capable of nondestructively determining the value of 
polarization are based either on the quadratic electrooptic effect or 
on a photocurrent response. In reflection, large electrooptic retar- 
dations (>60°) have now been achieved with thin PZT films (~ 0.5 
uum) under conditions that optimize interference effects. These re- 
sults are quite attractive for device applications. Model calculations, 
based on the equations of reflection ellipsometry, have been used 
to develop a framework for understanding those results. The 
magnitude of the photocurrent response has also been used to de- 
termine the polarization state. However, the photocurrent always 
has the same sign, regardless of the sign of the polarization, which 
suggests the presence of a strong bias field due to at least one of 
the interfaces. In addition, the accumulation of space charge after 
a succession of measurements suppresses the photocurrent tran- 
sient, which severely limits the utility of a photocurrent based 
readout. 7 refs., 9 figs. 


31502 (SP—90-17) Compressive creep of insulating materi- 
als below ground. Bergstroem, G. Swedish National Testing and 
Research Inst., Boraas (Sweden). Nov 1990. 62p. (In Swedish). 
Order Number DE91527154. Source: OSTI; NTIS (US Sales Only). 

The compressive creep deformation for different types of insulat- 
ing materials used below concrete ground plates have been 
studied for loading times up to 20000 h. Eight different insulating 
products are included, representing three commercial materia! 
types and one laboratory made material. Applicable for polystyrene 
cellular plastics, a test method is presented giving the extrapolated 
50-year creep deformation from measurements during 3000-5000 
h. Included types of insu- lating materials are: expanded and ex- 
truded polystyrene cellular plastics (EPS and XPS), rigid 
polyurethan foam (PUR) and mineral wool. The increase of the 
compressive deformation under constant load (creep test) was 
followed at specific load levels and temperatures. The creep be- 
haviour confirms a hypothesis of a physical aging effect in EPS 
and XPS materials. As a consequence of the physical aging the 
creep and hence the total deformation develop more slowly com- 
pared to conventional creep models. The method of extrapolation 
presented considers this physical aging effect. 


31503 (UCRL-CR-106325) Predicted stiffness loss due to 
delamination in filament wound composite cylinders. Zocher, 
M.A. (Texas A and M Univ., College Station, TX (United States). 
Dept. of Aerospace Engineering); Allen, D.H.; Groves, S.E. 
Lawrence Livermore National Lab., CA (United States). Feb 1990. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017440. Source: 
OSTI; NTIS; GPO Dep. 

Three dimensional finite element analysis is used in conducting 
several case studies on the effect of delamination on the structural 
properties of various two-ply composite cylinders loaded in axial 
tension. In all cases, the effect of the damage is quantified through 
a reduction in axial stiffness of the cylinder. Two different crack ge- 
ometries (circumferential and axial) and several different layups are 
considered. The results presented include stiffness, compliance, 
and energy release rate (ERR) as functions of crack length. 10 
refs., 15 figs. 
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Refer also to citation(s) 29593, 29692, 29696, 29697, 29699, 
29725, 29828, 29847, 29875, 29889, 30039, 30190, 30194, 30195, 
30374, 30756, 30983, 31472, 31776, 31835, 32025, 32272, 32349, 
32384, 32417, 32418, 32449, 32477, 32480, 32532, 32800, 32802, 
32803, 32804, 32805, 32806, 32807, 32808, 32809, 32811, 32812, 
32815, 32816, 32869, 33189 
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31504 (ANL-Trans—90-23) Means of preparing specimens 
tor analysis. Masalovich. V.M.; Moshkareva. G.A.; Stasik, O.N. 
Argonne National Lab., IL (United States). 6 Dec 1990. 5p. Trans- 
lation of USSR Patent Application 817521, filed June 26. 1979. 
published March 30. 1981. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE91017835. Source: OSTI; NTIS: GPO Dep. 

This innovation relates to the field of analytical chemistry or, more 
precisely, to techniques for the decomposition and subsequent de- 
termination of total fluorines in systems containing tetrafluoborates 
(BFz). The purpose of the innovation proposed in this text is to sim- 
plify and reduce the time frame of the subject analysis procedure. 
This stated goal is achieved in that tetrafluoborate decomposition is 
carried out via boiling in a glycerin and iron (3) salt solution mixture 
at a pH of 1-2. The completeness of tetrafluoborate ion decompo- 
sition is ascertained by means of monitoring the changes occurring 
in the concentration of free fluorine through the use of fluorine- 
selective electrode in solutions that contain a sulfosalicylate excess 
(to facilitate Fe’ fixation). The extent of tetrafluoborate ion decom- 
position drops both with a decrease and with an increase in the pH 
value. This is obviously linked to the competitive influence exerted 
by hydroxime ions at pH > 2 and to the inability of these ions to 
form BFz;OH™"s at pH < 1. 2 refs., 1 fig., 2 tabs. 


31505 (BNL-46453) X-ray absorption studies of organo- 
disulfide redox cathodes. Skotheim, T.A. (Moltech Corp., Stony 
Brook, NY (United States)); Yang, X.Q.; Xue, K.H.; Lee, H.S.; 
McBreen, J.; Lu, F. Brookhaven National Lab., Upton, NY (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9106261—1: 3. international symposium on polymer electrolytes, 
Annescy (France), 17-21 Jun 1991). Order Number DE91016908. 
Source: OSTI; NTIS: GPO Dep. 

We have measured the near-edge x-ray absorption fine structure 
(NEXAFS) spectra of the K-edge of sulfur in organo-disulfide redox 
polymeric electrodes in both charged and discharged states. The 
formation and scission of S-S bonding during the charge-discharge 
cycle were observed through NEXAFS spectroscopy. 4 refs., 2 
figs. 


31506 (BNL-52265, pp. 225) Time-dependent spectral 
shifts at low temperatures: Soivent relaxation versus non- 
dynamical mechanisms. Fee, R.S. (Pennsylvania State Univ., 
University Park (USA)); Milsom, J.A.; Maroncelli, M. Brookhaven 
National Lab., Upton, NY (United States). [1989]. (CONF-8906383— 
Summ.: 14. DOE solar photochemistry research conference, Lake 
Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

Time-resolved fluorescence measurements have been widely 
employed in the study of solute-solvent relaxation processes. In 
such measurements, fluorescence probe molecules are chosen to 
have strong interactions with the solvent, in order that their fluores- 
ence spectra exhibit large steady-state and time-resolved Stokes 
shifts. A general feature of such probes, not previously considered, 
is that part of their time-dependent shift may not be relaxational in 
origin, but may instead be due to the existence of an inhomoge- 
nous distribution of solvent environments. Even in the absence of 
solvent relaxation, if the spectrum is inhomogeneously broadened, 
and if the fluoresence decay rate is a function of solvent environ- 
ment, time-dependent shift in fluorescence spectrum can be 
observed due to the non-uniform decay of different parts of the 
spectrum. Both of these conditions are met in commonly used 
probe molecules such that they do indeed show substantial time- 
dependent shifts that do not reflect relaxation processes. These 
shifts occur on time scales close to that of the fluorescence decay 
time and do not interfere with measurements of solvent dynamics 
occuring on much faster time scales. However, such effects 
complicate attempts to measure solvent relaxation at lower temper- 
atures, and it appears likely that previous literature results for 
low-temperature alcohol solvation dynamics need to be re- 
interpreted. The causes and manifestations of non-relaxational 
time-dependent shifts, their effect on solvation dynamics measure- 
ments, and their use for probing solvent perturbations of solute 
electronic states are discussed. 





31507 (CEA-RT-DSD-20) Analysis of beta emitting ra- 
dioisotopes (3H, 14C, 36Cl and 63Ni) in irradiated graphite. 
Raymond, A. CEA Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Direction du Cycle du Com- 
bustible. Dec 1990. 21p. (In French). Order Number DE91797270. 
Source: OSTI; NTIS (US Sales Only). 

For storage or processing of graphite from dismantling of some 
types of reactors, radiochemical composition of this type of mate- 
rial must be known as accurately as possible. If gamma emitter 
activity is easy to determine accurately by non destructive testing, 
it is not the case for beta emitters such as tritium, carbon 14, chlo- 
rine 36 or nickel 63 which are mainly responsible of the activity. 
This report describes processes for radioisotope analysis based on 
oxidation and solubilization of graphite, selective chemical separa- 
tion and liquid scintillation measurement. These processes are 
used for analysis of samples from 5 different reactors (2 EDF reac- 
tors and 3 plutonium producing reactors). Activity results obtained 
are often very high but agree with scarce data from literature. 


31508 (DOE/ER/13552-6) Analysis and computer tools for 
separation processes involving nonideal mixtures: Progress 
report, December 1, 1990-November 30, 1991. Lucia, A. Clark- 
son Univ., Potsdam, NY (United States). Dept. of Chemical 
Engineering. 15 Jul 1991. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-86ER13552. Order Num- 
ber DE91017372. Source: OSTI; NTIS; GPO Dep. 

This research is concerned with the development of the mathe- 
matical analysis, numerical analysis, and computer tools for 
separation processes involving nonideal, homogenous and hetero- 
geneous multicomponent mixtures. The primary objective of this 
research is to exploit the natural interrelationship that exists be- 
tween mathematical analysis, numerical analysis and algorithms in 
order to advance the theoretical and practical understanding of the 
design, simulation, operation and contro! tasks associated with 
separation processes involving nonideal mixtures. Progress made 
during the second year of this second term of funding is organized 
in terms of mathematical analysis, numerical analysis and algorith- 
mic development and is summarized. 


31509 


(DOE/ER/13658-T1) Development and optimization 
of methodologies for analysis of complex hydrocarbon mix- 
tures: Final technical report, 1 January 1980-31 December 
1990. Laub, R.J. San Diego State Univ., CA (United States). Dept. 
of Chemistry. [1990]. 30p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract FG03-87ER13658. Order Number 
DE91017954. Source: OST!: NTIS; GPO Dep 

Several aspects of liquid-chromatographic retentions were 
examined. The results from each were employed in efforts at un- 
derstanding fundamental contributions to the partitioning process 
extant in LC. Thus, studies of LC separations with silica and 
reverse-phase sorbents were carried out. Several phases were 
then used singly and in admixture with isochratic as well as 
gradient-elution mobile phases. Selective mobile-phase additives 
was also evaluated, as were temperature effects. A unified theory 
of retentions with multicomponent phases, applicable to all forms of 
chromatography (including ion-exchange), was also developed. 
The theory made use of an extended form of the Langmuir 
sorption-isotherm relations. The selection and evaluation of stan- 
dard stationary phases that exhibit high efficiency with concomitant 
high selectivity was carried out. The results included the synthesis 
and characterization of a unique class of mesomorphic polysilox- 
ane stationary phases. Next, studies of blended stationary phases 
in open-tubular columns was undertaken. This was then followed 
by a detailed theoretical evaluation of the effects of blended mobile 
phases. The results from this portion of the work included the for- 
mulation and evaluation of a unique equation of state for gases 
that is valid in many cases from 200 to 900 K. 64 refs. 


31510 (DOE/ER/45374-3) Investigations of the effects of 
isotopic substitution and pressure on miscibility in polymer- 
polymer and polymer-solvent systems: Progress report, 
September 1, 1988—February 1, 1991. Van Hook, A. Tennessee 
Univ., Knoxville, TN (United States). [1991]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
88ER45374. Order Number DE91018010. Source: OSTI; NTIS; 
GPO Dep. 
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This report is for the ~2+ years from 9/1/88 to 2/1/91. It docu- 
ments significant progress in all the areas for which funds were 
requested. Thus it supports the request for continued support 
made in this proposal. The report is divided into four sections. (1) 
Development of light scattering apparatus and techniques to detect 
coexistence and spinodal loci for polymer- solvent mixtures over 
wide pressure and temperature ranges. (2) Determination of 
pressure, solvent and solute isotope, and molecular weight depen- 
dences of coexistence and spinodal loci of acetone/polystyrene 
and methyl cyclopentane/polystyrene solutions. Theoretical analy- 
sis. (3) Development of light scattering apparatus to determine 
demixing loci in films of polymer-polymer blends. Preliminary 
results. (4) Other efforts: (a) Demixing results in small molecule so- 
lutions. (b) Progress in synthesis and characterization of 
perdeutero-methyicyclopenthane. (c) Mass spectroscopic determi- 
nation of polymer molecular weight distributions. (d) Theoretical 
efforts. 8 refs., 14 figs. 


31511 (IAEA-AL—039, pp. 25-30) Homogeneity and reliabil- 
ity of reference materials from the aspect of XRF and PIXE 
analyst. Orlic, |. (Institut Rudjer Boskovic, Zagreb (Yugosiavia)). In- 
ternational Atomic Energy Agency, Seibersdorf (Austria). Analytical 
Quality Control Services. Oct 1990. (CONF-9009412-: IAEA con- 
sultants’ meeting on analytical quality control services, Vienna 
(Austria), 17-19 Sep 1990). In International Atomic Energy Agency 
consutants' meeting on Analytical Quality Control Services, Vi- 
enna, 17-19 September 1990. 96p. Order Number DE91641956. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reference materials supplied by the IAEA Analytical Quality 
Control are of great help to XRF and PIXE multielement analysis, 
but homogeneity and particle size of the samples have to be taken 
into consideration, especially for elements with low Z or with con- 
centration close to the detection limit. 5 refs, 2 figs, 2 tabs. 


31512 (IAEA-AL—039, pp. 39-55) Some remarks on Polish 
experience in the preparation and certification of reference 
materials. Dybcezynski, R. (institute of Nuclear Chemistry and Tech- 
nology, Warsaw (Poland)). International Atomic Energy Agency, 
Seibersdorf (Austria). Analytical Quality Control Services. Oct 1990. 
(CONF-9009412-: IAEA consultants’ meeting on analytical quality 
control services, Vienna (Austria), 17-19 Sep 1990). In international 
Atomic Energy Agency consultants’ meeting on Analytical Quality 
Contro! Services, Vienna, 17-19 September 1990. 96p. Order 
Number DE91641956. Source: OSTI; NTIS (US Sales Only); INIS. 
In Poland the Commission for Inorganic Trace Analysis of the 
Committee of Analytical Chemistry of the Polish Academy of Sci- 
ences initiated the preparation and certification of some new 
certified reference materials for trace element analysis. The current 
status of the work and some experience highlights gathered during 
execution of this task are presented in this paper. Methods of data 
evaluation, "recommended” and “information” values are discussed. 
A method of additional verification of validity of established concen- 
tration values for a case of rare earth elements in Apatite 
concentrate (CTA-AC-1) is presented. 22 refs, 1 fig., 8 tabs. 


31513 (IAEA-AL—039, pp. 73-94) AQCS - Statistic. interna- 
tional Atomic Energy Agency, Seibersdorf (Austria). Analytical 
Quality Control Services. Oct 1990. (CONF-9009412-: IAEA con- 
sultants’ meeting on analytical quality control services, Vienna 
(Austria), 17-19 Sep 1990). In International Atomic Energy Agency 
consultants’ meeting on Analytical Quality Control Services, Vi- 
enna, 17-19 September 1990. 96p. Order Number DE91641956. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Statistical data of sales of reference materials by the AQCS from 
1983 to 1990 are collected according to demand, availability and 
prices. An inventory of materials available on 01.01.1990 and a list 
of demands for individual analyte standards are enclosed. 


31514 (IAEA-AL—039, pp. 57-71) Notes on ILMR’s quality 
contro! programme for non-nuclear analytes, 1991. Baliestre, S. 
International Atomic Energy Agency, Seibersdorf (Austria). Analyti- 
cal Quality Control Services. Oct 1990. (CONF-9009412-: IAEA 
consultants’ meeting on analytica! quality control services, Vienna 
(Austria), 17-19 Sep 1990). In International Atomic Energy Agency 
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consultants’ meeting on Analytical Quality Contro! Services, Vi- 
enna, 17-19 September 1990. 96p. Order Number DE91641956. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The quality contro! for non-nuclear analytes comprehends an in- 
tercalibration exercise in Mediterranean coastal marine sediment, 
mussel homogenate. certification of new reference materials like 
Mediterranean deep-sea sediment and tuna fish homogenate and 
production of reference materials GESREM | and GESREM Il. 9 
tabs. 


31515 (IFE/KR/E-91/006) The determination of minor 
amounts of rare earth elements in high purity earth oxides by 
HPLC/IDMS. Stijfhoorn, D.E.; Stray, H.; Hjelmseth, H. Institutt for 
Energiteknikk, Kjeller (Norway). May 1991. 12p. Order Number 
DE92600788. Source: OSTI; NTIS (US Sales Only); INIS. 

Since the early seventies isotopic dilution mass spectrometry 
(IDMS) has been used at Institutt for energiteknikk, Kjeller, Norway 
for determination and certification of rare earth elements in high 
purity Y2O3. These lanthanides have, during the last few decades, 
become more widely used in highly specialized technology. High 
purity, quality 4 N (99.99%) or even 5 N materials are needed for 
phosphors, lasers, optical fibers, X-ray films, and in contrast fluids 
for magnetic resonance imaging (MRI). However, in a matrix con- 
stisting primarily of a single lanthanide, IDMS alone will not be 
effective due to isobaric interferences from the main elements or 
the mono-oxides formed in the ion source. On the other hand, high 
performance liquid chromatography (HPLC) may be used, but the 
detection limit will be in the order of 5 to 10 ppm/W. In this work a 
combination of HPLC and IDMS has been used to lower the detec- 
tion limit to 1 ppm/W, where the sample is spiked before 
separation by HPLC, followed by IDMS analysis of the HPLC- frac- 
tions. In some cases the HPLC-process has to be repeated to 
remove the main element completly. Results are presented for 
Dy2O03 and Nd2Os, but similar separating procedures can be ap- 
plied for other rare earth oxides. 3 refs., 2 figs. 2 tabs. 


31516 (INCT—2045/4/C/B) Semitechnical studies of uranium 
recovery from wet process phosphoric acid by liquid-liquid- 
extraction method. Poczynajlo, A. (and others); Wlodarski, R.; 
Giers, M. Institute of Nuclear Chemistry and Technology, Warsaw 
(Poland). 1987. 44p. (in Polish). Order Number DE91645684. 
Source: OST!; NTIS (US Sales Only); INIS. 

A semitechnical installation for uranium recovery from wet pro- 
cess phosphoric acid has been built. The installation is based on 
technological process comprising 2 extraction cycles, the first with 
a mixture of mono- and dinonyliphenylphosphoric acids (NPPA) and 
the second with a synergic mixture of di-/2-ethylhexyl/-phosphoric 
acid (D2EHPA) and trioctylphosphine oxide (TOPO). The 
installation was set going and the studies on the concentration dis- 
tributions of uranium and other components of phosphoric acid 
have been performed for all technological circuits. 23 refs., 15 figs., 
3 tabs. (author). 


31517 (INCT—2077/8/C/B) Methods for the analysis of over- 
lapped peaks in analytical gamma-ray spectrometry: Part 1. 
Verification of simple methods for the analysis of overlapped 
peaks. Sterlinski, S.; Wasek, M. Institute of Nuclear Chemistry and 
Technology, Warsaw (Poland). 1989. 38p. (in Polish). Order Num- 
ber DE91643676. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of critical evaluation of simple methods for the analysis 
of overlapped peaks from the point of view of their applicability in 
activation analysis are described. These methods are adopted from 
other spectroscopic techniques and gas chromatography. The ex- 
perimental verification has been carried out for gamma-ray spectra 
in the energy range 120 KeV - 3 MeV. 28 refs., 8 figs., 3 tabs. (au- 
thor). 


31518 (INCT—2078/8/C/B) Methods for the analysis of the 
overlapped peaks in analytical gamma-spectrometry: Part 2. A 
new method for the analysis of doublets. Sterlinski, S.; Wasek, 
M. Institute of Nuclear Chemistry and Technology, Warsaw 
(Poland). 1989. 14p. (in Polish). Order Number DE91643677. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new simple method for the quantitative analysis of the doublet 
peaks in Ge(Li) or HPGe gamma-spectrometry is presented. No 
assumptions on the shape of the peaks in gamma-ray spectra 
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being measured are required. Special feature of the method pro- 
posed is its usefulness for the analysis of closed doublets. 7 refs., 
6 figs. (author). 


31519 (INCT-2082/2/I/B) Gamma activation analysis with 
microtron. Fiderkiewicz, A.; Kierzek, J.; Parus, J.; Swiderska- 
Kowalezyk, M.; Wolski, W.; Zoltowski, T. Institute of Nuclear 
Chemistry and Technology, Warsaw (Poland). 1989. 63p. (In Pol- 
ish). Order Number DE91643678. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The physical principles of gamma activation analysis, its capabili- 
ties as well as its application to analyse polymetallic ores with use 
of mean power microtron are presented. Limits of detection and 
determination for above twenty elements occurring in those ores 
with use of short- and longlived radioisotopes are specified. The 
work contains conception of construction of race-track microtron 
with electrons energy adjusted in 10-30 MeV range and with cur- 
rent not less than 20 yA. Besides the development of microtrons, 
the reason for choosing the race-track construction for gamma acti- 
vation analysis is given. 69 refs., 35 figs., 5 tabs. (author). 


31520 (INCT—2119/5) Hydration of metal 6-diketonates and 
its influence on partition equilibria in solvent extraction. Nar- 
butt, J. Institute of Nuclear Chemistry and Technology, Warsaw 
(Poland). 1991. 81p. (In Polish). Order Number DE91644025. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Studies are reported on the thermodynamics of liquid-liquid parti- 
tion of beryllium, zinc, chromium and cobalt(3) chelates with 
acetylacetone, its Cg and C7 homologues, and monothioacetylace- 
tone in the system water/aliphatic hydrocarbon. 117 refs., 11 figs., 
8 tabs. (author). 


31521 (INIS-BR-2674) Use of Pb and Sr isotopes on the 
determination of lead mineralization sources from Ribeira val- 
ley - Sao Paulo and Parana states. Tassinari, C.C.G. (Sao Paulo 
Univ., SP (Brazil). Inst. de Geociencias); Barbour, A.P.; Sato, K.; 
Daitx, E.C. Sociedade Brasileira de Geologia, Recife, PE (Brazil). 
Nucleo do Nordeste. 1990 14p. (in Portuguese). (CONF-9010404-: 
36. Brazilian congress of geology, Natal (Brazil), 28 Oct - 1 nov 
1990). Order Number DE91643679. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A lead and strontium isotope study was carried out on galena, 
barite and calcite from Pb-Ag syngenetic stratiform (Perau type) 
and hydrothermal veins (Panela type) deposits from Vale do 
Ribeira region (Sao Paulo and Parana states). The leads from the 
Perau and Panelas type deposits have respectively isotope ratios 
(sup(206)Pb/sup(204)Pb 16.157 to 16.505 amd 16.520 to 17.273; 
sup(207)Pb/sup(204)Pb = 15.466 to 15.720 and 15.470 to 15.780 
and sup(208)Pb/sup(204)Pb = 36.370 to 36.763 and 37.043 to 
38.243), that defined a Stacey and Kramers model ages mainly 
concentrate within 1.7-1.5Ga. A review of published Pb isotopic 
compositions for these deposits and considerations of new Sr tso- 
tope data and Pb results using plumbotectonics model, indicate 
that the Perau type mineralizations are related to the syngenetic 
process and the Pb are derived from upper crust with a short 
crustal residence time. For the Panelas type deposits the Pb and 
Sr isotope studies support the conclusion that the ores were em- 
placed during regional metamorphism and the Pb were derived 
from lithologically complex source which may include metasedi- 
mentary and basement rocks. (author). 


31522 (INIS-BR-—2680) Geotectonic structural interpretation 
of the basement complex at the eastern border of the Espin- 
haco ridge, in Guanhaes and Gouveia region, based on an 
integration of their U/Pb and K/Ar geochronology united. Teix- 
eira, W. (Sao Paulo Univ., SP (Brazil). Inst. de Geociencias); 
Salvador, E.D.; Siga Junior, O.; Sato, K.; Dossin, |.A.; Dossin, T.M. 
Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1990 13p. (In Portuguese). (CONF-9010404—: 36. Brazili- 
ian congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). Order 
Number DE91643682. Source: OSTI; NTIS (US Sales Only); INIS. 

The basement complex at the eastern border of the Espinhaco 
ridge is composed of predominantly gneissic rocks which were sub- 
jected to migmatization and granitization. Overall the area shows 
complex tectonic evolution with recurrence of tectonomagmatic and 
metamorphic events as supported by geological, geochronological 





and structural studies. The Rb/Sr geochronology carried out on the 
basement rocks and metavolcanics from the Espinhaco interpreted 
together with the published U-Pb, Rb-Sr and K-Ar data defines the 
following scenario for the Precambrian crustal evolution. 1. Primary 
origin of a sialic crust at 2.97-2.84 Ga. ago as supported by U-Pb 
zircon ages. 2. Crustal reworking of the Archean crust and subordi- 
nate juvenile accretion from upper mantle during the 2.2-2.0Ga. 
period, as suggested by the isochrons. 3. Recurrence of Middle 
Proterozoic events over the basement rocks (gneisses and 
charnockites) and metavolcanics of the Espinhaco as showed by 
isochrons. 4. Development of Late Proterozoic migmatization over 
the basement rocks (0.75 Ga., R.l.= 0.787) is association with Col- 
lisional tectonics and resetting of K-Ar mineral systems. (author). 


31523 (INIS-BR-2683) A transamazonic age for magma- 
tism, metamorphism and deformation on the northern limit of 
Jequie nucleous (Itaberaba, Bahia, Brazil). Fernandes, P.C.D. 
(Bahia Univ., Salvador, BA (Brazil). Inst. de Geociencias); Mcreath, 
|.; Lafon, J.M. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 14p. (in Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE91643684. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A Rb/Sr isochron of 2154 +- 20 My., with Ro = 0,705 +- 
(MSWD=2,85) has been obtained for the Itaberaba and Pedra 
d'Agua granites, located on the northern limit between the Archean 
Jequie cratonic nucleous and the Early Proterozoic Salvador - 
Curaca mobile belt. The age so obtained dates peraluminous mag- 
matism and Molybdenum mineralization, anatexis and granulite 
facies metamorphism, besides a N-S deformation phase (Fn+1). 
The Itaberaba and Pedra d’Agua massifs are the most important 
bodies in a context of extensive granite emplacement. A number of 
small granitic bodies can be found over the area. One of these 
dykes is emplaced in migmatitic kinzigites and has been dated 
along with the massifs above. It has shown itself to be the same 
age as those ones. Mingling between the dyke magma and anate- 
ctic leucosomes from the kinzigites has allowed dating anatexis in 
the migmatites. Crustal recycling processes have been involved in 
the generation of these granites, as suggested by petrographical/ 
chemical features and high isotopic initial ratio. The age of the ge- 
ological phenomena here described characterizes the area as a 
transitional interface between two tectonic blocks, helps typifying 
Early Proterozoic magmatism and metallogenesis in Central Bahia 
State and opens the discussion on the validity of 2,450 M. y. ages 
obtained previously. (author). 


31524 (INIS-BR-2689) Transamazonic foundation from 
Borborema Province. Hackpacher, P.C. (UNESP, Rio Claro, SP 
(Brazil). Inst. de Geociencias e Ciencias Exatas); Dantas, E.L.; Van 
Schums, W.R. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 15p. (In Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE91643687. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Geochronological data obtained in plutonic rocks of the Sao Vi- 
cente/Caico Groups present U/Pb values around 2.15 Ga. These 
rocks may have involved from an initial mantle or lower crust melt- 
ing and fractionation process by 2.62-2.65 Ga., that is evidenced 
from Sm/Nd model ages. Relation betwen TTG-sequence and tec- 
tonic setting of the area and other localities in NE-Brazil suggest 
that the Transamazonic orogeny was the main crust-forming 
episode of the Borborema Province. (author). 


31525 (INIS-BR-2709) Sweeping microscopy in ancilosto- 
mides larvae found in human coprolite dated of 3490 +- 120 to 
430+- 70 years. Araujo, A.H.G. (Fundacao Oswaldo Cruz 
(FIOCRUZ), Rio de Janeiro, RJ (Brazil). Dept. de Ciencias Biologi- 
cas); Ferreira, L.F.; Confalonieri, U.; Meirelles, M.N.L. Sociedade 
Brasileira de Microscopia Eletronica, Rio de Janeiro, RJ (Brazil). 
1986 2p. (In Portuguese). (CONF-8612186—: Symposium on spe- 
cial techniques of electronic microscopy applied to biomedical 
sciences, Caxambu (Brazil), 10-11 Dec 1986). Order Number 
DE91643688. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LARVAE/age estimation; 
LARVAE/carbon 14; LARVAE/microscopy; FECES; LARVAE; MI- 
CROSCOPY; PARASITES 
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31526 (INIS-BR-2713) Determination of fossils inverte- 
brates shell by x-ray spectrometry and scanning electron 
microscopy. Ciguel, J.H.C. (Sao Paulo Univ., SP (Brazil). Inst. de 
Geociencias); Hofmeister, R.M. Sociedade Brasileira de Micro- 
scopia Eletronica, Rio de Janeiro, RJ (Brazil). 1989 2p. (In 
Portuguese). (CONF-8909380—: 12. Colloquium of Brazilian Society 
on Eletronic Microscopy, Caxambu (Brazil), 3-6 Sep 1989). Order 
Number DE91643689. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FOSSILS/x-ray spectroscopy; 
CHEMICAL ANALYSIS; FOSSILS; MICROSTRUCTURE; SCAN- 
NING ELECTRON MICROSCOPY 


31527 (INIS-BR-2717) Determination of U-235 quantity in 
fresh tuel elements by neutron coincidence collar technique. 
Almeida, M.C.M. de (Comissao Nacional de Energia Nuclear 
(CNEN), Rio de Janeiro, RJ (Brazil). Lab. de Salvaguardas); 
Almeida, S.G. de; Menlove, H.O.; Marzo, M.A.S.; Conti, L.F. Asso- 
ciacao Brasileira de Energia Nuclear, Rio de Janeiro, RJ (Brazil). 
1990 10p. (in Portuguese). (CONF-9004320-: 3. general congress 
of nuclear energy, Rio de Janeiro (Brazil), 22-27 Apr 1990). Order 
Number DE91643690. Source: OSTI; NTIS (US Sales Only); INIS. 

The U-235 quantity per lenght of fresh fuel assemblies of the 
Angra-l first recharge was determined by Neutron Coincidence Col- 
lar technique (N.C.C.). This technique is well-founded in fresh fuel 
assemblies activation by thermal neutrons from AmLi source to 
generate U-235 fission neutrons. These neutrons are detected by 
coincidence method in polyethylene structure where 18 He-3 de- 
tectors were placed. The coincidence counting results, in active 
mode (AmLi), showed 0,7% to standard deviation and equal to 
1,49% to mass in 1000s of counting. The accuracies of different 
calibration methods were evaluated and compared. The results 
showed that the operator declared values are consistent. This 
evaluation was part of technical-exchange program between Safe- 
guards Laboratory from C.N.E.N. and Los Alamos National Lab., 
United States. (author). 


31528 (INIS-mf—1 2867, pp. 3.15-3.16) Identification of iodine 
species released trom fuel using a commercial volatile radioio- 
dine species sampler. McCracken, D.R. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1985. 
375p. (CONF-8506403-: 6. annual conference of the Canadian 
Nuclear Society and 25. annual conference, Ottawa (Canada), 2-5 
Jun 1985). In Conference summanries. Order Number 
DE91639257. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. FISSION PRODUCT RELEASE/iodine; IODINE/air 
samplers; CALIBRATION; IODINE; HYPOIODOUS ACID; METHYL 
IODIDE; SPENT FUELS; TELLURIUM 


31529 (INIS-mf-12946) Determination of uranium by 
controlled-potential coulometry with platinum electrode. Eppis, 
M.R. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Div. Tecnologia del Plutonic); Adelfang, P. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Gerencia 
de Desarrollo. 1990 8p. (in Spanish). (CONF-9010363-: 18. an- 
nual meeting of the Argentine Association of Nuclear Technology 
(AANT), Buenos Aires (Argentina), 22-26 Oct 1990). Order Number 
DE91641969. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

In this work it was investigated the process by which is possible 
to determine uranium by means of a controlled-potential coulome- 
try with a platinum electrode, using a reversible method, in 
presence of Pu(ill) or Fe(II), that permits to analyze uranium and 
plutonium jointly with the same work electrode. The method has 
been adapted to be used in a standard electrochemical cell, with- 
out any modification. The determination occurs in five stages: (1) 
Uranium and iron reduction, with an electrolysis at -250mV vs stan- 
dard calomel electrode (S.C.E.). (2) Electrolysis at +200 mV vs 
S.C.E. to remove the hydrogen generated in the former stage. (3) 
Oxidation of U(IV) to U(VI) and Fe(II) to Fe(lil) by an electrolysis at 
+650 mV vs S.C.E. (4) Reduction of Fe(III) to Fe(Il) at +200 mV vs 
S.C.E. (5) A new oxidation of Fe(Il) to Fe(Ill) at +650 mV vs S.C.E. 
By difference between the integrated charge in the steps (3) and 
(5), the integrated charge corresponding to the uranium oxidation 
is obtained. It was necessary to determine: (a) the potential anc 
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the time that is necessary to apply to realize quantitative electro- 
chemical reduction of uranium. (b) the dependence of the U/Fe 
concentration ratios. (c) the weight of U contained in the aliqout 
and its influence on the method. The accuracy and precision of the 
method was studied and results with a standard deviation of 0.03% 
was obtained. Moreover, the method presents the following advan- 
tages: (a) it is possible to determine U and Pu on the same 
aliquot; (b) the process is reversible; (c) the use of mercury in 
glove-box is avoided. (Author). 


31530 (INIS-mf—12961, pp. 55) Natural radioactivity in fossil 
bones. Singh, N.P. (Guru Nanak Dev Univ., Amritsar (India). Dept. 
of Physics); Virk, H.S. Atomic Energy Organization of Iran, Teheran 
(iran, Islamic Republic of). 1990. 173p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FOSSILS/natural radioactivity; 
AUTORADIOGRAPHY; FOSSILS; INDIA; THORIUM; UPTAKE; 
URANIUM 


31531 (INIS-mf-12961, pp. 49-50) Determination of some 
trace elements in atmospheric particulates using a non- 
destructive neutron activation analysis methhod. Moattar, F. 
(Atomic Energy Organization of Iran, Teheran (Iran). Nuclear Re- 
search Centre); Khorassani, Z.; Ghiasedin, M. Atomic Energy 
Organization of Iran, Teheran (Iran, Islamic Republic of). 1990. 
173p. (CONF-9011232-: International conference on high levels of 
natural radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 
1990). In Book of abstracts of the international conference on high 
levels of natural radiation held in Ramsar, Islamic Republic of Iran, 
3-7 Nov 1990. Order Number DE92601158. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. AlR/natural radioactivity; NATU- 
RAL RADIOACTIVITY/iran; AIR; ANTIMONY; CHLORINE; 
CHROMIUM; EARTH ATMOSPHERE; IRON; MAGNESIUM; MAN- 
GANESE; IRAN; NEUTRON ACTIVATION ANALYSIS; SODIUM; 
TRACE AMOUNTS; ZINC 


31532 (INIS-SU-255) Chemical reagents and substances of 
particular purity: Scientific papers. Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Khimicheskikh Reaktivov i Osobo Chistykh 
Veshchestv, Moscow (USSR). 1989 51ip. Order Number 
DE91003127. Source: OSTI; NTIS (US Sales Only); INIS. 

Individual items in scope for the data base are processed sepa- 
rately. 


31533 (INIS-SU-255, pp. 116-135) Methodological aspects 
of development of new instrumental methods of analysis and 
improvement of known ones. Chupakhin, M.S. Vsesoyuznyj 
Nauchno-Issledovatel’skij Inst. Khimicheskikh Reaktivov i Osobo 
Chistykh Veshchestv, Moscow (USSR). 1989. (no.51) 233 (in Rus- 
sian). In Chemical reagents and substances of particular purity: 
Scientific papers. Order Number DE91003127. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Consideration is given to possibilities of instrumental methods of 
analysis, such as method of precision registration of natural iso- 
tope rates of light elements from gaseous phase; method of 
piezoquartz microweighting; probe methods of analysis in spark 
mass-spectroscopy; extraction-atomic-emission spectroscopy with 
inductively coupled plasma. Prediction of further development of 
these methods, improvement of their analytic characteristics is 
given: increase of sensitivity, accuracy and rapidity. Extension of 
fields of their application is forecasted as well. 20 refs.; 7 figs.; 2 
tabs. 


31534 


(INIS-SU-265, pp. 234) Feasibility study of fluoride 
ion-selective electrode application to the analysis of fluoro- 
boric acids. Moshkareva, G.A.; Masalovich, V.M. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 193p. (In Russian). (CONF-9007215-: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3 
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Jul 1990). In 9. Al/-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON FLUORIDES/ion selective electrode analy- 
sis; AQUEOUS SOLUTIONS; CHEMICAL PREPARATION; 
HYDROFLUORIC ACID; PH VALUE; QUANTITY RATIO 


31535 (INIS-SU-265, pp. 277) Atomic absorption determi- 
nation of alkali metais in tungsten hexafluoride. Portnaya, L.V.; 
Rychkova, N.A.; Borisenko, T.N. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 193p. (In 
Russian). (CONF-9007215-: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. All- 
union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. TUNGSTEN FLUORIDES/quantitative chemical 
analysis; ABSORPTION SPECTROSCOPY; ACCURACY; ATOM- 
IZATION; HYDROLYSIS; IMPURITIES; LITHIUM FLUORIDES; 
SENSITIVITY; SODIUM FLUORIDES 


31536 (INIS-SU-265, pp. 354) Possibility of determination 
of rare and dispersed elements in fluoride-containing objects 
using atomic emission method with preliminary concentration. 
Chelnokova, M.N.; Shulaeva, R.V. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In 
Russian). (CONF-9007215—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPOUNDS/quantitative chemical 
analysis; NIOBIUM COMPOUNDS/quantitative chemical analysis; 
TANTALUM COMPOUNDS/quantitative chemical analysis; VANA- 
DIUM COMPOUNDS/quantitative chemical analysis; YTTRIUM 
COMPOUNDS/quantitative chemical analysis; ACCURACY; CO- 
PRECIPITATION; EMISSION SPECTROSCOPY; PYRAZOLES; 
REAGENTS; SENSITIVITY 


31537 (INIS-SU-265, pp. 350) Study of effect of fluoride-ion 
on efficiency of sorption preconcentration and photometric 
determination of molybdenum. Chebotarev, A.N.; Borisyuk, N.A.; 
Markova, V.G.; Shcherbakova, T.M.; Tantsyura, G.F. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 386p. (in Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 
Jul 1990). In 9. Al/-union conference on chemistry of inorganic fiuo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPOUNDS /chemisorption; 
MOLYBDENUM COMPOUNDS/quantitative chemical analysis; 
ADSORBENTS; FLUORIDES; INTERFERING ELEMENTS; 
MOLYBDENUM COMPLEXES; CHEMISORPTION; QUANTITY 
RATIO; SPECTROPHOTOMETRY 


31538 (INIS-SU-275) 11. Conference on analytical atomic 
spectroscopy with International participation: Summaries of 
reports. AN SSSR, Moscow (USSR). 1990 480p. (CONF-900779-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers in scope for the data base are processed sep- 
arately. 


31539 (INIS-SU-275, pp. 33) New method of differential 
absorption analysis based on the fabri-perot photoelastic in- 
terferometer. Ganeev, A.A. (Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR)); Timofeev, A.D.; Turkin, Yu.l. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779-: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 





Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CADMIUM/absorption spectroscopy; CADMIUM/ 
quantitative chemical analysis; CADMIUM; FABRY-PEROT INTER- 
FEROMETER 


31540 (INIS-SU-275, pp. 36) Direct determination of refrac- 
tory elements by the nitrous oxide-acetylene flame atomic 
absorption. Gorlova, M.N.; Skorskaya, O.L.; Kruglyak, A.L. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. MOLYBDENUM/absorption spectroscopy; MOLYB- 
DENUM/quantitative chemical analysis; © NIOBIUM/absorption 
spectroscopy; NIOBIUM/quantitative chemical analysis; TUNG- 
STEN/absorption spectroscopy; TUNGSTEN/quantitative chemical 
analysis; | VANADIUM/absorption spectroscopy; VANADIUM/ 
quantitative chemical analysis; ZIRCONIUM absorption 
spectroscopy; ZIRCONIUM/quantitative chemical analysis; INTER- 
FERING ELEMENTS; MOLYBDENUM; NIOBIUM; SAMPLE 
PREPARATION; SENSITIVITY; TUNGSTEN; VANADIUM; ZIRCO- 
NIUM 


31541 (INIS-SU-275, pp. 37) New nondispersion tungsten 
spiral atomic fluorescence spectrometer. Grazhulene, S.S.; 
Khvostikov, V.A.; Sorokin, M.V.; Vykhrestenko, N.|.; Korovyatnikov, 
G.F.; Gonchakov, A.S. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 117. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/fluorescence  spec- 
troscopy; CADMIUM COMPOUNDS/quantitative chemical analysis; 
INDIUM COMPOUNDS Sfluorescence spectroscopy; INDIUM COM- 
POUNDS/quantitative chemical analysis; AQUEOUS SOLUTIONS; 
ATOMIZATION; SENSITIVITY; SPECTROMETERS 


31542 (INIS-SU-275, pp. 48) Increase of selectivity for 
atomic absorption analysis with a graphite furnace by filtration 
of sample vapours. Katskov, D.A. (Gosudarstvennyj Inst. Priklad- 
noj Khimii, Leningrad (USSR)); Vasil’eva, L.A.; Greenshtejn, |.L. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 17. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 figs. CADMIUM COMPOUNDS/absorption spec- 
troscopy; CADMIUM COMPOUNDS/quantitative chemical analysis; 
AQUEOUS SOLUTIONS; ATOMIZATION; INTERFERING ELE- 
MENTS; VAPORS 


31543 (INIS-SU-275, pp. 50) Possibilities of the some rare 
earth elements atomization in the electrothermal atomizer 
WETA 82. Krakovska, E. (Technical Univ. Kosice (Czechcslo- 
vakia)). AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Conference on ana- 
lytical atomic spectroscopy with Intemational participation: 
Summaries of reports. Order Number DE92001303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/absorption spec- 
troscopy; RARE EARTH COMPOUNDS/atomization; RARE EARTH 
COMPOUNDS /quantitative chemical analysis; OXIDES; ATOMIZA- 
TION; SENSITIVITY 


31544 (INIS-SU-275, pp. 52) Extraction-electrothermic 
atomic absorption determination of some metals. Kuchuk, 
G.M.; Charykov, A.K. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900773S—: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 


40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPLEXES/absorption spectroscopy; 
BERYLLIUM COMPLEXES/quantitative chemical analysis; BERYL- 
LIUM COMPLEXES/solvent extraction; CADMIUM COMPLEXES/ 
absorption spectroscopy; CADMIUM COMPLEXES/quantitative 
chemical analysis; CADMIUM COMPLEXES/solvent extraction; AC- 
CURACY; AQUEOUS SOLUTIONS; CARBOXYLIC ACIDS; 
SENSITIVITY 


31545 (INIS-SU-275, pp. 56) Sample isotopic composition 
influence on the results of atomic absorption measurements. 
Muradov, V.G. (Ul'yanovskij Gosudarstvennyj Pedagogicheskij 
Inst., Ulyanovsk (USSR)). AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 


Short note. CADMIUMabsorption spectroscopy; CADMIUM/ 


quantitative chemical analysis; CADMIUM ISOTOPES/absorption 
spectroscopy; CADMIUM ISOTOPES/isotope ratio; CADMIUM; VA- 
PORS 


31546 (INIS-SU-275, pp. 59) Preconcentration of volatile 
chelates of metals on electrothermal graphite tube atomizer in 
ETA-AAS. Panichev, N.A. (Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR)); Gorev, J.A. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPLEXES/absorption spectroscopy; 
BERYLLIUM COMPLEXES/quantitative chemical analysis; ATOM- 
IZATION; CHELATES; KETONES; SAMPLE PREPARATION; 
SENSITIVITY; SOLVENT EXTRACTION 


31547 (INIS-SU-275, pp. 60) Problem of rare earths deter- 
mination in graphite furnace. Pelieva, L.A.; Bukhantsova, V.G. 
AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. in- 
ternational conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/absorption spec- 
troscopy; RARE EARTH COMPOUNDS/quantitative chemical 
analysis; SCANDIUM COMPOUNDS/absorption spectroscopy; 
SCANDIUM COMPOUNDS/quantitative chemical analysis; ATOM- 
IZATION; ERRORS; EVAPORATION; INTERFERING ELEMENTS; 
SENSITIVITY 


31548 (INIS-SU-275, pp. 69) Atomic fluorescence determi- 
nation of refractory metals using of gas-phase atomization. 
Rigin, V.1. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of . Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TRANSITION ELEMENT COMPOUNDSAluorescence 
spectroscopy; TRANSITION ELEMENT COMPOUNDS/quantitative 
chemical analysis; URANIUM COMPOUNDS/Afluorescence spec- 
troscopy; URANIUM COMPOUNDS/quantitative chemical analysis; 
ATOMIZATION; FLUORINATION; GAS CHROMATOGRAPHY; RE- 
DUCTION; SAMPLE PREPARATION; SENSITIVITY 


31549 (INIS-SU-275, pp. 73) Solvent extraction-atomic- 
absorption analysis of natural samples. Samchuk, A.|. (AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). inst. Geokhimii i Fiziki Min- 
eralov). AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900773-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). in 11. Conference on ana- 
lytical atomic spectroscopy with Intemational participation: 
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Summaries of reports. Order Number DE92001303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPLEXES/absorption spectroscopy; 
BERYLLIUM COMPLEXES/quantitative chemical analysis; BERYL- 
LIUM COMPLEXES/solvent extraction; CADMIUM COMPLEXES/ 
absorption spectroscopy; CADMIUM COMPLEXES/quantitative 
chemical analysis; CADMIUM COMPLEXES/solvent  extrac- 
tion; MOLYBDENUM COMPLEXES/absorption spectroscopy; 
MOLYBDENUM COMPLEXES/quantitative chemical analysis; 
MOLYBDENUM COMPLEXES/solvent extraction; VANADIUM 
COMPLEXES/absorption spectroscopy; VANADIUM COMPLEXES/ 
quantitative chemical analysis; VANADIUM COMPLEXES/solvent 
extraction; AQUEOUS SOLUTIONS; ATOMIZATION; CHELATES; 
ORGANIC SOLVENTS; SENSITIVITY 


31550 (INIS-SU-275, pp. 77) New atomic absorption tech- 
nique for determination of isotope concentration variation. 
Sholupov, S.E. (Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR)); Ganeev, A.A.; Maydurov, A.D.; Sveshnikov, G.B. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. MERCURY 198/absorption spectroscopy; MERCURY 
198/isotope ratio; MERCURY 202/absorption spectroscopy; MER- 
CURY 202/isotope ratio; ACCURACY; ZEEMAN EFFECT 


31551 (INIS-SU-275, pp. 78) Dependence of the results of 
the graphite furnace atomic absorption spectrometry on the 
method of measuring the background. Simonova, V.|. (AN 
SSSR, Novosibirsk (USSR). Inst. Geologii i Geofiziki); Zimbalist, 
V.G.; Androsova, N.V.; Anoshin, S.N. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation; Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. EUROPIUMabsorption spectroscopy; EU- 
ROPIUM/quantitative chemical analysis; RUTHENIUM/absorption 
spectroscopy; RUTHENIUM/quantitative chemical analysis; TEL- 
LURIUM/absorption _— spectroscopy; TELLURIUM/quantitative 
chemical analysis; YTTERBIUM/absorption spectroscopy; YT- 
TERBIUM/quantitative chemical analysis; CORRECTIONS; 
ENVIRONMENTAL MATERIALS; EUROPIUM; INTERFERING EL- 
EMENTS; RUTHENIUM; TELLURIUM; YTTERBIUM 


31552 (INIS-SU-275, pp. 88) Electrothermal atomic absorp- 
tion analysis of high temperature superconducting materials. 
Belskij, N.K. (AN SSSR, Moscow (USSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii); Ochertianova, L.J.; Chaplygin, T.S.; Tishenko, 
E.A.; Lasarev, V.B. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with Intemational 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. TYPE-I| SUPERCONDUCTORS /absorption 
spectroscopy; TYPE-I| SUPERCONDUCTORS/quantitative chemi- 
cal analysis; ELECTRIC FURNACES; LINERS; SENSITIVITY 


31553 (INIS-SU-275, pp. 91) Determination of alka- 
line metal impurities in high-purity materials by ETA, 
atomic absorption technique. Blinova, E.S. (Gosudarstvennyj 
Nauchno-issiedovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR)); Guzeev, |.D.; Antonov, V.N.; 
Miskaryants, V.G. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-—: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with Intemational 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. NIOBIUM COMPOUNDS/absoprption 
spectroscopy; NIOBIUM COMPOUNDS /quantitative chemical anal- 
ysis; RUTHENIUM COMPOUNDS/absorption spectroscopy; 
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RUTHENIUM COMPOUNDS/quanrtitative chemical analysis; TAN- 
TALUM OXIDES/absorption spectroscopy; TANTALUM OXIDES/ 
quantitative chemical analysis; © VANADIUM COMPOUNDS/ 
absorption spectroscopy, VANADIUM COMPOUNDS/quantitative 
chemical analysis; ALKAL| METAL COMPOUNDS; ATOMIZATION; 
IMPURITIES; SAMPLE PREPARATION 


31554 (INIS-SU-275, pp. 93) Determination of As, Bi, Sb, 
Sn, Te by atomic absorption spectroscopy. Brovko, 1|.A. 
(Samarkandskij Gosudarstvennyj Univ., Samarkand (USSR)); Davi- 
rov, A.; Ishnijazova, Sh.; Rish, M.A.; Tursunov, A.; Shakirova, D. 
AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. in- 
ternational conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. TELLURIUM COMPOUNDS/absomption 
troscopy; TELLURIUM COMPOUNDS/quantitative 
analysis; ACCURACY; ATOMIZATION; SENSITIVITY 


spec- 
chemical 


31555 (INIS-SU-275, pp. 95) Graphite furnace atomic ab- 
sorption analysis of biological and vegetable samples with a 
direct atomization of partially carbonazed material. L'vov, B. 
(Leningradskij Politekhnicheskij Inst., Leningrad (USSR)); Burilin, 
M.; Grinkina, G. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with Intemational 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. CADMIUM COMPOUNDS/absorption spec- 
troscopy; CADMIUM COMPOUNDS/quantitative chemical analysis; 
ACCURACY; PLANT TISSUES; SENSITIVITY; TISSUES 


31556 (INIS-SU-275, pp. 97) Determination of some 
organometallic compounds of 4 and 6 group elements by 
chromatography-atomic-absorption spectrometry. Demarin, 
V.T. (Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). Nauchno- 
issledovatel’skij Inst. Khimii); Portnova, Ye.V.; Rudnevsky, N.K. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. TELLURIUM COMPOUNDS/absorption spectroscopy; 
TELLURIUM COMPOUNDS/gas chromatography; TELLURIUM 
COMPOUNDS /quantitative chemical analysis; © ACCURACY; 
DECOMPOSITION; FREE ENTHALPY; ORGANOMETALLIC COM- 
POUNDS; SENSITIVITY 


31557 (INIS-SU-275, pp. 98) Atomic absorption spectro- 
scopic determination of some metals in luminophores. 
Dobrowolski, R.; Mierzwa, J. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUMabsorption spectroscopy; CADMIUM/ 
quantitative chemical analysis; ACCURACY; CADMIUM; COMPAR- 
ATIVE EVALUATIONS; INORGANIC PHOSPHORS; INTERFERING 
ELEMENTS; SENSITIVITY; TRACE AMOUNTS 


31558 — (INIS-SU-275, pp. 22) Comparable study on the pos- 
sibilities of the flame- and ET-AAS in the analyses of high 
purity substances. Arpadjan, S. (Sofia Univ. (Bulgaria)); Karad- 
jova, |.; Jordanova, L. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 





Short note. CADMIUM COMPLEXES/absorption spectroscopy; 
CADMIUM COMPLEXES/quantitative chemical analysis; AT- 
OMIZATION; CARBAMATES; CHELATES; COMPARATIVE 
EVALUATIONS; IMPURITIES; ORGANIC SOLVENTS; ORGANIC 
SULFUR COMPOUNDS; SENSITIVITY 


31559 (INIS-SU-275, pp. 100) Analysis of ashes using 
AAS. Fara, M.; Spirkova, R.; Kratka, B. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-—: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. ASHES/quantitative chemical analysis; 
CADMIUM COMPOUNDS/absorption spectroscopy; CADMIUM 
COMPOUNDS/quantitative chemical analysis; VANADIUM COWN- 
POUNDS /absorption spectroscopy; VANADIUM COMPOUNDS/ 
quantitative chemical analysis; ASHES; INORGANIC ACIDS; SAM- 
PLE PREPARATION 


31560 (INIS-SU-275, pp. 103) Atomic-absorption determi- 
nation of metals using the improved burner and 
pulse nebulization of solutions. Goncharova, N.N. (Irkutskij 
Gosudarstvennyj Univ., Irkutsk (USSR)); Prudnikov, E.D.; Gor- 
bachevskaya, N.V. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. MOLYBDENUM COMPOUNDS/absorption 
spectroscopy; MOLYBDENUM COMPOUNDS/quantitative chemical 
analysis; ACCURACY; AQUEOUS SOLUTIONS; ATOMIZATION; 
SENSITIVITY 


31561 (INIS-SU-275, pp. 105) Trace metals in biological 
fluids-problems and possibilities in analysis by atomic absorp- 
tion spectrometry. Hulaniski, A. (Warsaw Univ. (Poland)); Bulska, 
E.; Wrobel, K. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS /absorption spectroscopy; 
CADMIUM COMPOUNDS/quantitative chemical analysis; BIO- 
LOGICAL MATERIALS; ERRORS; SAMPLE PREPARATION; 
SENSITIVITY; TRACE AMOUNTS 


31562 (INIS-SU—275, pp. 111) Cadmium and lead determ- 
nation in biological materials by means of ETA-AAS. Martin, 
M.L.; Grun, M. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. CADMIUM COMPOUNDS/absorption spec- 
troscopy; CADMIUM COMPOUNDS /auantitative chemical analysis; 
ACCURACY; BIOLOGICAL MATERIALS; ERRORS; SENSITIVITY 


31563 (INIS-SU-275, pp. 116) Specialized atomizers of 
powders and solutions tor direct atomic absorption determina- 
tion of volatile metals in the environmental samples. Greshkin, 
V.N. (AN SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj 
Khimii); Belyev, Yu.l.; Vnukovskaya, G.L. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779—: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS /absorption spectroscopy; 
CADMIUM COMPOUNDS/quantitative chemical analysis; INDIUM 
COMPOUNDS /absorption spectroscopy; INDIUM COMPOUNDS/ 
quantitative chemical analysis; ATOMIZATION; ENVIRONMENTAL 
MATERIALS; SENSITIVITY 
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31564 (INIS-SU-275, pp. 117) The application of atom- 
absorptive spectrometry in the analysis of secondary precious 
metals raw materials. Paviova, V.N.; Viasova, T.A. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779-: 11. international 
conference on analytic atomic spectroscopy. Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. RUTHENIUM/absorption spectroscopy: RUTHE- 
NiUM/aquantitative chemical analysis; INTERFERING ELEMENTS; 
RUTHENIUM; SAMPLE PREPARATION 


31565 (INIS-SU-275, pp. 118) Atomic absorption determi- 
nation of yttrium and gadolinium in semiconductor solid 
solutioris Bi2Te3-BizSe,-Y2Te3, (Gd2Te3). Polikarpova, N.V. (AN 
SSSR, Moscow (USSR). Inst. Metallurgii); Poplavskaya, E.N.; 
Svechnikova, T.E.; Bajkov, A.A. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BISMUTH TELLURIDES/absorption spectroscopy; 
BISMUTH TELLURIDES/quantitative chemical analysis: GADOLIN- 
IUM TELLURIDES/absorption spectroscopy; GADOLINIUM 
TELLURIDES/quantitative chemical analysis; YTTRIUM TEL- 
LURIDES/absorption spectroscopy; YTTRIUM TELLURIDES/ 
quantitative chemical analysis; ACCURACY; BISMUTH SE- 
LENIDES; INTERFERING ELEMENTS; SEMICONDUCTOR 
MATERIALS; SENSITIVITY; SOLID SOLUTIONS 


31566 (INIS-SU-275, pp. 121) Atomic absorptional analysis 
of celestite concentrates. Roeva, N.N. (AN Tadzhikskoj SSR, 
Dushanbe (USSR). Inst. Khimii); Saparova, L.N.; Chernova, N.V.; 
Yevjanov, Kh.N. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
9007739-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM SULFATES/absorption spectroscopy; 
STRONTIUM SULFATES/quantitative chemical analysis; ACCU- 
RACY; SULFATE MINERALS 


31567 (INIS-SU-275, pp. 123) Analysis of high pure cesium 
salts and their application tor alkaline element determination. 
Schikora, T.; Horn, R. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900773—: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with Intemational 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM COMPOUNDS /absorption spectroscopy; 
CESIUM COMPOUNDS/quantitative chemical analysis; |MPURI- 
TIES; USES 


31568 (INIS-SU-275, pp. 124) Common conditions for the 
determination of trace elements in medical samples us 
graphite turnace. Schlemmer, G.; Grobenski, Z.; Bulska, E.; 
Hasel, M. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS /absorption spectroscopy; 
CADMIUM COMPOUNDS /quantitative chemical analysis; BIOLOG- 
ICAL MATERIALS; SAMPLE PREPARATION; SENSITIVITY; 
TRACE AMOUNTS 


31569 (INIS-SU-275, pp. 126) Atomic absorption determ+- 
nation of impurities of Cu, Zn, Pb, Cd, Co and Ni in carbonate 
rocks. Shatkovskaya, N.A. (AN Tadzhikskoj SSR, Dushanbe 
(USSR). Inst. Khimii); Pachadzhanov, D.N.; Goncharova, L.K. AN 
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SSSR. Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR). 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI: NTIS (US 
Sales Only): INIS 

Short note. 1 tab. CADMIUM COMPOUNDS /quantitative chemi- 
cal analysis; ABSORPTION SPECTROSCOPY; CARBONATE 
ROCKS; COPRECIPITATION: SAMPLE PREPARATION: SENSI- 
TIVITY; ZIRCONIUM HYDROXIDES 


31570 (INIS-SU-275, pp. 131) Difect determination of silver 
and cadmium in waters and wines by atom thapping-atomic 
absorption spectrometry. Sun Han Wen: Shao Jian Hui: Zhang 
De Qiang: Zhang Jin Jie: Zhang Tie Ling. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international cofference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only): INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical 
analysis; ABSORPTION SPECTROSCOPY; ACCURACY; BEVER- 
AGES: SENSITIVITY; TRACE AMOUNTS; WATER 


31571 (INIS-SU-275, pp. 132) Determination of heavy met- 
als (Cd, Pb, Cr, Ni and Zn) in libyan soils by ETA-AAS. Tatsy, 
Yu.G. (AN SSSR, Moscow (USSR). Inst. Geokhimii i Analitichesko} 
Khimii); Stakheev, Yu.!.; Hamza, B.H. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical anal- 
ysis; ABSORPTION SPECTROSCOPY; LAND POLLUTION; 
SAMPLE PREPARATION; SOILS 


31572 (INIS-SU-275, pp. 102) Determination of cesium in 
environmental samples by slurry atomization graphite turnace 
atomic absorption spectrometry. Gegusch, H. (Staatliches Amt 
fuer Atomsicherheit und Strahlenschutz, Berlin (Germany, F.R.)); 
Samuel, B. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM COMPOUNDS/absorption spectroscopy; 
CESIUM COMPOUNDS/quantitative chemical analysis; ACCU- 
RACY; ATOMIZATION; ENVIRONMENTAL MATERIALS; SAMPLE 
PREPARATION; SENSITIVITY 


31573 


(INIS-SU-275, pp. 106) Matrix separation by solvent 
extraction prior to trace analysis in pure gold using AAS. 
Ivanova, E. (Byigarska Akademiya na Naukite, Sofia (Bulgaria)); 
Jordanov, N.; Havezov, |. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 


ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. CADMIUM COMPOUNDS/absorption spec- 
troscopy; TELLURIUM COMPOUNDS/absorption spectroscopy; 
VANADIUM COMPOUNDS/absorption spectroscopy; GOLD; IMPU- 
RITIES; QUANTITATIVE CHEMICAL ANALYSIS; SAMPLE 
PREPARATION; SENSITIVITY; SOLVENT EXTRACTION 


31574 (INIS-SU-275, pp. 112) Determination of lead, cad- 
mium and manganese in chloride matrices using disk-ended 
atomizer for graphite furnace atomic absorption spectrometry. 
Matanova, E. (Sofia Univ. (Bulgaria). Fizicheski Fakultet); Jotov, T. 
AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. in- 
ternational conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
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reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Short note. 5 refs. CADMIUM COMPOUNDS/absorption spec- 
troscopy; CADMIUM COMPOUNDS/quantitative chemical analysis; 
ATOMIZATION; CHLORIDES; COMPARATIVE EVALUATIONS 


31575 (INIS-SU-275, pp. 113) Interference in the spectro- 
chemical determination of rare earth elements in marine rocks 
and sediments. Mazzucotelli, A. (Genoa Univ. (Italy). Ist. di Chim- 
ica Generale). AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/absorption spec- 
troscopy; RARE EARTH COMPOUNDS/emission spectroscopy; 
RARE EARTH COMPOUNDS/quantitative chemical analysis; 
CHROMATOGRAPHY; INTERFERING ELEMENTS; ROCKS; SED- 
IMENTS 


31576 (INIS-SU-275, pp. 119) Determination of heavy met- 
als (Cd, Ni, Cu, Mn and Fe) in food products of vegetable origin 
by atomic absorption spectrometry. Popko, R. (Uniwersytet 
Marii Curie-Sklodowskiej, Lublin (Poland)). AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-9007739-: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS /absorption spectroscopy; 
CADMIUM COMPOUNDS/quantitative chemical analysis; BEAMS; 
PEAS; SAMPLE PREPARATION 


31577 (INIS-SU-275, pp. 120) Determination of some 
microelements in the enamel of teeth by AAS method. Re- 
itznerova, E. (Univerzita P.J. Safarika, Kosice (Czechoslovakia)); 
Kopcakova, M. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM COMPOUNDS/absorption 
troscopy; STRONTIUM COMPOUNDS/quantitative 
analysis, ACCURACY; SENSITIVITY; TEETH 


spec- 
chemical 


31578 (INIS-SU-275, pp. 138) Chemical analysis of alloys 
applied in medicine by atomic absorption spectrometry. Wycis- 
lik, A. AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Conference on ana- 
lytical atomic spectroscopy with International participation: 
Summaries of reports. Order Number DE92001303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM ALLOYS/quantitative chemical analy- 
sis; ABSORPTION SPECTROSCOPY; COBALT BASE ALLOYS; 
SAMPLE PREPARATION; SENSITIVITY 


31579 (INIS-SU-275, pp. 139) Some investigations of 
chemical interferences by the determination of carbide- 
forming elements in metal alloys by AAS method. Wycislik, A.; 
Jurezyk, J. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. MOLYBDENUM/quantitative chemical analy- 
sis; TANTALUM/quantitative chemical analysis; TUNGSTEN/ 
quantitative chemical analysis; VANADIUM/quantitative chemical 
analysis; ZIRCONIUM/quantitative chemical analysis; ABSORP- 
TION SPECTROSCOPY; ALLOYS; ERRORS; INTERFERING 
ELEMENTS; MOLYBDENUM; TANTALUM; TUNGSTEN; VANA- 
DIUM; ZIRCONIUM 
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31580 (INIS-SU—275, pp. 141) On the use of a combustion 
furnace sprayer in an atom absorption analysis of ferrous met- 
als and alloys. Zakharya, A.N. (Odesskij Gosudarstvennyj Univ., 
Odessa (Ukrainian SSR)); Olenovich, N.L.; Gavrilova, N.G.; 
Chursina, O.D. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM/quantitative chemical analysis; ABSORP- 
TION SPECTROSCOPY; ACCURACY; ALLOYS; CADMIUM; 
COPPER; FURNACES; IMPURITIES; NICKEL; SENSITIVITY; 
ZINC 


31581 (INIS-SU-275, pp. 150) ICP-AES determination of the 
elements by introducing volatile fluorides into the plasma. 
Bobkov, A.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Kuznetsov, |.P.; Chudinov, E.G. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON FLUORIDES/quantitative chemical analy- 
sis; MOLYBDENUM FLUORIDES/quantitative chemical analysis; 
CHEMICAL PREPARATION; COLD PLASMA; EMISSION SPEC- 
TROSCOPY; SAMPLE PREPARATION 


31582 (INIS-SU-275, pp. 155) Standard specimens for 
atomic-emission and X-ray fluorescence spectral analyses of 
steels and alloys. Dobrovolskaya, G.L.; Malanuk, V.V.; Mosichev, 
V.1.; Kharkisov, A.D. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM/calibration standards; CERIUM calibration 
standards; MOLYBDENUM calibration standards; NIOBIUM/ 
calibration standards; TUNGSTEN/calibration standards; VANA- 
DIUM/calibration standards; ZIRCONIUM/calibration standards; 
ALLOYS; CADMIUM; CERIUM; EMISSION SPECTROSCOPY; 
MOLYBDENUM; NIOBIUM; QUANTITATIVE CHEMICAL ANALY- 
SIS; STEELS; TUNGSTEN; VANADIUM; X-RAY FLUORESCENCE 
ANALYSIS; ZIRCONIUM 


31583 


(INIS-SU-275, pp. 162) The study of evaporation 
processes of rare earth elements in D.C. ARC. Florian, K.; 
Terpakova, E. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 


900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs. RARE EARTH COMPOUNDS/evaporation; 
RARE EARTH COMPOUNDS/quantitative chemical analysis; 
SCANDIUM COMPOUNDS/evaporation; SCANDIUM COM- 
POUNDS/quantitative chemical analysis; YTTRIUM COMPOUNDS/ 
evaporation; YTTRIUM COMPOUNDS/quantitative chemical analy- 
sis; ADDITIVES; CHLORIDES; EMISSION SPECTROSCOPY; 
MULTI-ELEMENT ANALYSIS; OXIDES; EVAPORATION 


31584 (INIS-SU-275, pp. 165) Development and application 
of a new electrothermal vaporization system. Funk, W.; Colloch, 
A.; Haveresch-Kock, M. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. CADMIUM COMPOUNDS/quantitative chemi- 
cal analysis; EMISSION SPECTROSCOPY; EVAPORATORS; 
SENSITIVITY 


31585 (INIS-SU-275, pp. 133) Influence of the type of at- 
omizer and of the matrix modifier on the determination of 
traces in organic solvents. Tserovski, E. (Sofia Univ. (Bulgaria)); 
Arpadjan, S.; Karadjova, |. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jui - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/quantitative chemical anal- 
ysis; ABSORPTION SPECTROSCOPY; IMPURITIES; ORGANIC 
SOLVENTS; TRACE AMOUNTS 


31586 (INIS-SU-275, pp. 136) Extraction atomic absorption 
analyse of trace elements in high purity copper salts. Vas- 
sileva, E. (Sofia Univ. (Bulgaria)); Arpadjan, S.; Momchilova, S. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical anal- 
ysis; MOLYBDENUM COMPOUNDS /quantitative chemical analysis; 
ABSORPTION SPECTROSCOPY; COPPER COMPOUNDS; 
IMPURITIES; SALTS; SAMPLE PREPARATION; SOLVENT EX- 
TRACTION; TRACE AMOUNTS 


31587 (INIS-SU-275, pp. 189) Introduction of the gaseous 
hydrides of selenium and tellurium into an inductively coupled 
plasma of low power (1 KW). Lopez-Molinero, A. (Zaragoza Univ. 
(Spain). Facultad de Ciencias); Barriobero, O.; Lechon, J.M.; 
Castillo, J.R. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. TELLURIUM HYDRIDES/quantitative chemical 
analysis; COLD PLASMA; EMISSION SPECTROSCOPY; SOILS 


31588 (INIS-SU-275, pp. 184) Spatial profiles of atom and 
ion number densities in the analytical zone of an argon ICR. 
Kartasheva, M.A. (Gosudarstvennyj Opticheskij Inst., Leningrad 
(USSR)); Petrov, S.Ya. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM/quantitative chemical analysis; ARGON; 
ATOMS; CADMIUM; COLD PLASMA; GROUND STATES; IONS; 
SPATIAL DISTRIBUTION; SPECTROSCOPY 


31589 (INIS-SU-275, pp. 186) Spectrometric method of iso- 
tope composition analytical control in biological, agrochemical 
and ecological studies with stable isotopes. Laseeva, 
G.S. (Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
Nauchno-issiedovatel'skij Fizicheskij Inst.). AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-—: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARBON 13/isotope ratio; DEUTERIUM/sotope ra- 
tio; NITROGEN 15/isotope ratio; OXYGEN 18/isotope ratio; 
DEUTERIUM; EMISSION SPECTROSCOPY; ENVIRONMENTAL 
MATERIALS; TRACER TECHNIQUES 


31590 (INIS-SU-275, pp. 188) Dispersion materials stan- 
dard reference samples in atomic-emission spectrometry 
development, application and methodological substantiation. 
Lisienko, D.G. (Ural’skij Politekhnicheskij Inst., Sverdlovsk 
(USSR)); Korovin, Yu.!.; Dombrovskaya, M.A.; Muzgin, V.N. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
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(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BERYLLIUM OXIDES/quantitative chemical analysis; 
GRAPHITE/quantitative chemical analysis; TANTALUM OXIDES/ 
quantitative chemical analysis; ZIRCONIUM OXIDES/quantitative 
chemical analysis; ACCURACY; GRAPHITE; IMPURITIES; SAM- 
PLE PREPARATION 


31591 (INIS-SU-275, pp. 190) Metrologic attestation of the 
methods for emission spectral analysis of ecological objects. 
Loseva, A.F. (Ryazanskij Gosudarstvennyj Univ., Ryazan (USSR)); 
Usachova, V.I.; Loseva, T.A. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. MOLYBDENUMquantitative chemical analy- 
sis; VANADIUMquantitative chemical analysis; ACCURACY; 
EMISSION SPECTROSCOPY; MOLYBDENUM; SENSITIVITY; 
STANDARDIZATION; VANADIUM; WATER 


31592 (INIS-SU-275, pp. 192) lsotopic-chromato-spectral 
analysis of pure inorganic gases. Nemets, V.M. (Leningradskij 
Gosudarstvennyj Univ., Leningrad (USSR). Nauchno- 
Issledovatel’skij Fizicheskij Inst.); Petrov, A.A.; Soloviev, A.A.; 
Funtov, V.N. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARBON 13/isotope ratio; DEUTERIUM/isotope 
ratio; NITROGEN 15/isotope ratio; OXYGEN 17/isotope ratio; OXY- 
GEN 18/isotope ratio; DEUTERIUM; GAS CHROMATOGRAPHY; 
GASES; IMPURITIES; ISOTOPE DILUTION; QUANTITATIVE 
CHEMICAL ANALYSIS; SENSITIVITY; SPECTROSCOPY 


31593 (INIS-SU-275, pp. 193) Possibilities and peculiarities 
ot C. molecule spectra tor measuring isotope composition of 
carbon microcontents in gases. Nemets, V.M. (Leningradskij Go- 
sudarstvennyj Univ., Leningrad (USSR). Nauchno-Ilssledovatel’skij 
Fizicheskij Inst.); Solov'ev, A.A.; Funtov, V.N. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARBON ISOTOPES /isotope ratio; CARBON; EMIS- 
SION SPECTROSCOPY; GASES; MOLECULES 


31594 


(INIS-SU-275, pp. 291-292) Isotopic measurements 
using laser resonance ionization mass spectrometry (rims). 


Fassett, J.D. (National Inst. of Standards and Technology, 
Gaithersburg, MD (USA)); Walker, R.J.; Travis, J.C.; Mayo, S. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 117. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 7 refs. IODINE/quantitative chemical analysis; RHE- 
NIUM/quantitative chemical analysis; © VANADIUM/quantitative 
chemical analysis; ACCURACY; IODINE; ISOTOPE DILUTION; 
LASER SPECTROSCOPY; OYSTERS; RESONANCE IONIZATION 
MASS SPECTROSCOPY; RHENIUM; ROCKS; SENSITIVITY; SIL- 
ICON OXIDES; USES; VANADIUM 


31595 (INIS-SU-275, pp. 281) Spectral-isotope method of 
water contamination control by nitrogen compounds and de- 
termination of nitrates in agricultural products. Voroshilova, 
T.A. (Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
Nauchno-|ssiedovatel'skij Fizicheskij Inst.); | Konakhina, A.1.; 
Laseeva, G.S.; Yakimova, V.A. AN SSSR, Moscow (USSR). 1990. 
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480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NITROGEN COMPOUNDS/quantitative chemical 
analysis; NITROGEN 15/isotope dilution; CHEMICAL STATE; 
EMISSION SPECTROSCOPY; FOOD; POLLUTANTS; SENSITIV- 
ITY; WATER 


31596 (INIS-SU-275, pp. 278) Atomic-emission methods 
tor determination of microelements in biological liquids with 
preliminary chemical concentration. Troshkova, G.P. (AN SSSR, 
Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Yudelevich, |.G. 
AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. in- 
ternational conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. INDIUM COMPOUNDS /quantitative chemical 
analysis; MOLYBDENUM COMPOUNDS/quantitative chemical 
analysis; NIOBIUM COMPOUNDS/quantitative chemical analy- 
sis; VANADIUM COMPOUNDS/quantitative chemical analysis; 
ACCURACY; BLOOD SERUM; CHEMISORPTION; EMIS- 
SION SPECTROSCOPY; MULTI-ELEMENT ANALYSIS; SAMPLE 
PREPARATION; SENSITIVITY; SOLVENT EXTRACTION 


31597 (INIS-SU-275, pp. 272) Atomic emission Pb determi- 
nation in the superconducting Bi-Pb-Sr-Ca-Cu-O system. 
Souleva, A.N. (Higher Inst. of Chemical Technology, Sofia (Bul- 
garia)); Nikolova, Z.Ch.; Konstantinov, K.K.; Atanasov, S.K. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 4 refs. HIGH-TC SUPERCONDUCTORS/quantitative 
chemical analysis; LEAD OXIDES/quantitative chemical analysis; 
STRONTIUM OXIDES/high-tc superconductors; BISMUTH OX- 
IDES; CALCIUM OXIDES; COPPER OXIDES; EMISSION 
SPECTROSCOPY 


31598 (INIS-SU-275, pp. 271) Atomic emission determina- 
tion of inclusions element composition in alloys. Skotnikov, 
S.A. (Nauchno-issledovatel’skij Inst. Tekhnologii Mashinostroeniya, 
Moscow (USSR)); Smirnov, K.V. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation; Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. RARE EARTHS/quantitative chemical 
EMISSION SPECTROSCOPY; INCLUSIONS 


analysis; 


31599 (INIS-SU-—275, pp. 273) Boron determination in geo- 
standards using atomic-emission spectroscopy. Suknev, V.S.; 
Sukneva, L.S. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. BORON/quantitative chemical analysis; AC- 
CURACY; BORON; CALIBRATION STANDARDS; EMISSION 
SPECTROSCOPY; INTERFERING ELEMENTS; ROCKS; TRACE 
AMOUNTS 


31600 (INIS-SU-275, pp. 275) Determination of carbonates 
content in complex superconducting oxides. Surikov, V.T. (AN 
SSSR, Sverdlovsk (USSR). Inst. Khimii); Moskalenko, N.I.; Lyam- 
pazova, T.P. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 





participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. CARBONATES/quantitative chemical analysis; 
HIGH-TC SUPERCONDUCTORS/quantitative chemical analysis; 
CARBONATES; DISSOLUTION; EMISSION SPECTROSCOPY; 
SAMPLE PREPARATION 


31601 (INIS-SU-275, pp. 276) Atomic emission spec 
tral analysis of heterogeneous materials. Tverdokhiebova, 
S.V. (Dnepropetrovskij Gosudarstvennyj Univ., Dnepropetrovsk 
(Ukrainian SSR)); Spiridonova, |.M. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-9007739-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. BORON ALLOYS/quantitative chemical analy- 
sis; CALIBRATION STANDARDS; DISPERSIONS; EMISSION 
SPECTROSCOPY; ERRORS; SAMPLING 


31602 (INIS-SU-275, pp. 279) Determination of tungsten 
and scandium using arc double-stream plasmatron. Urmanbe- 
tov, K.; Risbekov, S.; Chilimov, A.; Zheenbaev, Z. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779—: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SCANDIUM/quantitative chemical analysis; TUNG- 
STEN/quantitative chemical analysis; ACCURACY; EMISSION 
SPECTROSCOPY; MULTI-ELEMENT ANALYSIS; ROCKS; SCAN- 
DIUM; SENSITIVITY; TUNGSTEN 


31603 (INIS-SU-275, pp. 284) The flame atomic-emission 
determination of Na, K and Li in high-purity Cd, Te, Hg, CdTe, 
HgTe and Cd,Hg,_,Te. Zelentsova, L.V. (AN SSSR, Novosibirsk 
(USSR). Inst. Neorganicheskoj Khimii). AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
temational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM/quantitative chemical analysis; CADMIUM 
TELLURIDES/quantitative chemical analysis; MERCURY TEL- 
LURIDES/quantitative chemical analysis; TELLURIUM/quantitative 
chemical analysis; ALKALI] METAL COMPOUNDS; CADMIUM; 
EMISSION SPECTROSCOPY; IMPURITIES; SAMPLE PREPARA- 
TION; SENSITIVITY; TELLURIUM 


31604 


(INIS-SU-275, pp. 285) Study of the high tempera- 
ture superconducting films composition by atomic emission 
spectral analysis. Zolotovitskaya, E.S.; Shtitel’man, Z.V.; Panova, 
E.|. AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. 
international conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 17. Conference on analytical 
atomic spectroscopy with Intemational participation: Summaries of 


reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/high-tc 
superconductors; HIGH-TC SUPERCONDUCTORS/quantitative 
chemical analysis; YTTRIUM OXIDES/high-tc superconductors; 
ACCURACY; BISMUTH OXIDES; COPPER OXIDES; EMISSION 
SPECTROSCOPY; SPATIAL DISTRIBUTION; SUPERCONDUCT- 
ING FILMS 


31605 (INIS-SU-275, pp. 286) Atomic emission spectro- 
chemical analysis of high-purity alkyl compounds of 2-6 group 
elements. Zorin, A.D. (Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). Nauchno-Issiedovatel’skij Inst. Khimii); Zanozina, V.F.; 
Emel'yanova, O.A.; Markova, M.L.; Gayazova, I.N.; Feschenko, 
1.A.; Portnova, T.V. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779—: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with Intemational 
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Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical anal- 
ysis; INDIUM COMPOUNDS/quantitative chemical analysis; 
EMISSION SPECTROSCOPY; IMPURITIES; ORGANOMETALLIC 
COMPOUNDS; SAMPLE PREPARATION; SENSITIVITY 


31606 (INIS-SU-275, pp. 299) Use of complex standards 
for laser microanalysis. Madina, S.Sh. (AN Kazakhskoj SSR, 
Alma-Ata (USSR). Inst. Geologicheskikh Nauk); Madin, M.I. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-—: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. BERYLLIUM/quantitative chemical analysis; 
BERYLLIUM; CALIBRATION STANDARDS; LASER SPEC- 
TROSCOPY; MICROANALYSIS; MINERALS; SENSITIVITY 


31607 (INIS-SU-275, pp. 258) ICP-AES determination of 
rare earth elements after their group separation by countercur- 
rent chromatography. Pukhovskaya, V.M. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Maryutina, T.A.; 
Spivakov, B.Ya.; Kuz’min, N.M.; Zolotov, Yu.A.; Grodowski, M. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779—: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/quantitative chemical 
analysis; EMISSION SPECTROSCOPY; EXTRACTION CHRO- 
MATOGRAPHY; SAMPLE PREPARATION; SENSITIVITY 


31608 (INIS-SU-275, pp. 260) Atomic-emission analysis of 
arsine with nonreactive concentrating of metal impurities. 
Rezchikov, V.G.; Novikov, N.F.; Gruzdeva, T.M.; Rudnevskij, N.K.; 
Kolish, S.M. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with Intemational 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical 
analysis; INDIUM COMPOUNDS/quantitative chemical analy- 
sis; ARSENIC HYDRIDES; DECOMPOSITION; EMISSION 
SPECTROSCOPY; IMPURITIES; SAMPLE PREPARATION; SEN- 
SITIVITY 


31609 (INIS-SU-275, pp. 262) The determination of piat- 
inum group elements using fire-assaying with collection into 
NiS buttons. Rubeska, |.; Paukert, T. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-—: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Intemna- 
tional participation: Summaries of . Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RUTHENIUM COMPOUNDS/quantitative chemical 
analysis; ABSORPTION SPECTROSCOPY; EMISSION SPEC- 
TROSCOPY; ROCKS; SAMPLE PREPARATION; SENSITIVITY 


31610 (INIS-SU-275, pp. 264) Complex of methods used 
for biological object analysis. Sedykh, E.M. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Matusevitch, G.; 
Starshinova, N.P.; Petrovskaya, I.N.; Bannykh, L.N.; Uchevatkina, 
L.A. AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Conference on ana- 
lytical atomic spectroscopy with Intemational participation: 
Summaries of reports. Order Number DE92001303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical 
analysis; MOLYBDENUM COMPOUNDS/quantitative chemical 
analysis; TELLURIUM COMPOUNDS/quantitative chemical analy- 
sis; ABSORPTION SPECTROSCOPY; ACCURACY; BIOLOGICAL 
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MATERIALS: DECOMPOSITION; EMISSION SPECTROSCOPY; 
SAMPLE PREPARATION; SENSITIVITY 


31611 (INIS-SU-275, pp. 265) Determination of mercury 
and other halcophy! elements in high pure, natural and waste 
waters by atomic-spectral methods. Shabanova, L.N. (Gosu- 
darstvennyj Nauchno-issledovatel’skij i Proektno-Konstruktorskij 
Inst. Gidrometallurgii Tsvetnykh Metallov, Novosibirsk (USSR)); 
Gil’bert, E.N.; Buchbinder, G.L.; Rozhina, O.V. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical 
analysis; ABSORPTION SPECTROSCOPY; EMISSION SPEC- 
TROSCOPY; SAMPLE PREPARATION; SENSITIVITY; SOLVENT 
EXTRACTION; WATER 


31612 (INIS-SU-275, pp. 266) Complex of atomic-spectral 
methods for analysis of high purity aluminium and it’s alloys. 
Shabanova, L.N. (Gosudarstvennyj Nauchno-lssledovatel’skij i 
Proektno-Konstruktorskij Inst. Gidrometallurgii Tsvetnykh Metallov, 
Novosibirsk (USSR)); Gilbert, E.N.; Buchbinder, G.L.; Roshzina, 
O.V. AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Conference on ana- 
lytical atomic spectroscopy with International participation: 
Summaries of reports. Order Number DE92001303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical anal- 
ysis; TELLURIUM COMPOUNDS/quantitative chemical analysis; 
ABSORPTION SPECTROSCOPY; ALUMINIUM; ALUMINIUM AL- 
LOYS; EMISSION SPECTROSCOPY; IMPURITIES; SAMPLE 
PREPARATION; SENSITIVITY; SOLVENT EXTRACTION 


31613 (INIS-SU-275, pp. 267) Analysis of high purity ar- 
senic with concentration of impurities by distilling off the 
base. Shelpakova, |.R. (AN SSSR, Novosibirsk (USSR). Inst. Neor- 
ganicheskoj Khimii); Rossin, A.E.; Chanysheva,_ _T.A.; 
Shcherbakova, O.|. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with Intemational 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPOUNDS/quantitative chemical 
analysis; BORON COMPOUNDS/quantitative chemical analysis; IN- 
DIUM COMPOUNDS/quantitative chemical analysis; LANTHANUM 
COMPOUNDS /quantitative chemical analysis; TELLURIUM COM- 
POUNDS/quantitative chemical analysis; TRANSITION ELEMENT 
COMPOUNDS/quantitative chemical analysis; © ACCURACY; 
ARSENIC; DISTILLATION; EMISSION SPECTROSCOPY; IMPURI- 
TIES; SAMPLE PREPARATION; SENSITIVITY 


31614 


(INIS-SU-275, pp. 268) Methods for spectral analy- 
sis of high purity solids involving concentration of impurities 
by distilling off the base. Shelpakova, !.R. (AN SSSR, Novosi- 


birsk (USSR). Inst. Neorganicheskoj Khimii); Rossin, A.E.; 
Kosyakov, V.I.; Chanysheva, T.A. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. CADMIUM quantitative chemical analysis; 
TELLURIUM/quantitative chemical analysis; ABSORPTION SPEC- 
TROSCOPY; ACCURACY; CADMIUM; DISTILLATION; EMISSION 
SPECTROSCOPY; IMPURITIES; MASS SPECTROSCOPY; SANM- 
PLE PREPARATION; SENSITIVITY; TELLURIUM 


31615 (INIS-SU-275, pp. 270) Atomic-emission spectro- 
graphic determination of rare earth elements, yttrium and 
scandium in solid geological samples with in ARC TWO-JET 
plasmotron. Simonova, V.I. (AN SSSR, Novosibirsk (USSR). Inst. 
Geologii i Geofiziki); Cherevko, A.S.; Yudelevich, |.G.; Ul’yanova, 
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V.P.; Tagiltsev, A.P. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/quantitative chemical 
analysis; SCANDIUM COMPOUNDS/quantitative chemical analy- 
sis; YTTRIUM COMPOUNDS/quantitative chemical analysis; 
ACCURACY; EMISSION SPECTROSCOPY; INTERFERING ELE- 
MENTS; ROCKS; SAMPLE PREPARATION; SENSITIVITY; 
SEPARATION PROCESSES 


31616 (INIS-SU-275, pp. 223) Spectrometric determination 
of tungsten in nonconducting materials with use of multitunc 
tional glow discharge lamp. Czakow, J. (institute of Nuclear 
Chemistry and Technology, Warsaw (Poland)); Tymochowicz, S.; 
Kuras, T. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TUNGSTEN COMPOUNDS/quantitative chemical 
analysis; ACCURACY; EMISSION SPECTROSCOPY; SENSITIV- 
ITY 


31617 (INIS-SU-275, pp. 247) Atomic emission spectro- 
chemical analysis of ferro-carbon alloys, produced by method 
of electron-beam melting. Lasarova, A. (Bylgarska Akademiya na 
Naukite, Sofia (Bulgaria). Inst. po Elektronika); Dimitrov, N.; Ni- 
colov, T.; Vasil’eva, V.; Mladenov, G. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. MOLYBDENUM/quantitative chemical analy- 
sis; VANADIUM/quantitative chemical analysis; ACCURACY; 
CARBON ADDITIONS; ELECTRON BEAM MELTING; EMISSION 
SPECTROSCOPY; IRON ALLOYS; MOLYBDENUM; SPATIAL DIS- 
TRIBUTION; VANADIUM 


31618 (INIS-SU-275, pp. 224) Determination of rare earth 
elements in run-ofts of coal mines waters using ICR method 
after concentrating. Davydova, |. Yu. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii). AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. RARE EARTH COMPOUNDS /coprecipitation; 
RARE EARTH COMPOUNDS/quantitative chemical analy- 
sis; CALCIUM COMPOUNDS; EMISSION SPECTROSCOPY; 
MULTI-ELEMENT ANALYSIS; COPRECIPITATION; SAMPLE 
PREPARATION; SENSITIVITY; WATER 


31619 (INIS-SU-275, pp. 229) Extraction-atomic emission 
determination of trace admixtures in high purity thallium. El- 
nazarov, S. (Tadzhikskij Gosudarstvennyj Univ., Dushanbe 
(USSR)); Rustamov, S. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. Con- 
ference on anaivtical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPLEXES/quantitative chemi- 
cal analysis; BERYLLIUM COMPLEXES/solvent extraction; 
CADMIUM COMPLEXES/quantitative chemical analysis; CAD- 
MIUM COMPLEXES/solvent extraction; INDIUM COMPLEXES/ 
quantitative chemical analysis; INDIUM COMPLEXES/solvent 
extraction; LANTHANUM COMPLEXES/quantitative chemical anal- 
ysis; LANTHANUM COMPLEXES/solvent extraction; TRANSITION 





ELEMENT COMPLEXES/quantitative chemical analysis; TRANSI- 
TION ELEMENT COMPLEXES/solvent extraction; ACCURACY; 
CARBAMATES; DISTRIBUTION FUNCTIONS; EMISSION SPEC- 
TROSCOPY; IMPURITIES; ORGANIC SULFUR COMPOUNDS; 
SENSITIVITY; THALLIUM 


31620 (INIS-SU-275, pp. 235) Method of sorbent concen- 
trate preparation for heavy-metals determination using 
ICP-AES and ETA-AAS methods. Ishmiyarova, G.R. (AN SSSR, 
Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); Myasoe- 
dova, G.V.; Petrovskaya, |.N.; Starshinova, N.P.; Sedykh, E.M. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 17. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS /chemisorption; MOLYBDE- 
NUM COMPOUNDS/chemisorption; NIOBIUM COMPOUNDS/ 
chemisorption; VANADIUM COMPOUNDS /chemisorption; 
ZIRCONIUM COMPOUNDS/chemisorption; ABSORPTION SPEC- 
TROSCOPY; CHEMISORPTION; EMISSION SPECTROSCOPY; 
GROUND WATER; PH VALUE; QUANTITATIVE CHEMICAL 
ANALYSIS; SAMPLE PREPARATION 


31621 (INIS-SU-275, pp. 261) Two steps of concentrating 
low volatile metal impurities in atomic-emission analysis of 
trimethyigallium. Rezchikov, V.G.; Novikov, N.F.; Gruzdeva, T.M. 
AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. in- 
ternational conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical anal- 
ysis; CADMIUM COMPOUNDS/separation processes; INDIUM 
COMPOUNDS /quantitative chemical analysis; INDIUM COM- 
POUNDS/separation processes; EMISSION SPECTROSCOPY; 
GALLIUM COMPOUNDS; ORGANOMETALLIC COMPOUNDS; 
SAMPLE PREPARATION; SENSITIVITY 


31622 


(INIS-SU-275, pp. 205) About system approach to 
inorganic multicomponent mixture analysis by means of 
inductively-coupled plasma-atomic emission spectrometry. 
Shmanenkova, G.!. (Gosudarstvennyj Nauchno-lssledovatel'’skij i 


Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR)); Sokolov, S.V.; Gots, M.S.; Schelkova, V.P.; Kolesova, 
L.V. AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Conference on ana- 
lytical atomic spectroscopy with Intemational participation: 
Summaries of reports. Order Number DE92001303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/quantitative chemical 
analysis; ACCURACY; EMISSION SPECTROSCOPY; MULTI- 
ELEMENT ANALYSIS; SENSITIVITY 


31623 (INIS-SU-275, pp. 220) Determination of microimpu- 
rities in xenon difluoride by the ICP AES method. Bobkov, A.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). inst. Atomnoj Ehnergii); Varvanina, G.V.; 
Sergeev, A.Yu.; Chudinov, E.G. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. XENON FLUORIDES/quantitative chemical analysis; 
EMISSION SPECTROSCOPY; IMPURITIES; SAMPLE PREPARA- 
TION 


31624 (INIS-SU-275, pp. 222) Reliability of simultaneous 
quantitative determination of microelements in waters by a 
spectrochemical method based on materials of control by in- 
ternational services of water analysis quality. Khokhlov, V.V.; 
Nikitina, N.P.; Latikainen, V.1. AN SSSR, Moscow (USSR). 1990. 


40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS /quantitative chemical anal- 
ysis; VANADIUM COMPOUNDS/quantitative chemical analysis; 
CALIBRATION STANDARDS; EMISSION SPECTROSCOPY; 
INTERLABORATORY COMPARISONS; MULTI-ELEMENT ANALY- 
SIS; WATER 


31625 (INIS-SU-275, pp. 225) Direct determination of rare 
elements microconcentrations in mine waters by ICP method. 
Davydova, |.Yu. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii). AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 tab. BERYLLIUM COMPOUNDS/quantitative chem- 
ical analysis; SCANDIUM COMPOUNDS/quantitative chemical 
analysis; VANADIUM COMPOUNDS/quantitative chemical analy- 
sis; YTTRIUM COMPOUNDS/quantitative chemical analysis; 
ACCURACY; EMISSION SPECTROSCOPY; MULTI-ELEMENT 
ANALYSIS; SENSITIVITY; WATER 


31626 (INIS-SU-275, pp. 227) Metal microimpurities deter- 
mination in CdTe and initial products for its synthesis by 
atomic emission method. Dyagileva, E.V. (Tomskij Gosudarstven- 
nyj Univ., Tomsk (USSR)); Otmachova, Z.|.; Maryanov, V.M.; 
Neradovskaya, N.V. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM TELLURIDES/quantitative chemical analy- 
sis; ACCURACY; EMISSION SPECTROSCOPY; IMPURITIES; 
ION EXCHANGE; SENSITIVITY; SEPARATION PROCESSES 


31627 (INIS-SU-275, pp. 230) Atomic emission spectro- 
chemical analysis of high-purity Pb, its alkyl compounds and 
Pb oxide. Emel’'yanov, A.A. (Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). Nauchno-Issledovatel’skij Inst. Khimii); Zanozina, 
V.F.; Zorin, A.D.; Rudnevskij, N.K.; Sidnev, V.I.; Suvorova, E.A.; 
Feschenko, |.A. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of . Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. VANADIUM/quantitative chemical analysis; DISTIL- 
LATION; EMISSION SPECTROSCOPY; IMPURITIES; LEAD; 
LEAD OXIDES; ORGANOMETALLIC COMPOUNDS; SAMPLE 
PREPARATION; SENSITIVITY; VANADIUM 


31628 (INIS-SU-275, pp. 231) Unificated atomic-emission 
method for noble metals determination. Gil’bert, E.N. (Gosu- 
darstvennyj Nauchno-issiedovatel’skij i Proektno-Konstruktorskij 
Inst. Gidrometallurgii Tsvetnykh Metallov, Novosibirsk (USSR)); 
Shabanova, L.N.; Kovalenko, N.L.; Buchbinder, G.L.; Soldatenko, 
G.G. AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Conference on ana- 
lytical atomic spectroscopy with Intemational participation: 
Summaries of reports. Order Number DE92001303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RUTHENIUM/quantitative chemical analysis; DISSO- 
LUTION; EMISSION SPECTROSCOPY; RUTHENIUM; SAMPLE 
PREPARATION; SENSITIVITY 


31629 (INIS-SU-275, pp. 232) Determination of metal impu- 
rities in high purity volatile substances by atomic emission 
method. Gordeev, A.M. (Gor’kovskij Gosudarstvennyj Univ., Gorki 
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(USSR)); Durinov, |.Yu.; Shishov, V.N. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 6 refs. BORON BROMIDES/quantitative chemical 
analysis; BORON CHLORIDES/quantitative chemical analy- 
sis; CADMIUM COMPOUNDS/quantitative chemical analysis; 
MOLYBDENUM/quantitative chemical analysis; TELLURIUM 
COMPOUNDS /quantitative chemical analysis; VANADIUM/ 
quantitative chemical analysis; ACCURACY; DISTRIBUTION; 
EMISSION SPECTROSCOPY; IMPURITIES; MOLYBDENUM; 
ORGANOMETALLIC COMPOUNDS; SAMPLE PREPARATION; 
SENSITIVITY; VANADIUM 


31630 (INIS-SU—275, pp. 233) Microelements determination 
in biological objects with photoelectric system MFS-8. Gri- 
bovskaya, |.V.; Ustyugova, T.T. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPOUNDS/quantitative chemical analy- 
sis; CADMIUM COMPOUNDS/quantitative chemical analysis; 
MOLYBDENUM COMPOUNDS/quantitative chemical anaiysis; 
VANADIUM COMPOUNDS /auantitative chemical analysis; ACCU- 
RACY; BIOLOGICAL MATERIALS; CALIBRATION STANDARDS; 
EMISSION SPECTROSCOPY; SAMPLE PREPARATION; SENSI- 
TIVITY 


31631 (INIS-SU-275, pp. 237) Applications of ICP-AES for 
the rare-earths of determination. Karyakin, A.V. (AN SSSR, 
Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); Si- 
monova, L.V.; Fabelinskij, Yu.l. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779—-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/quantitative chemical 
analysis; EMISSION SPECTROSCOPY; EXCITATION; MULTI- 
ELEMENT ANALYSIS 


31632 (INIS-SU-275, pp. 238) Express-method of atom- 
emission determination of microelements in biological objects. 
Kashkan, G.V.; Kuleshov, V.1.; Kumosk, V.N.; Baranova, O.V.; 
Ivanova, E.V. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/quantitative chemical 
analysis; MOLYBDENUM COMPOUNDS/quantitative chemical 
analysis; VANADIUM COMPOUNDS/quantitative chemical analysis; 
BIOLOGICAL MATERIALS; DRY ASHING; EMISSION SPEC- 
TROSCOPY; SAMPLE PREPARATION; SENSITIVITY 


31633 


(INIS-SU-275, pp. 239) Analysis of high-temperature 
superconductors by ICP AES and XRF analysis. Kliment, V. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 


tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 17. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/high-te su- 
perconductors; BISMUTH OXIDES/high-tc superconductors; 
COPPER OXIDES/high-tc superconductors; HIGH-TC SUPER- 
CONDUCTORS /quantitative chemical analysis; TIN OXIDES/ 
high-tc superconductors; YTTRIUM OXIDES/high-te superconduc- 
tors; ACCURACY; EMISSION SPECTROSCOPY; X-RAY 
FLUORESCENCE ANALYSIS 
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31634 (INIS-SU-275, pp. 240) Atomic-emission determina- 
tion of minor Ba and Sr concentrations in rocks. Khokhryakova, 
Z.A., Suknev, V.S. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. STRONTIUM COMPOUNDS/quantitative 
chemical analysis; ACCURACY; EMISSION SPECTROSCOPY; 
ROCKS; SENSITIVITY 


31635 (INIS-SU-275, pp. 244) Extraction spectrometric de- 
termination of boron in various objects using diol agents. 
Excitation mechanism. Kuzmenko, N.E. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR)); Panov, V.A.; Khovalig, N.K.; 
Semenenko, K.A.; Shchvarts, E.M. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-90077$3-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. BORON COMPLEXES/quantitative chemical 
analysis; ACCURACY; ALLOYS; EMISSION SPECTROSCOPY; 
EXCITATION; GLYCOLS; SENSITIVITY; SOLVENT EXTRACTION; 
WATER; WOOD 


31636 (INIS-SU-275, pp. 245) Determination of heavy met- 
als in lake sediments by emission spectrography with AIR-JET 
controlled D.C.ARC. Kuznetsova, A.|.; Chumakova, N.L. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref. BORON COMPOUNDS/quantitative chemical 
analysis; _MOLYBDENUM COMPOUNDS/quantitative chemical 
analysis; SCANDIUM COMPOUNDS/quantitative chemical analy- 
sis; VANADIUM COMPOUNDS/quantitative chemical analysis; 
ACCURACY; EMISSION SPECTROSCOPY; INTERLABORATORY 
COMPARISONS; SEDIMENTS; SENSITIVITY 


31637 (INIS-SU-275, pp. 248) Emission spectroscopic de- 
termination of impurities in tungsten oxide single crystals. 
Legeza, S.S. (AN SSSR, Leningrad (USSR). Inst. Silikatnoj Khimii). 
AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. in- 
ternational conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NIOBIUM COMPOUNDS/quantitative chemical analy- 
sis; TANTALUM COMPOUNDS/quantitative chemical analysis; 
TUNGSTEN OXIDES/quantitative chemical analysis; VANA- 
DIUM COMPOUNDS/quantitative chemical analysis; EMISSION 
SPECTROSCOPY; IMPURITIES; MONOCRYSTALS; SAMPLE 
PREPARATION; SOLVENT EXTRACTION 


31638 (INIS-SU-275, pp. 246) The mechanism of analytical 
signal formation in DC plasma determination of refractory met- 
als under new method of additives introduction conditions. 
Kuzyakov, Yu.Ya. (Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR)); Pyatigina, L.B.; Semenenko, K.A. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TRANSITION ELEMENTS/multi-element analysis; 
ADDITIVES; EMISSION SPECTROSCOPY; QUANTITATIVE 
CHEMICAL ANALYSIS; SENSITIVITY 


31639 (INIS-SU-275, pp. 249) Application of inductively 
coupled pasma emission spectrometry for analysis of waste 





products and raw materiais containing precious metals. Linde- 
man, E.V.; Merkushev, V.A.; Razyapov, A.Z.; Varshal, G.M. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 117. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. RUTHENIUM COMPOUNDS/quantitative chemical 
analysis; EMISSION SPECTROSCOPY; INDUSTRIAL WASTES; 
SAMPLE PREPARATION; WASTE WATER 


31640 (INIS-SU-275, pp. 251) Atomic-emission and elec 
tron probe X-ray analysis of total mass fractions for cerium 
(Ce) and lanthanum (La) 10-3-10-? % in rail steel. Nikolajchuk, 
T.A. (Ukrainskij Nauchno-lssledovatel’skij Inst. Metallov, Kharkov 
(Ukrainian SSR)); Nikitina, O.l.; Romashkina, O.A. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779-: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. CERIUM/quantitative chemical analysis; LAN- 
THANUM/quantitative chemical analysis;s ACCURACY: CERIUM; 
ELECTRON MICROPROBE ANALYSIS; EMISSION SPEC- 
TROSCOPY; LANTHANUM; STEELS 


31641 (INIS-SU-275, pp. 252) Determination of trace ele- 
ments in waters by inductively coupled plasma atomic 
emission spectrometry with the sorption preconcentration. 
Panteleev, G.P. (AN SSSR, Moscow (USSR). Inst. Geokhimii i 
Analiticheskoj Khimii); Tsysin, G.l.; Formanovskij, A.A.; Starshi- 
nova, N.P.; Sedykh, E.M.; Kuz’min, N.M.; Zolotov, Yu.A. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779-: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CADMIUM COMPOUNDS/multti-element analysis; 
YTTRIUM COMPOUNDS/multi-element analysis; ACCURACY; 
EMISSION SPECTROSCOPY; FRESH WATER; ION EXCHANGE; 
QUANTITATIVE CHEMICAL ANALYSIS; SAMPLE PREPARATION; 
SEAWATER; SENSITIVITY; SEPARATION PROCESSES 


31642 


(INIS-SU-275, pp. 254) Analysis of rare earth ele- 
ments by ICP-AES method using photographic recording. 
Pliesovska, N.; Soltes, P. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 


ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OST; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/quantitative chemical 
analysis; ACCURACY; EMISSION SPECTROSCOPY; MULTI- 
ELEMENT ANALYSIS; SENSITIVITY 


31643 (INIS-SU-—275, pp. 255) The atomic emission and 
atomic absorption spectral analysis of cadmium tungstate. 
Potapova, V.G.; Druzenko, T.V.; Shtitel’man, Z.V. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779-: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CADMIUM TUNGSTATES/quantitative chemical anal- 
ysis; CESIUM COMPOUNDS/quantitative chemical analysis; 
STRONTIUM COMPOUNDS/quantitative chemical analysis; VANA- 
DIUM COMPOUNDS /quantitative chemical analysis; ABSORPTION 
SPECTROSCOPY; EMISSION SPECTROSCOPY; IMPURITIES; 
MONOCRYSTALS; SENSITIVITY 


31644 (INIS-SU-275, pp. 380) Energy dispersive X-ray fluo- 
rescence analysis of geological standard reference materials 
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using the ARFA software package. Vuchkov, MK. (Byigarska 
Akademiya na Naukite. Sofia (Bulgaria). Inst. za Yadrena Izsled- 
vaniya i Yadrena Energetika); Havezova, P.; Karaivanova, E.; 
Halacheva, Z. AN SSSR. Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy. Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ROCKS/x-ray fluorescence analysis; CALIBRATION 
STANDARDS: COMPUTER CODES: DATA PROCESSING; MATH- 
EMATICAL MODELS; QUANTITATIVE CHEMICAL ANALYSIS; 
ROCKS 


31645 (INIS-SU-275, pp. 381) ARFA - software package for 
IBM PC based energy dispersive X-ray fluorescence spectrom- 
etry. Vuchkov, M.K. (Bylgarska Akademiya na Naukite, Sofia 
(Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Energetika): 
Stoev, K.N. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. X-RAY FLUORESCENCE ANALYSIS/a codes; X- 
RAY FLUORESCENCE ANALYSIS/data processing 


31646 (INIS-SU-275, pp. 382) Development and application 
of XRF analysis tor determining element composition and sur- 
tace density of unsaturated samples by using theoretical 
correction method. Yeritenko, A.N.; Tsvetyansky, A.L. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779—: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. X-RAY FLUORESCENCE ANALYS!S/corrections; IN- 
TERFERING ELEMENTS; QUANTITATIVE CHEMICAL ANALYSIS; 
SURFACES; CORRECTIONS 


31647 (INIS-SU-275, pp. 384) Determination of the depth 
profile of iron concentration in FE-NI structure by pixe and 
EMP methods. Altynov, V.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR)); likhamov, R.A.; Kobzev, A.P.; Sandrik, R. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. IRON/electron microprobe analysis; IRON/pixe analy- 
sis; ACCURACY; DEPTH; IRON; QUANTITATIVE CHEMICAL 
ANALYSIS; SPATIAL DISTRIBUTION 


31648 (INIS-SU-275, pp. 385) Application of the X-ray 
fluorescence analysis for stoichiometry control of complex ox- 
ides. Blank, A.B.; Shevtsov, N.I.; Nartova, Z.M.; Sumarokov, S.Yu. 
AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. in- 
ternational conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. OXIDES/x-ray fluorescence analysis; ACCU- 
RACY; CRYSTALS; OXIDES; QUANTITATIVE CHEMICAL 
ANALYSIS; SAMPLE PREPARATION 


31649 (INIS-SU-275, pp. 387) Choosing optimum condi- 
tions of sample preparation in X-ray fluorescence analysis of 
cement production materials. Bogdanova, |.V.; Maximov, V.N.; 
Alperovich, V.R. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). in 17. Con- 
ference on analytical atomic spectroscopy with International 
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participation: Summaries of reports. Order Number DE92001303 
Source: OSTI: NTIS (US Sales Only): INIS. 

Short note. CEMENTS/sample preparation: CEMENTS/x-ray flu- 
orescence analysis: CEMENTS: OPTIMIZATION 


31650 (INIS-SU-275, pp. 388) X-ray spectrum fluorescence 
analysis of carbon-based materials. Cheblakova. E.G.: Egorova, 
V.A..  Murashkina. V.N.: Kuteinikov, A.F. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI: NTIS (US Sales Only): INIS 

Short note. GRAPHITE/x-ray fluorescence analy- 
sis; PETROLEUM PRODUCTS/sx-ray fluorescence analysis; 
GRAPHITE; IMPURITIES; QUANTITATIVE CHEMICAL ANALYSIS; 
SAMPLE PREPARATION; SENSITIVITY 


31651 (INIS-SU-275, pp. 390) Radiometric methods of 
analysis of non-ferrous metallurgy products. Gilbert. E.N.; 
Obrazovsky, E.G.: Buzlaeva, |.P. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HAFNIUM/x-ray fluorescence analysis; IRIDIUM/x-ray 
fluorescence analysis; OSMIUM/x-ray fluorescence analysis: RHE- 
NIUM/x-ray fluorescence analysis; TANTALUM/x-ray fluorescence 
analysis; TUNGSTEN/x-ray fluorescence analysis; ACCURACY; 
CORRECTIONS; HAFNIUM; IRIDIUM; MULTI-ELEMENT ANALY- 
SIS; OSMIUM; QUANTITATIVE CHEMICAL ANALYSIS; RHENIUM; 
SENSITIVITY; TANTALUM; TUNGSTEN 


31652 (INIS-SU-275, pp. 392) Roentgenospectral method 
of silicon content determination in alloys. Khadjimukhamedova, 
|.1. (Tadzhikskij Gosudarstvennyj Univ., Dushanbe (USSR)); Galkin, 
A.K.; Vakhobova, R.U. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SILICON/x-ray fluorescence analysis; ALUMINIUM 
ALLOYS; QUANTITATIVE CHEMICAL ANALYSIS; SILICON; SILI- 
CON ALLOYS 


31653 (INIS-SU-275, pp. 395) Application of synchrotron 
radiation for X-ray fluorescence element analysis. Khvostova, 
V.P. (AN SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj 
Khimii); Trunova, V.A. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-90077$-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. BIOLOGICAL MATERIALS/x-ray fluorescence 
analysis; MINERALS/x-ray fluorescence analysis; SEEDS/x-ray flu- 
orescence analysis; ACCURACY; MINERALS; QUANTITATIVE 
CHEMICAL ANALYSIS; SEEDS; SENSITIVITY; SYNCHROTRON 
RADIATION 


31654 (INIS-SU-275, pp. 396) Combination of X-ray fluo- 
rescence and neutron activation methods in determination of 
some rare elements and noble metals. Kolesov, G.M. (AN 
SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii); 
Belima, C.F.; Miklishansky, A.Z.; Lorenz, A.L.; Prasad, S.K.; 
Sapozhnikov, D.Yu.; Sinyaev, |.G. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/neutron 
activation analysis; ALKALINE EARTH METAL COMPOUNDS/x-ray 
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fluorescence analysis: RUBIDIUM COMPOUNDS/neutron activa- 
tion analysis;s RUBIDIUM COMPOUNDS;x-ray _ fluorescence 
analysis; TRANSITION ELEMENT COMPOUNDS/neutron activa- 
tion analysis; TRANSITION ELEMENT COMPOUNDS/x-ray 
fluorescence analysis; ACCURACY: ORES: QUANTITATIVE 
CHEMICAL ANALYSIS; ROCKS: SENSITIVITY 


31655 (INIS-SU—275, pp. 397) The concept of the X-ray flu- 
orescence informative and analytical system (XRFIAS) and its 
applications in geochemical and environmental studies. Ko- 
robejnikova, L.P. (Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR)); Korobejnikov, S.1. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MINERALS/x-ray fluorescence analysis; ORES/x-ray 
fluorescence analysis; ROCKS/x-ray fluorescence analysis; X-RAY 
FLUORESCENCE ANALYSIS/data acquisition systems; AUTOMA- 
TION; DATA PROCESSING; GEOCHEMISTRY; MINERALS; 
ORES; ROCKS 


31656 (INIS-SU—275, pp. 366) X-ray fluorescence analysis 
without standards. Marchut, A. (instytut Naftowy, Cracow 
(Poland)). AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALLOYS/x-ray fluorescence analysis; X-RAY FLUO- 
RESCENCE ANALYSIS/corrections; ACCURACY; ALLOYS; 
QUANTITATIVE CHEMICAL ANALYSIS; CORRECTIONS 


31657 (INIS-SU-275, pp. 348) A mew conception of the X- 
ray fluorescence equations and X-ray fluorescent analysis. 
Druz, V.V. (Rostovskij-na-Donu Gosudarstvennyj Univ., Rostov-na- 
Donu (USSR). Nauchno-lssledovatel'skij Inst. Mekhaniki i 
Prikladnoj Matematiki). AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. X-RAY FLUORESCENCE ANALYSI!S/data process- 
ing; ACCURACY; EQUATIONS; QUANTITATIVE CHEMICAL 
ANALYSIS 


31658 (INIS-SU-275, pp. 349) Possibility of employing the- 
oretical correction method for X-ray fluorescence analysis of 
heterogeneous powder samples. Duimakaev, S.|. (Rostovskij- 
na-Donu Gosudarstvennyj Univ., Rostov-na-Donu (USSR). 
Nauchno-lssledovatel’skij Inst. Fiziki); | Tarnopolsky, M.G.; 
Duimakhaeva, T.G.; Shpolyansky, A.Ya. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conterence 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. POWDERS/x-ray fluorescence analysis; X-RAY FLU- 
ORESCENCE ANALYSIS/corrections; ACCURACY; POWDERS; 
QUANTITATIVE CHEMICAL ANALYSIS; CORRECTIONS 


31659 (INIS-SU-275, pp. 350) Ways of taking into consider- 
ation heterogeneity of a powder sample in X-ray fluorescence 
analysis. Duimakaev, S.|. (Rostovskij-na-Donu Gosudarstvenny} 
Univ., Rostov-na-Donu (USSR). Nauchno-lssledovatel’skij Inst. 
Fiziki); Shpolyansky, A.Ya. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 77. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 





Short note. 2 refs. POWDERS/x-ray fluorescence analysis: X- 
RAY FLUORESCENCE ANALYSIS/corrections; MATHEMATICAL 
MODELS; PARTICLE SIZE; POWDERS; CORRECTIONS 


31660 (INIS-SU-275, pp. 354) X-ray fluorescences (XRF) 
analysis of rocks by joint use of .- and a-correction. Fogelson, 
M.S. (AN SSSR, Moscow (USSR). Inst. Litosfery); Korovkina, N.A.; 
Savitchev, A.T.; Rostochina, lA. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OST!: NTIS (US Sales Only): INIS. 

Short note. 2 refs. ROCKS/x-ray fluorescence analysis; X- 
RAY FLUORESCENCE ANALYSIS/corrections; ACCURACY; 
EQUATIONS; QUANTITATIVE CHEMICAL ANALYSIS; ROCKS; 
CORRECTIONS 


31661 (INIS-SU-275, pp. 357) About joint using the funda- 
mental parameters and a-correction approaches for analysis 
of materials with great variations of composition. Gunicheva, 
T.N. (AN SSSR, Irkutsk (USSR). Inst. Geokhimii); Finkelshtein, 
A.L.; Borkhodoev, V.Ya. AN SSSR, Moscow (USSR). 1990. 480p 
(CONF-90077S—: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. ROCKS/x-ray fluorescence analysis; STEELS, 
x-ray fluorescence analysis; X-RAY FLUORESCENCE ANALYSIS 
corrections; ACCURACY; CHEMICAL COMPOSITION: QUANTITA- 
TIVE CHEMICAL ANALYSIS; ROCKS; STEELS; CORRECTIONS 


31662 (INIS-SU-275, pp. 367) Influence of dependence of 
a-coefficients from chemical composition of sample on results 
of X-ray fluorescence analysis of steels. Molchanova, E.|. (irkut- 
skij Gosudarstvennyj Univ., Irkutsk (USSR)); Smagunova, A.N.; 
Gunicheva, T.N. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. STEELS/x-ray fluorescence analysis; X-RAY 
FLUORESCENCE ANALYSIS/corrections; ACCURACY: CHEMI- 
CAL COMPOSITION: INTERFERING ELEMENTS; QUANTITATIVE 
CHEMICAL ANALYSIS; STEELS; CORRECTIONS 


31663 (INIS-SU-275, pp. 368) Calculation of secondary ex- 
citation effects in x-ray fluorescence analysis of surface 
solids. Naumtsev, F.E. (Rostovskij-na-Donu Gosudarstvennyj 
Univ., Rostov-na-Donu (USSR). Nauchno-issledovatel’skij Inst. 
Fiziki); Volkov, V.F. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779—-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SOLIDS/x-ray fluorescence analysis; X-RAY FLUO- 
RESCENCE ANALYSIS/corrections; ACCURACY; ERRORS; 
EXCITATION; SOLIDS; SURFACES; CORRECTIONS 


31664 (INIS-SU-275, pp. 372) Separate account of matrix 
and instrumental effects in quantitative X-ray analysis of ele- 
ments not provided with standard samples. Pershin, N.V.; 
Mosichev, V.I. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. X-RAY FLUORESCENCE ANALYZERS/calibration; 
ACCURACY; QUANTITATIVE CHEMICAL ANALYSIS; CALIBRA- 
TION 


31665 (INIS-SU-275, pp. 377) The influence of atomic num- 
ber on the sensitivity of xrf analysis with the use of various 
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crystals. Svardalova, B.; Helan, V.; Lazarova, V. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779-: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. ELEMENTS/x-ray fluorescence analysis; X-RAY 
FLUORESCENCE ANALYSIS/sensitivity; ATOMIC NUMBER; 
CRYSTALS; ELEMENTS; SENSITIVITY 


31666 (INIS-SU-275, pp. 378) X-ray analysis using spec- 
trum excitation by monoenergetic fluorescence, protons and 
alpha-particles. Volkov, V.F. (Rostovskij-na-Donu Gosudarstvennyj 
Univ., Fostov-na-Donu (USSR). Nauchno-issledovatel’skij Inst. 
Fiziki). AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 
11. international conference on analytic atomic spectroscopy, 
Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Conference on ana- 
lytical atomic spectroscopy with Internationa! participation: 
Summaries of reports. Order Number DE92001303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. PIXE ANALYSIS; ALPHA PARTICLES; ERRORS; 
EXCITATION: SAMPLE PREPARATION; SENSITIVITY; SPECTRA 
UNFOLDING 


31667 (INIS-SU-275, pp. 379) Utilization of alpha source 
for element composition determination by x-rays and gamma- 
radiation. Volkov, V.F. (Rostovskij-na-Donu Gosudarstvennyj 
Univ., Rostov-na-Donu (USSR). Nauchno-issledovatel’skij Inst. 
Fiziki); Sinitsin, V.N.; Dunduchenko, B.Ya.; Kabirov, Yu.V. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. ELEMENTS/nuclear reaction analysis; ELE- 
MENTS/x-ray fluorescence analysis; ALPHA PARTICLES; ATOMIC 
NUMBER; ELEMENTS; MEV RANGE 01-10; POLONIUM 210; 
QUANTITATIVE CHEMICAL ANALYSIS; SENSITIVITY 


31668 (INIS-SU-275, pp. 393) Sorption - X-ray fluorescence 
determination of rare platinum metals. Khomutova, E.G. 
(Moskovskij Inst. Tonkoj Khimicheskoj Tekhnologii, Moscow 
(USSR)); Zytenko, L.P.; Rysev, A.P.; Dilektorsky, A.A. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779-: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analyiical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. RUTHENIUM COMPOUNDS/x-ray fluores- 
cence analysis; ACCURACY: CHEMISORPTION; QUANTITATIVE 
CHEMICAL ANALYSIS; SAMPLE PREPARATION; SENSITIVITY 


31669 (INIS-SU-275, pp. 394) Determination of elements in 
platinum metals complex compounds by X-ray fluorescence 
analysis. Khomutova, E.G. (Moskovskij Inst. Tonkoj Khimicheskoj 
Tekhnologii, Moscow (USSR)); Sinizin, N.M. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM COMPOUNDS /x-ray fluorescence analysis; 
RUTHENIUM COMPLEXES/x-ray fluorescence analysis; ACCU- 
RACY; QUANTITATIVE CHEMICAL ANALYSIS; SENSITIVITY; 
SOLUTIONS 


31670 (INIS-SU-275, pp. 398) X-ray fluorescence analysis 
of chromite ores. Korovkina, N.A. (AN SSSR, Moscow (USSR). 
Inst. Geokhimii i Analiticheskoj Khimii); Rostchina, |.A.; Ku- 
likovskaya, E.V. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
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participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. 1 tab. VANADIUM/x-ray fluorescence analysis; AC- 
CURACY; CHROMIUM ORES; MULTI-ELEMENT ANALYSIS; 
QUANTITATIVE CHEMICAL ANALYSIS; SENSITIVITY; VANA- 
DIUM 


31671 (INIS-SU-275, pp. 399) Determination of trace heavy 
metals in natural waters. Korovkina, N.A. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Rostchina, |.A.; 
Majorov, A.P.: Rone, V.F.; Vircava, D.K.; Vircavs, M.V. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779—: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with International participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. MOLYBDENUM COMPOUNDS/x-ray fluorescence 
analysis; SAMPLE PREPARATION/x-ray fluorescence analysis; 
ACCURACY: COPRECIPITATION; ORGANIC SULFUR COM- 
POUNDS; QUANTITATIVE CHEMICAL ANALYSIS; QUINOLINES; 
SENSITIVITY; VANADIUM COMPOUNDS; WATER 


31672 (INIS-SU-275, pp. 310) Lazer excited atomic fluores- 
cence spectrometry-influence of the matrix on the analytical 
results. Tilch. J. (Akademie der Wissenschaften der DDR, Berlin 
(Germany, F.R.). Zentralinstitut fuer Optik und Spektroskopie); 
Suptitz, W. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 tabs. CESIUM COMPOUNDS/quantitative chemical 
analysis; INDIUM COMPOUNDS/quantitative chemical analysis; 
AQUEOUS SOLUTIONS; FLUORESCENCE SPECTROSCOPY; 
INTERFERING ELEMENTS; LASER SPECTROSCOPY; SENSI- 
TIVITY; WASTE WATER 


31673 (INIS-SU-—275, pp. 338) Determination of impurities 
in zorconium, titanium and boron oxides by X-ray fluores- 
cence. Ali, F.H. (Iraq Atomic Energy Commission, Baghdad (iraq)); 
Jassim, Q.A.; Alrazal, N.H. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. 
Conference on analytical atomic spectroscopy with Intemational 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON OXIDES/quantitative chemical analysis; 
CADMIUM/x-ray fluorescence analysis; MOLYBDENUM/x-ray fluo- 
rescence analysis; © THORIUM/x-ray fluorescence analysis; 
URANIUM/x-ray fluorescence analysis; VANADIUM/x-ray fluores- 
cence analysis; ZIRCONIUM OXIDES/quantitative chemical 
analysis; CADMIUM; IMPURITIES; MOLYBDENUM; SAMPLE 
PREPARATION; SENSITIVITY; THORIUM; TITANIUM OXIDES; 
URANIUM; VANADIUM 


31674 (INIS-SU-275, pp. 304) Separate evaporation and 
sample atomization in vacuum. Pribytkov, V.A.; Matveev, 0.1. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-90077$9-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 11. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. INDIUM CHLORIDES/quantitative chemical 
analysis; INDIUM FLUORIDES/quantitative chemical analysis; AT- 
OMIZATION; HEATING; VACUUM EVAPORATION 


31675 (INIS-SU-275, pp. 306) The use of the atomic spec- 
troscopy in agrochemical service. Samokhvalov, S.G.; 
Puchkovsky, A.V.; Sibaeva, |.N.; Loginov, Y.M.; Kuznetsov, A.V.; 
Kolomisky, Y.R.; Chebotareva, N.A. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
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In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. BORON/quantitative chemical analysis; BORON; 
CALIBRATION STANDARDS; EMISSION SPECTROSCOPY; 
PLANTS; SENSITIVITY 


31676 (INIS-SU-275, pp. 312) Using the rod-flame system 
in the direct analysis of semiconductor materials by the laser 
enhanced ionization method. Viasov, |.!. (AN SSSR, Moscow 
(USSR). Inst. Geokhimii i Analiticheskoj Khimii); Pavlyutskaya, V.1.; 
Chekalin, N.V. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM TELLURIDES/quantitative chemical anal- 
ysis; INDIUM/quantitative chemical analysis; MERCURY 
TELLURIDES/quantitative chemical analysis; © ATOMIZATION; 
IMPURITIES; INDIUM; LASER SPECTROSCOPY; PHOTOIONIZA- 
TION; SEMICONDUCTOR MATERIALS; SENSITIVITY 


31677 (INIS-SU-275, pp. 314) The spectral analysis on the 
basis of te continuous laser-arc plasma. Zheenbaev, Zh.Zh. 
(Kirgizskij Gosudarstvennyj Univ., Frunze (USSR)); Chokoev, E.S.; 
Toctogonov, S.A. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with International 
Participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM/quantitative chemical analysis; 
ELECTRIC ARCS; EMISSION SPECTROSCOPY; LASER RADIA- 
TION; MOLYBDENUM; SENSITIVITY 


31678 (INIS-SU-275, pp. 319) Laser photoionization spec- 
trometry of Sc traces in geological objects. Bekov, G.I. (AN 
SSSR, Troitsk (USSR). Inst. Spektroskopii); Belkin, R.S.; Kony- 
shev, N.M.; Radaev, V.N. AN SSSR, Moscow (USSR). 1990. 480p. 
(CONF-900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. SCANDIUM/ quantitative chemical analysis; 
LASER SPECTROSCOPY; ORES; PHOTOIONIZATION; SCAN- 
DIUM; SENSITIVITY; TRACE AMOUNTS 


31679 (INIS-SU-275, pp. 320) Detection of trace element 
concentrations by laser atomic fluorescence spectrometry 
method. Bolshov, M.A. (AN SSSR, Troitsk (USSR). Inst. Spek- 
troskopii); Zybin, A.V.; Koloshnikov, V.G.;  Rudnev, S.N.; 
Smirenkina, |.1. AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 11. Con- 
ference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM/quantitative chemical analysis; CADMIUM; 
FLUORESCENCE SPECTROSCOPY; LASER SPECTROSCOPY; 
SENSITIVITY; TRACE AMOUNTS 


31680 (INIS-SU-275, pp. 322) On the use of laser radiation 
for the spectral analysis of polycrystalline and amorphous al- 
loys. Buraviyov, Yu. (Donetskij Gosudarstvennyj Univ., Donetsk 
(Ukrainian SSR)); Chernyavskaya, N. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON ALLOYS/quantitative chemical analysis; 
AMORPHOUS STATE; EMISSION SPECTROSCOPY; ERRORS; 
IRON ALLOYS; LASER RADIATION; NICKEL ALLOYS; PHOS- 
PHORUS ADDITIONS; POLYCRYSTALS 





31681 (INIS-SU-275, pp. 325) Direct determination of 
silicon in indium and gallium by method of laser atomic fluo- 
rescence spectrometry. Dashin, S.A.; Mayorov, |.A. AN SSSR, 
Moscow (USSR). 1990. 480p. (CONF-900779-: 11. international 
conference on analytic atomic spectroscopy, Moscow (USSR), 29 
Jul - 4 aug 1990). In 11. Conference on analytical atomic spec- 
troscopy with Intemational participation: Summaries of reports. 
Order Number DE92001303. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. INDIUM/quantitative chemical analysis; FLUO- 
RESCENCE SPECTROSCOPY; IMPURITIES; INDIUM; LASER 
SPECTROSCOPY; SENSITIVITY; SILICON 


31682 (INIS-SU-275, pp. 331) Direct metals determination 
in rocks by laser enhanced ionization in flames. Marunkov, 
A.G. (AN SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj 
Khimii); Pavlutskaya, V.I.; Chekalin, N.V. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-—: 11. international conference 
on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 117. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM: COMPOUNDS/quantitative chemical analy- 
sis; FLAMES; LASER SPECTROSCOPY; PHOTOIONIZATION; 
ROCKS; SENSITIVITY 


31683 (INIS-SU—275, pp. 332) Laser microprobe analysis of 
natural gold particle and cassiterites. Naumova, L.M.; 
Shchelchkova, S.G.; Suknev, V.S. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-900779-: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. INDIUM/quantitative chemical analysis; TELLURIUM/ 
quantitative chemical analysis; TRANSITION ELEMENTS/ 
quantitative chemical analysis; ACCURACY; GOLD; INDIUM; 
LASER SPECTROSCOPY; MICROANALYSIS; SENSITIVITY; TEL- 
LURIUM; TIN OXIDES 


31684 (INIS-SU-275, pp. 334) Laser atomic absorption 

rometric determination of concentration profiles in 
thickfilm-multilayer-structures. Steglich, F.; Reppe, G. AN 
SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. interna- 
tional conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 117. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. RUTHENIUM COMPOUNDS/quantitative 
chemical analysis; ABSORPTION SPECTROSCOPY; DIELECTRIC 
MATERIALS; LASER SPECTROSCOPY; LAYERS; SPATIAL DIS- 
TRIBUTION 


31685 (INIS-SU-275, pp. 336) The application of laser 
mass-spectrometry method for analytical control of pure alu- 
minium and alloys on its base. Vakhobova, R.U. (Tadzhikskij 
Gosudarstvennyj Univ., Dushanbe (USSR)); Subkhankulov, E.M. 
AN SSSR, Moscow (USSR). 1990. 480p. (CONF-900779-: 11. in- 
ternational conference on analytic atomic spectroscopy, Moscow 
(USSR), 29 Jul - 4 aug 1990). In 117. Conference on analytical 
atomic spectroscopy with International participation: Summaries of 
reports. Order Number DE92001303. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SCANDIUM/quantitative chemical analysis; 
VANADIUM/quantitative chemical analysis; ACCURACY; ALU- 
MINIUM; ALUMINIUM BASE ALLOYS; IMPURITIES; LASER 
SPECTROSCOPY; MASS SPECTROSCOPY; SCANDIUM; SEN- 
SITIVITY; VANADIUM 


31686 (INIS-SU-275, pp. 341) The X-ray fluorescens anal- 
ysis with the use of the universal equation for 
the standard-scattered radiation method. Bakhtiarov, A.V. 
(Leningradskij Gosudarstvennyj Univ., Leningrad (USSR)); Korobe- 
jnikova, L.P.; Stroganov, D.N.; Verman, N.A. AN SSSR, Moscow 
(USSR). 1990. 480p. (CONF-900779-: 11. international conference 
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on analytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 
1990). In 11. Conference on analytical atomic spectroscopy with In- 
ternational participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. TANTALUM/x-ray fluorescence analysis; 
TUNGSTEN/x-ray fluorescence analysis; ACCURACY; DATA PRO- 
CESSING; EQUATIONS; ORES; QUANTITATIVE CHEMICAL 
ANALYSIS; TANTALUM; TUNGSTEN 


31687 (INIS-SU-275, pp. 400) The method of determination 
of major and ore elements of Fe-Mn concretions by X-ray fluo- 
rescence. Kuzmina, T.G. (AN SSSR, Moscow (USSR). Inst. 
Okeanologii). AN SSSR, Moscow (USSR). 1990. 480p. (CONF- 
900779-: 11. international conference on analytic atomic 
spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. Con- 
ference on analytical atomic spectroscopy with Intemational 
Participation: Summanes of . Order Number DE92001303. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MINERALS/x-ray fluorescence analysis; 
RACY; DATA PROCESSING; MINERALS; 
CHEMICAL ANALYSIS; SAMPLE PREPARATION 


ACCU- 
QUANTITATIVE 


31688 (IS-T-1552) Alleviation of interferences and zeduc- 
tion of sample memory in inductively coupled plasma‘mass 
spectrometry. Smith, F.G. Ames Lab., IA (United States). 27 Jun 
1991. 120p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE91016399. Source: OSTI; NTIS; GPO Dep. 

A simple variation sample preparation and introduction allows the 
measurement of chlorine isotope ratios by inductively coupled 
plasma mass spectroscopy (ICP-MS). Dissolution of the sample in 
D20 rather than H2O attenuates the major polyatomic ion ~°ArH* 
and frees m/z = 37 for determination of °7CI*. The isotope ratio 
35CiP7Ci in a 50 mg L-" solution of Ci as LiC! is determined with 
a relative standard deviation (RDS) of 0.21%. A method for the de- 
termination of boron is a variety of biological samples is described. 
Sample material is fused with NapzCO3 and boron is separated 
from matrix components by using Amberlite IRA-743 boron selec- 
tive ion-exchange resin. Boron is eluted with 1% HNO; and 
samples are introduced to an |CP-mass spectrometer with a direct 
injection nebulizer (DIN). Xenon is added at 10 or 37 mL min-" to 
the aerosol gas flow of an argon ICP-mass spectrometer. Addition 
of Xe substantially reduces polyatomic ions such as N2*, HN2*, 
NO*, ArH*, ClO*, ArC*, CIOH*, ArN*, and ArO* and facilitates the 
measurement of Si, K, V, Cr, and Fe. Isotope ratios are deter- 
mined with RSDs from 0.6% to 1.6%. 210 refs., 14 figs., 19 tabs. 


31689 (LA-UR-91-2739) An advanced automated titration 
system for pure plutonium metal. Randow, M.D.; Jackson, D.D. 
Los Alamos National Lab., NM (United States). [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-910901-3: 4. international conference on 
facility operations/safeguards interface, Albuquerque, NM (United 
States), 29 Sep - 4 oct 1991). Order Number DE91018042. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The advanced automated titration system described in this report 
is the second in a planned series of automated instruments de- 
signed for the determination of plutonium in pure plutonium metal. 
It has an analysis rate of 10 min. per sample. The range of pluto- 
nium measured is 20 to 70 mg in 10 mi or less of solution. The 
measurement precision of the instrument is 0.05% relative standard 
deviation (RSD) at the 20-mg level and 0.08% RSD at the 70-mg 
level. The method of analysis for this titration system utilizes a mod- 
ified Corpel and Regnaud technique which uses titanium(3) and a 
chemical reductant instead of the traditional lead reductor column. 
Compared to the first instrument, sample size has been reduced 
from 250 mg to 25 mg, and the amount of liquid waste generated 
for each analysis has been cut from 175 mi to 35 ml. The precision 
between the two instruments remains the same. 3 refs., 2 figs. 


31680 Solvent composition and process for the isolation of 
radium. McDowell, W.J.; Case, G.N. To Dept. of Energy. 5 Oct 
1988. USA Patent patent application 7-253,634. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE91017352. Source: OSTI; NTIS; 


GPO Dep. 
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A solvent extraction composition for radium including a high 
molecular weight organophilic carboxylic acid and an organophilic 
macrocycle dissolved in a suitable solvent. 2 figs. 


31691 (PS--96 vp.) Aerosols on the surface of needles in 
the vicinity of Winterthur: Composition, mass and effects on 
the needie content of some elements. Wyttenbach, A.; Tobler, 
L.; Bajo, S. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Jun 
1991. (in German). In Macro- and microelements in the system 
aerosol/soil/spruce needies. vp. Order Number DE91003129. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reprints from 'Lufthaushalt, Luftverschmutzung und Waldschae- 
den in der Schweiz’, Verlag der Fachvereine, Zuerich 1991. 

The composition and the mass of aerosols residing on the sur- 
face of one-year-old needles of Norway spruce are described. The 
composition of aerosols on spruce needles is compared with that 
of aerosols collected by air filters and the composition of the local 
soil. A comparison of the years 1982 and 1985 shows virtually 
identical conditions. Finally, possible connections between aerosol 
mass and inherent needle content are discussed. (author) 5 figs., 2 
tabs., 13 refs. 


31692 (PS-S96 vp.) Elemental concentrations in spruce 
needles in the vicinity of Winterthur and their variation with 
site and time. Wyttenbach, A.; Tobler, L.; Bajo, S. Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). Jun 1991. (In German). In Macro- 
and microelements in the system aerosol/soil/spruce needles. vp. 
Order Number DE91003129. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Reprints from ‘Lufthaushalt, Luftverschmutzung und Waldschae- 
den in der Schweiz’, Verlag der Fachvereine, Zuerich 1991. 

The concentrations of 23 elements in one year old spruce nee- 
dies have been determined on 47 sites. The essential elements 
Ca, Cl, Fe, K, Mg, P, Zn and the non-essential trace elements Al, 
As, Ba, Br, Co, Cs, Hg, La, Na, Rb, Sb, Sc, Sr, V were quantita- 
tively measured by the very sensitive neutron activation analysis, 
which allows the determination of concentrations as low as ng/g. 
The whole data set was first investigated with respect to the nature 
and the width of the distribution functions of the individual ele- 
ments. it was further found that there are many groups of 2 or 
more elements showing highly significant positive correlations; con- 
trary to this, negative correlations are very rare. The nutrient status 
of the individual sites is almost optimal for Ca, Cu, Mg and Zn, but 
partially deficient for K and P. Fe can’t be assessed as the current 
criteria are obviously inadequate. The 4 different site categories 
(inside forest/forest edge/city/motorway) show major differences for 
those elements which are influenced by immissions (Cl, Br, Na, ev. 
As). Moreover P content seems to be low inside forests. 31 sites 
have been investigated in 1982 as well as in 1985. The compari- 
son of the means shows for most elements not sifnificant 
differences < 15%. Comparison of the individual sites reveals that 
the concentrations are highly site-specific and invariant with time. 
(author) 7 figs., 4 tabs, 17 refs. 


31693 (PS-96 vp.) Comments on the variability of inher- 
ent bioelement contents of spruce needles. Wyttenbach, A.; 
Tobler, L.; Bajo, S. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
Jun 1991. (In German). In Macro- and microelements in the sys- 
tem aerosol/soil/spruce needles. vp. Order Number DE91003129. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reprints from ‘Lufthaushalt, Luftverschmutzung und Waldschae- 
den in der Schweiz’, Verlag der Fachvereine, Zuerich 1991. 

Inherent needle contents are the relevant concentrations within 
the needle, excluding surface contaminations by aerosols. The er- 
ror arising from the analysis of unwashed needies is quantified. For 
many elements it is the source of a large apparent variability. Spa- 
tial variability is discussed under the aspects of variability among 
trees within a plot and of variability among different plots. Both 
terms have implications as to the number of trees that should be 
sampled for the characterization of a plot. Variability with time is in- 
vestigated by following the needle concentrations from an age of 1 
to 23 months. The results give indications on favourable sampling 
dates and on the physiology of the different elements. All investiga- 
tions refer to 20 elements, which have been determined by neutron 
activation analysis. (author) 6 figs., 5 tabs., 16 refs. 
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31694 (SAND-91-0518C) Application of ion beam analysis 
(RBS and ERD) to the surface chemistry study of leached min- 
erals. Arnold, G.W. (Sandia National Labs., Albuquerque, NM 
(United States)); Westrich, H.R.; Casey, W.H. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910715—1: 10. international conference on ion 
beam analysis, Eindhoven (Netherlands), 1-5 Jul 1991). Order 
Number DE91016120. Source: OSTI; NTIS; GPO Dep. 

Labradorite feldspar (Cap .¢;Nao.38Al;.61Si2.4008.00) samples 
were reacted in solutions having pH values of 1-12 at 45°C. 2.8 
MeV He RBS was used to profile the elemental constituents. 24 
MeV Si*® ERD was applied to obtain the H inventories. For pH<4, 
the reacted near-surface region was found to be Si-rich and de- 
pleted in Al, Ca, and Na. The H update, however, was found to be 
much less than would be expected for exchange by H as H2O or 
H30+. This discrepancy has been interpreted as evidence for the 
repolymerization of the near-surface region with subsequent loss of 
H2O. For pH values of 5-12, the dissolution is congruent and there 
is no apparent H uptake. The porous nature of the leached and re- 
ploymerized region has been established by RBS measurements 
on samples leached in a 0.01 N HCI-H2'®O solution (pH=2) and 
then placed in a '8O solution for varying time intervals (total time in 
both solutions constant at 404.25 hrs). Enrichment of '®O and de- 
pletion of '*O (over a leached depth of about 1000) was observed 
for times greater than 17.5 hrs in the '8O solution. The formation 
of a porous layer at low pH values which allows rapid diffusion to 
the interface has important implications for scenarios of rock- 
solution interaction. 12 refs., 5 figs., 1 tab. 


31695 (UCRL-CR-—107467-Vol.3-Pt.1) Plutonium isotopic 
analysis system tor plutonium samples enriched in 7®Pu in 
EP 60/61 and fuel-clad containers: Volume 3, Part 1: Software 
manual. Ruhter, W.D. Lawrence Livermore National Lab., CA 
(United States). 1 Jul 1991. 175p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE91018459. Source: OSTI; NTIS; GPO Dep. 

This two-part manual describes and provides instructions for in- 
stalling software for Lawrence Livermore National Laboratory's 
Pu-238 isotopic analysis system built for Westinghouse Hanford’s 
Radioisotope Power Systems Facility. Part 1 contains descriptions 
of all the subroutines found in the main software program, 
WHC.ASY238. Also provided in this part are general instructions 
for modifying a subroutine and specific directions for relinking the 
WHC.ASY238 program, as well as information on the supporting 
program PU238.CHNG. Part 2 contains listings of the Pu-238 iso- 
topic analysis system codes. The system uses a large (20% rel. 
efficiency), coaxial, n-type germanium detector (COAX). Parameter 
files for the detector have filenames with IS8 extensions. Spectral 
data files also have WH8 and 101, 102, etc. filename extensions. 


31696 (Y/TR-91/3) Lithium isotope separation by electro- 
dialysis. Shen, Xiujun (North China Third Res. Inst. (China)); 
Jiang, Zuyin; Zhao, Yeumin; Du, Gongsheng; Cui, Xianmin; Gao, 
Yubin; Gu, Duan; Li, Qiongyao. Oak Ridge Y-12 Plant, TN (United 
States). [1991]. 4p. Translated from He Huaxue Yu Fangshe 
Huaxue (China); 5: No. 2, 180-182(1983). Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE91017676. Source: OSTI; NTIS; INIS; GPO Dep. 

We use sulfo-membranes of polyvinylidene fluoride (F101) to in- 
vestigate the separation of lithium isotopes by electrodialysis. This 
experiment utilizes the single-class depletion method and the total 
cation membrane multistage enrichment method. 


31697 (Y/TR-91/14) Device for the recovery of an acid from 
its salt. Rehmann, D. (Fraunhofer-Geselischaft zur Foerderung der 
Angewandten Forschung e.V., Muenchen (Germany)); Baensch, J. 
Oak Ridge Y-12 Plant, TN (United States). [1991]. 9p. Translation 
of German Patent Application DE 39 26 642 A1, filed August 11, 
1989, published March 15, 1990. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE91017790. Source: OSTI; NTIS; GPO Dep. 

The invention pertains to a device for the recovery of an acid 
from its salt by means of electrodialysis, using electrodialytic cells, 
to [which] can be applied a potential difference, and each of which 
cells has four chambers arranged next to one another, which are 





separated by cation-exchange membranes (K) and anion-exchange 
membranes (A), characterized by the following features: (1) The 
electrodialytic cells are arranged in a series in the form of a stack 
(2) the configuration of the chambers of adjacent cells is inverse, 
so that adjacent cells have in each case an outer chamber (I or IV) 
and and electrode (+ or —) in common. 2 figs. 


31698 (Y/TR-91/17) Solution separator. Tamura, Shohei (To- 
dai Apartment RA206, komaba, megurao-ku, Tokyo (JP)); Sasaki, 
Sadamitsu; Moriyama, Yasuhiro; Nakazawa, Jun; Ichinose, 
Takashi. Oak Ridge Y-12 Plant, TN (United States). [1991]. 11p. 
Translation of Japanese Patent Application 58-95502, filed Novem- 
ber 25, 1981, published June 7, 1983. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE91017677. Source: OSTI; NTIS; GPO Dep. 

This invention pertains to a solution separator that is to be used 
for such purposes as separation of alcohol from a mixed liquid of 
alcohol and water. This invention is comprised of a solution sepa- 
rator that is characterized by a composite sheet that consist of a 
porous membrane permeable to one kind of liquid to be separated 
from the original liquid and of a high-frequency voltage charge con- 
ductive sheet capable of water passage and the porous membrane 
of which is corrugated and installed on the side of the original liq- 
uid chamber. 7 figs. 


31699 (Y/TR-91/22) Selective permeable membranes. Jo, 
Kuniyasu (Toray Industries, Inc., Otsu (Japan)); Sakuma, Isamu. 
Oak Ridge Y-12 Plant, TN (United States). 1991. 10p. Translation 
of Japanese Patent Application No. 1989-115406, May 8, 1989. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE91017674. Source: 
OST; NTIS; GPO Dep. 

The invention relates to a selective permeable membrane with 
superior capability for gas separation and liquid separation. It is 
comprised of a compound membrane composed of at least a 
porous membrane support and a functional membrane; said 
compound membrane is a selective permeable membrane charac- 
terized by one or more conductive layers, a selective permeable 
membrane as characterized by conductive layers with a surface re- 
sistance of 1 x 10'° or less, a selective permeable membrane 
characterized by conductive layers found at least in the surface of 
the porous membrane support, a selective permeable membrane 
characterized by conductive layers whose primary component con- 
sists of an interfacial active agent. 1 tab. 


31700 (Y/TR-91/25) Electrodialysis apparatus. Miyagi, 
Yoshiyuki; Sato, Kimiyasu; Fujii, Kazumasa; Tanaka, Nobuo. Oak 
Ridge Y-12 Plant, TN (United States). 1991. 8p. Translation of 
Japanese Patent Application No. 1989-80407, March 27, 1989. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE91017675. Source: 
OSTI; NTIS; GPO Dep. 

The invention relates to an electrodialysis apparatus equipped 
with an electrical conductivity measuring cell to measure conductiv- 
ity of a given aqueous solution on-line. The electrodialysis 
apparatus of the invention is effective in removing salt components 
from, for instance, biochemical substances used in pharmaceutical, 
foodstuffs, foodstuff additives, and organic extracts. The invention 
is comprised of an electrodialysis apparatus consisting of the 
following: a pump that sends a sample solution in the solution stor- 
age vat to the electrodialysis cell; a pump that sends the 
electrolyte in the electrolyte vat to the electrodialysis cell; an elec- 
trodialysis cell equipped with at least one set of cathodes and 
anodes capable of supplying a d.c. power source, and at least one 
of set of cation-exchange membranes and anion-exchange mem- 
branes; an electrical conductivity measuring cell and a solution line 
to control the flow of the sample solution to said conductivity mea- 
suring cell. 3 figs. 


31701 (Y/TR-91/33) Countercurrent extraction electrolytic 
cells. Takiguchi, Teruo (Asahi Chemical industries Co., Ltd., 
Kawasaki-shi (Japan)); Matsuzaka, Eijiro; Kawada, Tomio. Oak 
Ridge Y-12 Plant, TN (United States). [1991]. 13p. Translation of 
Japanese Patent Application 1-73095, filed September 14, 1987, 
published March 17, 1989. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC05-840S21400. Order Num- 
ber DE91017679. Source: OSTI; NTIS; GPO Dep. 

The invention relates to a countercurrent extraction electrolytic 
cell, consisting of cathodes and anodes free of a diaphragm, for 
electrolytic separation and reduction of uranium and plutonium. The 
invention is composed of a countercurrent extraction electrolytic 
cell characterized by a countercurrent extraction electrolytic cell 
composed of cathodes and anodes (free of a diaphragm) in which 
the cathodes consist of porous plates perpendicular to the current 
and honeycomb-shaped plates parallel to the current, while the an- 
odes are [rods] situated so as to pass through the porous plates of 
the cathodes at each chamber of the honeycomb. 4 figs. 


31702 (Y/TR-91/35) Extraction apparatus with pulsed 
columns for monitoring dispersed phase. Aiba, Koji (6-70 Shin- 
matsudo Matsudo-shi, Chiba Prefecture (Japan)); Ouchi, Katsunori; 
Okuma, Takahiro. Oak Ridge Y-12 Plant, TN (United States). 
[1991]. 9p. Translation of Japanese patent application 1-148304, 
filed December 4, 1987, published June 9, 1989. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840S21400. Order Number DE91017680. Source: OSTI; NTIS; 
GPO Dep. 

The invention pertains to a method and extraction apparatus with 
pulsed columns for monitoring the dispersed phase that calculates 
by means of using ultrasonic waves the dispersion that forms on 
the boundary between the light liquid phase and the heavy liquid 
phase in the pulsed columns. With the invention, the outer wall of 
the pulsed column of an extraction tower is irradiated with ultra- 
sonic waves, the radioactive waves or the transmitted waves are 
received, and the dispersion of the dispersed phase in the pulsed 
columns is calculated on the basis of the level of radioactive or 
transmitted waves. 5 figs. 
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Refer also to citation(s) 29625, 29626, 29788, 29873, 30362, 
30373, 30380, 30385, 30400, 30743, 30744, 30745, 30882, 30884, 
31467, 31795, 31807, 31808, 31811, 31817, 31818, 31823, 31824, 
31829, 31833, 31839, 31840, 31842, 31886, 31887, 32336, 32337, 
32344, 32416, 32443, 32521, 32604, 32657, 32797, 32869, 33233 


31703 (AECL-—9923, pp. 74-95) Aqueous iodine at low con- 
centrations and high temperatures. Daish, S.R. (UKAEA Harwell 
Lab. (UK)); Beahm, E.C.; Shockley, W.E. Organization for Eco- 
nomic Co-Operation and Development (OECD), 75 - Paris 
(France); Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment; Ontario Hydro, 
Toronto, ON (Canada). Mar 1989. (CONF-8806137-: 2. Committee 
on the safety of nuclear installations (CSNI) workshop on iodine 
chemistry in reactor safety, Toronto (Canada), 2-3 Jun 1988; 
CSNI-149.). In Proceedings of the second CSNI workshop on io- 
dine chemistry in reactor safety. 331p. Order Number 
DE91642219. Source: OST!; NTIS (US Sales Only); INIS 

Measurements of iodine speciation in aqueous solution at 285 
degrees Celsius and 1000 psig show a higher percentage at I. in 
solutions at tracer concentrations than at higher concentrations. A 
1 x 10-% M I> solution resulted in 2% Ip, whereas a 1 x 10-* M 
I- solution had only 0.1% lp. These tests indicate that iodine at 
tracer concentrations can have a species distribution in solution 
that is not expected or observed at higher concentrations. 


31704 (AECL-9923, pp. 151-169) lodine disproportionation 
equilibria up to 300 degrees Celsius. Saluja, P.P.S. (Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment). Organization for Economic Co-Operation 
and Development (OECD), 75 - Paris (France); Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment; Ontario Hydro, Toronto, ON (Canada). Mar 1989. 
(CONF-8806137-: 2. Committee on the safety of nuclear installa- 
tions (CSNI) workshop on iodine chemistry in reactor safety, 
Toronto (Canada), 2-3 Jun 1988; CSNI-149.). In Proceedings of 
the second CSNI workshop on iodine chemistry in reactor safety. 
331p. Order Number DE91642219. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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The high-temperature behaviour of aqueous iodine is important 
to the nuclear industry because of the radiological significance of 
radioactive iodine in nuclear reactor safety and nuclear waste man- 
agement. We have used calorimetric data to determine the 
equilibrium constant of the iodine disproportionation reactions (IDR) 
up to a temperature of 300 degrees Celsius. Thermodynamic data 
derived from our heat capacity measurements for |~ (aq), 103 ~ (aq) 
and H*(aq) were used in these calculations. Similar data for |l2(aq) 
and H2O(1) were obtained from the literature. The equilibrium con- 
stant values determined by the calorimetric method are in good 
agreement with recent values obtained by the potentiometric 
method and with reassessed literature values. 18 refs. 


31705 (AECL-—9923, pp. 216-234) Modelling the chemistry 
of iodine. Paquette, J. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment). Orga- 
nization for Economic Co-Operation and Development (OECD), 75 
- Paris (France); Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Ontario Hy- 
dro, Toronto, ON (Canada). Mar 1989. (CONF-8806137-: 2. 
Committee on the safety of nuclear installations (CSNI) workshop 
on iodine chemistry in reactor safety, Toronto (Canada), 2-3 Jun 
1988; CSNI-149.). in Proceedings of the second CSN/ workshop 
on iodine chemistry in reactor safety. 331p. Order Number 
DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

We have assembled a kinetic model, based on elementary 
chemical reactions, that describes the chemical behaviour of iodine 
in aqueous solution as a function of time and various parameters 
such as pH, concentration and radiation field. The model is concep- 
tually divided into six section: aqueous iodine chemistry, aqueous 
organic iodide chemistry, water radiolysis, radiolysis of iodine solu- 
tions, radiolysis of organic iodide solutions and mass transfer. The 
model indicates that, in the absence of a radiation field, the rate of 
production of volatile iodine species is controlled by the rate of oxi- 
dation of the iodide ion. The volatile iodine species are dominated 
by organic iodides if organic impurities are present. The single 
most important parameter controlling iodine volatility is the pH of 
the solution; high pH values tend to minimize iodine volatility. In 
the presence of a radiation field, the volatility of iodine is controlled 
by the radiation-induced oxidation of the iodide ion. Again, iodine 
volatility is dominated by organic iodides if organic impurities are 
present. High pH values minimize iodine volatility. A sensitivity 
analysis has been performed on some sections of the model to 
identify reactions to which the volatility of iodine is most sensitive. 
In the absence of a radiation field, the volatility is most sensitive, 
first, to the rate of oxidation of the iodide ion, and, second, to the 
rate of mass transfer of volatile species between the aqueous and 
the gaseous phases. This approach should be useful in identifying 
reactions for which accurate rate constants are required and in de- 
creasing the complexity of the model. 37 refs. 


31706 (BNL-52265, pp. 79-84) Energy transfer of NBD in 
spread lipid monolayers. The eftects of medium and concen- 
tration. Wang, Mei (Univ. of Notre Dame, IN (USA)); Patterson, 
L.K. Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

The effects of molecular organization on singlet energy transfer 
in spread monolayers have been examined for nitrobenz-2-oxa-1, 
3-diazole, NBD, a common probe of lipid structures. Rhodamine 
has been used as a singlet acceptor in this investigation. Both 
chromophores were lipid derivatized to assure that they partition al- 
most exclusively at the air-water interface. It is found that several 
types of lipid-lipid and lipid-solvent interactions occur which medi- 
ate the photophysics of the donor, NBD. These not only must be 
included in the evaluation of transfer kinetics but can provide in- 
sight into character of the lipid water interface. The photophysical 
behavior of NBD is sensitive to solvent polarity. Plots of quantum 
yield parameters as a function of two-dimensional lipid concentra- 
tion are linear and consistent with a model of the layer as a mixed 
lipid-water solvent of high polarity. The quantum yield of NBD is 
concentration dependent at chromophore mole fractions greater 
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than 0.04 in the layer. Both surface polarity and self quenching are 
taken into account in modeling energy transfer from NBD to rho- 
damine. The efficiency of transfer is further found to vary as a 
function of the NBD derivatization. 


31707 (BNL-52265, pp. 137-140) Spectroscopic and struc- 
tural investigations of metal complexes with closed-shell 
configurations. Crosby, G.A. (Washington State Univ., Pullman 
(USA)). Brookhaven National Lab., Upton, NY (United States). 
[1989]. (CONF-8906383—Summ.: 14. DOE solar photochemistry re- 
search conference, Lake Harmony, PA (United States), 3-7 Jun 
1989). In Proceedings of the Fourteenth DOE solar photochemistry 
research conference. 271p. Order Number DE91006617. Source: 
OSTI; NTIS. 

Research on the electronic excited state properties of metal 
complexes has been focused mainly on three areas: (a) the inves- 
tigation of the excited state properties of copper(1) complexes in 
glass matrices, (b) the study of structure-property relationships of 
zince(2) systems that display several crystalline phases, and (c) initi- 
ation of computations to rationalize the substantial changes in 
emission energies that accompany these phase changes. Photolu- 
minescence has been observed from coordination complexes of 
copper(1) containing both N,N-heterocycle and phosphine ligands. 
The 77 K luminescence spectrum exhibits two distinct components, 
a phosphoresence arising from a °77~ level of the N,N-heterocyice 
and a broadband emission that lies several hundred cm~' lower in 
energy. It has been demonstrated that the two emitting levels are 
not in thermal communication and that each is populated through 
separate pathways. The broad 77 K emission has been identified, 
through a combination of experiment and semi-empirical calcula- 
tions, to arise from a configuration involving a 7~ orbital localized 
on the N-heterocycle and a hybrid orbital that exhibits both Cu(I) d- 
orbital and N-heterocycle character. Changes in luminescence 
spectra and lifetimes of crystalline samples of bis(s-benzenethiol) 
(2,9-dimethyl-1,10-phenanthroline)zinc(2) at 77 K can be correlated 
with phase changes of the solids. A series of calculations on both 
crystalline phases of bis(PhS) (2,9-Me-1,10-phenanthroline)zinc(2) 
yields energy minima near the experimentally determined pheny/ 
ring orientations. These calculations also correctly predicted that 
the Pcba phase is more stable than the C2/c phase, and that 
charge-transfer transitions should appear at lower energy in the 
Peba phase. 7-7" transitions were predicted to occur near their 
observed energies. 


31708 (BNL-52265, pp. 212) Carbon dioxide activation by 
Co(l) macrocycles: Factors affecting CO, and CO binding. Fu- 
jita, Etsuko (Brookhaven National Laboratory, Upton, NY (USA)); 
Brunschwig, B.S.; Creutz, C.; Sutin, N. Brookhaven National Lab.., 
Upton, NY (United States). [1989]. (CONF-8906383-Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

The reversible binding of COs, CO and H* to meso- and 
racemic-[Co(l)Ls]* in H2O and in CH3CN was recently character- 
ized. The CO, binding constant for the racemic isomer is about 
one-hundred times greater than for the meso isomer in both sol- 
vents. The difference seems due to steric and hydrogen-bonding 
interactions between the bound CO». and the macrocycle. A binu- 
clear species containing the Co-C(OH)-O-Co moiety (in which 
hydrogen bonding exists between the bound COsH and amine hy- 
drogens of the macrocyle) was also characterized, and a CO, 
reduction pathway involving two cobalt centers which takes place 
during the slow decomposition of the [Co(l)L5CO2]* complex to 
Co(2)Ls**, CO, Ho, HCO,., and HCO,-in CH3Cn was stud- 
ied.This work has been extended by using various 14-membered 
cobalt macrocyices to investigate factors affecting CO. and CO 
binding, catalytic activity and kinetics of thermal decomiposition of 
COz complexes. Some properties of the Co(l), Co(l)-Co2 and 
Co(l)-CO complexes, the correlations between the reduction poten- 
tials and the binding constants, and some deviations due to the 
high stability of the COz adduct arising from hydrogen bonding and 
steric effects are described. 





31709 (BNL-52265, pp. 230) Electronic and structural 
parameters that aftect bridging ligand communication in poly- 
metallic complexes. Billadeau, M.A. (Clemson Univ., SC (USA)); 
Kabi Satpathy, A.K.; Petersen, J.D. Brookhaven National Lab., Up- 
ton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE 
solar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

The use of polydentate, aromatic, nitrogen-heterocyclic ligands to 
bridge transition metal centers has shown great utility for the study 
of intramolecular energy- and electron-transfer reactions. Much of 
the recent work has focused on the bidentate ligands 
2,2'-bipyrimidine (bpm), 2,3-bis(2’-pyridyl)pyrazine (dpp) and 
2,3-bis(2’-pyridyl)quinoxaline (dpq) and the tridentate ligand 
2,3,5,6-tetrakis(2'-pyridyl)pyrazine (tpp). The ability of these ligands 
to couple transition metal centers together has been the subject of 
electrochemical, resonance Raman, luminescence and photochem- 
ical studies. The electronic and structural properties of these 
ligands are reported in the context of the more commonly studied, 
2,2'-bipyridine (bpy) and 2,2':6’,2’'-terpyridine monometallic lig- 
ands. The electronic interaction of the bridge will be discussed in 
the context of electrochemical, ESR and resonance Raman studies 
of mono- and direducéd bridging ligands in bimetallic complexes. 
The structural constraints that are inherent with these ligands will 
be discussed in context with the crystal structures of various mono- 
and bimetallic complexes with these ligands. The results of these 
studies indicate that conformation, size, and degree of delocaliza- 
tion are all important in the communication ability of the ligand. 


31710 (BNL-52265, pp. 235) Characterization of a novel 
iron chromophore with an intense near-infrared absorption 
band. Mountford, H.S. (Univ. of the Pacific, Stockton, CA (USA)); 
Spreer, L.O.; Otvos, J.W.; Calvin, M. Brookhaven National Lab., 
Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

A new iron complex, which is quite unusual in that it exhibits an 
intense absorption band in the near infrared has been isolated. 
This green compound is formed when [Fe(OH2)¢6](ClO4)2 is com- 
bined with the macrocycle, 1,4,8,11-tetraazacyclotetradecane 
(14-ane Ng) in acetonitrile. Over several days dark green crystals 
precipitate. The electronic spectrum consists of three prominent 
bands at 240, 340, and 874 nm (in CH3CN). All of these bands 
have molar extinction coefficients between 6,000 and 7,500 
M-'cm-—" per iron-macrocycle moiety. The strong absorptions indi- 
cate that these bands are not d-d transitions. The green color 
results from the near-infrared peak tailing into the visible. A num- 
ber of previous studies have established that, in the presence of 
oxygen, iron promotes the oxidative dehydrogenation of saturated 
nitrogen-containing macrocycles. These reactions produce macro- 
cycles with one to four carbon-nitrogen double bonds. Many of the 
possible isomers have been characterized. The visible spectra of 
these iron(2)-imine species are always dominated by a metal-to- 
ligand charge transfer band in the 400-650 nm region. However, 
none of the previously reported monomeric iron(2) unsaturated 
tetraaza macrocyles exhibits an intense near-infrared transition. 
This illustrates the unique nature of this new iron species. An x-ray 
structure determination reveals that in the synthesis a novel cou- 
pling reaction has occurred, producing a planar ligand in which two 
macrocyles are fused by a conjugated tetraiminoethylene moiety. 
Each iron also has two coordinated, axial acetonitrile molecules. 
This conjugated ligand allows interaction between the two metal 
atoms, while the macrocyclic nature of the metal binding sites pro- 
vides inertness to dissociation. 


31711 (BNL-52265, pp. 245) Solvent and temperature 
dependence of the luminescence properties of binuclear tran- 
sition metal complexes. Xun Zhang (Brookhaven National 
Laboratory, Upton, NY (USA)); Sutin, N.; Winkler, J.R. Brookhaven 
National Lab., Upton, NY (United States). [1989]. (CONF-8906383— 
Summ.: 14. DOE solar photochemistry research conference, Lake 
Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
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Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

The steady-state absorption and luminescence spectra 
of a quadruply bonded binuclear molybdenum complex, 
Mo2Cl4(P(CH3)3)4, have been measured in a number of aprotic 
organic solvents at temperatures between 10 and 295 K. The ener- 
getics of solvent reorganization associated with the formation of the 
excited metal complex have been evaluated from analyses of these 
spectra. The variation in reorganization energy with solvent polarity 
has been interpreted using dielectric continuum models. The tem- 
poral evolution of the fluorescence spectra of the complex has 
been examined in both fluid and glassy butyronitrile solutions by 
picosecond time-resolved emission spectroscopy (TRES). The re- 
sults of the TRES studies, in combination with the solute rotational 
dynamics data from fluorescence depolarization measurements, 
are used to characterize the dynamics data from fluorescence de- 
polarization measurements, are used to characterize the dynamics 
of solvent relaxation about the excited solute. Studies have been 
also conducted with butyronitrile solutions of a d®-d® binuclear irid- 
ium complex in which a luminescent metal-localized excited state 
decays by intramolecular electron transfer (ET) to a covalently 
bound electron acceptor. The rates of ET in the diiridium complex 
are compared with the solvent reorganization dynamics inferred 
from the measurements with the dimolybdenum complex. 


31712 (CONF-9108114—3) pH, Definition and measurement 
at high temperatures. Mesmer, R.E.; Holmes, H.F. Oak Ridge 
National Lab., TN (United States). [1991]. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 2. international symposium on chemistry in high 
temperature water; Provo, UT (United States); 19-22 Aug 1991. 
Order Number DE91017945. Source: OSTI; NTIS; GPO Dep. 

The NBS standardized definition of pH in terms of —log a,,, with 
an arbitrary definition of ion activity, has led to much confusion and 
ambiguity in the measurement of acidity. For many years, physical 
chemists have recognized and dealt with this problem, but still 
some continue the use of unnecessarily ambiguous assumptions. 
Several methods for defining pH are discussed and strong argu- 
ments are given for the use of a concentration or molality scale, 
especially for measurements in concentrated brines. Applications of 
hydrogen electrode concentration cells will be emphasized, and 
data available for calibrations for cells at high temperatures are 
given. Also, problems originating from the association of elec- 
trolytes near the critical conditions on the choice of standards for 
electrochemical measurements are discussed. 44 refs., 4 figs., 7 
tabs. 


31713 (CONF-911087—2) Evidence for SF, and SF. forma- 
tion in SF, corona discharges. Sauers, |. Oak Ridge National 
Lab., TN (United States). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Electrical insulation and dielectric phenomena conference; 
Knoxville, TN (United States); 20-24 Oct 1991. Order Number 
DE91015927. Source: OSTI; NTIS; GPO Dep. 

Direct detection of positive ions produced in positive point-to- 
plane SF, corona discharges indicate the formation of SF,*, x = 
1-5. Estimates of SF,*, SF2* and SF* from electron impact disso- 
ciative ionization cross section data of SFeindicate that the 
experimental values are higher by factors of 10, 59, and 46 re- 
spectively. This can be explained on the basis of steady state 
concentrations of SF,, and the ions SF2* and SF* are derived 
from SF2. Further, more direct evidence is given by the observa- 
tion of cluster ions SF,*(SF4) and SF,*(SF2), x = 2,3. The 
formation of SF, and SF, will be discussed in the context of chem- 
ical kinetics models and plasma studies which also indicate 
formation of these species in SFg discharges and its relevance to 
stable by-product formation. 18 refs., 2 figs., 3 tabs. 


31714 (DOE/ER/13436-6) The generalized van der Waals 
theory of pure fluids and mixtures: Annual report. Sandler, S.. 
Delaware Univ., Newark, DE (United States). Dept. of Chemical 
Engineering. Aug 1991. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-85ER13436. Order Num- 
ber DE91017549. Source: OSTI; NTIS; GPO Dep. 

A goal of our continuing work in this area is to develop equations 
of state based on theory and computer simulation for complex 
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chain molecules and polymers. Over the last year we have been 
concentrating our efforts on small, rigid molecular fluids, models for 
molecules such as nitrogen. ethane, carbon disulfide, and propane, 
and trying to understand what are the important features of these 
fluids which must be accounted for in their thermodynamic descrip- 
tion, as well as developing methods for dealing with long chain 
molecules. Our principal tools for gaining insight into the thermody- 
namic and structural behavior of molecular fluids has been the 
generalized van der Waals partition function, a generalization of 
perturbation theory based on other than hard-core reference fluids, 
Monte Carlo computer simulation and more recently molecular dy- 
namics simulation based on a new program we have developed. 
13 refs. 


31715 (DOE/ER/13617-5) Selective transformation of car- 
bonyl ligands to organic molecules: Progress report, 
November 15, 1990—November 14, 1991. Cutler, A.R. Rensselaer 
Polytechnic Inst., Troy, NY (United States). Dept. of Chemistry. 8 
Jul 1991. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER13617. Order Number 
DE91016750. Source: OSTI; NTIS; GPO Dep. 

Considerable effort has been directed towards synthesizing (7°- 
indenyl)(PPh3)(CO)Ru-CH(OR)R’ complexes (R = Me, Et, SIHPho, 
SiHEt,: R’ = H, CH3), which are being characterized. Idenyl! ruthe- 
nium complexes (7°-idenyl)(L)(CO)Ru-R” (L = CO, PPhg) in 
general add CO under extremely mild conditions and afford stable 
(n>-indenyl)Ru acyl complexes. Rh(I) complexes, including 
(PPh3)3RhCl, and (PPh3)(CO),4MnCOCHs are particularly effective 
hydrosilation catalysts for adding R2SiH2(R = Et, Ph) across acetyl 
complexes. The resulting siloxyethyl ruthenium complexes are sta- 
ble and are fully characterized, where as the labile iron congeners 
degrade to their vinyl derivatives Cp(PR3)(CO)Fe-CH=CH>2. “Non 
catalyzed” hydrosilation of the manganese acyis (CO)sMn- 
COCH2R (R = H, OCH3, CH3) occurs at ambient conditions with 
monohydrosilanes EtsSiH, MesEtSiH, Me2PhSiH, Ph3SiH, and 
Me,CISiH, although several competing pathways are evident. Con- 
tinuing mechanistic studies have focused on the reactions of 
monohydrosilanes R3SiH with manganese (CO)sMnCOR and with 
cobalt (CO)3(PR3)CoCOCH, acyl complexes, as well as on the 
use of these cobalt and manganese systems as catalysts for hy- 
drosilating Cp(CO)2FeCOCHs. 20 refs., 1 fig. 


31716 


(DOE/ER/13702—4) A model approach to vanadium 
involvement in crude oil refining: [Annual] progress report. In- 
diana Univ., Bloomington, IN (United States). Dept. of Chemistry. 


[1991]. 3p. Sponsored by USDOE, Washington, 
States). DOE Contract FG02-87ER13702. 
DE91017057. Source: OSTI; NTIS; GPO Dep. 

The research during the last nine months has continued with the 
overall goal of developing V/S chemistry and has been concen- 
trated on the two main areas of the project: the reactivity chemistry 
of vanadyl complexes, and the development of sulfide-bridged 
vanadium cluster chemistry. Significant new progress has been 
achieved in both these areas. 


31717 (DOE/ER/14024-2) Dynamics of charge-transfer ex- 
cited states relevant to photochemical energy conversion: 
Progress report, April 1990—March 1991. Lim, E.C. Akron Univ., 
OH (United States). Dept. of Chemistry. [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14024. Order Number DE91017710. Source: OSTI; NTIS; 
GPO Dep. 

This paper briefly discusses intramolecular photoassociation and 
photoinduced charge transfer in bridged diaryl compounds, and 
charge transfer interactions in the electronically excited stated of 
jet-cooled van der waals compiexes.(LSP) 


DC (United 
Order Number 


31718 (DOE/ER/61029-7) Using the thermal diffusion 
cloud chamber to study the ion-induced nucleation by radon 
decay. Wu, Yefei. Clarkson Univ., Potsdam, NY (United States). 
Dept. of Chemistry. 14 Aug 1991. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER61029. 
Order Number DE91016933. Source: OSTI; NTIS; INIS; GPO Dep. 

Thermal diffusion cloud chamber is steady-state device and has 
been extensively used for nucleation research. In order to study 
the ion-induced nucleation by radon decay, a new chamber was 
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designed with improved both upper and bottom plates, the system 
of circulating fluid, the gasketting, the temperature measurement 
and the insulation. An alternative method of using oxygen as car- 
rier gas was examined. Therefore, the heavy carrier gas including 
nitrogen, oxygen, neon, argon and air can be used to study radon 
radiolysis-induced nucleation for the water or organic compounds 
in the TDCC. The effects of the pressure and temperature ranges 
on the density, supersaturation, temperature and partial pressure 
profile for the water-oxygen-helium in the TDCC have been exam- 
ined. Based on the classical theory, the rate profile of ion-induced 
nucleation by radon decays was calculated and compared with the 
homogeneous nucleation. From measured indoor concentrations of 
Volatile Organic Compounds (VOC), thermodynamic theory models 
were used to assess the possibility that these compounds will form 
ultrafine particles in indoor air by ion-induced nucleation. The en- 
ergy, number of molecules and equilibrium radius of clusters have 
been calculated based on Such and Thomson theories. These two 
sets of values have been compared. lon cluster radii corresponding 
to 1-3 VOC molecules are in range of 3-5 x 10-8 cm. 43 refs., 
18 figs., 5 tabs. 


31719 (INIS-BR-2461) Zirconia concentrate chlorination. 
Costa, N.G. (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)); Albuquerque Brocchi, E. de. Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 15p. (in Portuguese). (CONF-8909437—: 14. National 
Meeting on Mineral Treatment and Hydrometallurgy, Salvador 
(Brazil), 9-12 Sep 1989). Order Number DE91637717. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Chlorination experiments were conducted in order to study the ki- 
netics of gasification of the zirconium oxide present in the zirconia 
concentrate. The variables studied are temperature (1173 to 1373 
K), percentage of reducing agent (12 to 36%) and porosity (22 to 
30%). The results indicated a greater influence of temperature and 
percentage of reducing agent as well as allowed the conclusion 
that a balance between the levels of these variables is an impor- 
tant factor in the appropriate chlorination conditions. (author). 


31720 (INIS-BR-2462) Influence of rare earth oxides in the 
oxidation of chromia forming alloys. Ramanathan, L.V. (Instituto 
de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)). Sociedade Brasileira de Geofisica, Rio de Janeiro, RJ 
(Brazil). 1989 8p. (CONF-8911211—: 1. Congress of Brazilian Soci- 
ety of Geophysics, Rio de Janeiro (Brazil), 20-24 Nov 1989). Order 
Number DE91637718. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of superficial application of rare earth oxides such 
as CeO sub(2), La sub(2)O sub(3), Nd sub(2)O sub(3), Sm 
sub(2)O sub(3), and Gd sub(2)O sub (3) to AISI 304 and 310 stain- 
less steels, on their isothermal oxidation behavior at 900 sup(0) 
and 1000 sup(0)C, and cyclic oxidation behavior between 20 sup(0) 
and 1000 sup(0)C has been studied. The application of rare earth 
oxides (REO) has been found to increase the oxidation resistance 
at AIS! 304. No significant improvements in oxidation resistance of 
AISI 310 were noted. The oxidation resistance of AIS! 304 was 
highest in the presence of CeO sub(2) on its surface. The other 
REO in decreasing order of influence on oxidation resistance are 
La sub(2)O sub(3), Nd sub(2)O sub(3), Sm sub(2)O sub(3) and Gd 
sub(2)O sub(3). SEM investigations of the oxide scale morphology 
revealed that the improved resistance is probably due to the forma- 
tion of a thin layer of fine grained compact Cr sub(2)O sub(3) and 
the higher adhesion of the scale to its increased plasticity. (author). 


31721 (INIS-SU-255, pp. 44-50) Liquid-liquid equilibrium in 
the system ethanol-ethylborate-hydrogen chloride. Tartakovskij, 
V.L.; Grinberg, E.E.; Bessarabov, A.M.; Efremov, A.A.; Chernaya, 
N.G. Vsesoyuznyj Nauchno-issiedovatel’skij Inst. Khimicheskikh 
Reaktivov i Osobo Chistykh Veshchestv, Moscow (USSR). 1989. 
(no.51) 233 (in Russian). In Chemical reagents and substances of 
particular purity: Scientific papers. Order Number DE91003127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Technique for description of phase equilibrium in multicomponent 
systems liquid-liquid, where components don’t form binary mix- 
tures, is suggested. Classical thermodynamical models were 
modernized to describe systems of this type. Equilibrium in extrac- 
tion systems alcohol-alkylborate-hydrogen chloride was considered 
as an example. Parameters of different models of liquid-phase 





equilibrium were found for the system ethanol-ethylborate-hydrogen 
chloride. 5 refs.; 2 tabs. 


31722 (INIS-SU-255, pp. 108-110) Cocrystallization of 
potassium with ammonium paramolybdate. Morochenets, E.P.; 
Teslya, |.A.; Iskhakova, L.D.; Bomshtejn, V.E.; Vishnyakova, G.T. 
Vsesoyuznyj Nauchno-issledovatel'skij Inst. Khimicheskikh Reak- 
tivov i Osobo Chistykh Veshchestv, Moscow (USSR). 1989. (no.51) 
233 (In Russian). In Chemical reagents and substances of particu- 
lar purity: Scientific papers. Order Number DE91003127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A study was made on cocrystallization of potassium impurity with 
ammonium paramolybdate (APM) in the region of micro- and 
macroconcentrations of impurity under conditions, simulating the 
stage of APM crystallization in the known technology. Un- 
der nonequilibrium conditions Dpract.=0.6+-0.2. Formation of 
solid solutions [(NH4,_,Kx]JMO7O24center dot4H,O0 was estab- 
lished by X-ray diffraction analysis. Lattice parameters of 
[(NH4)o0.93Ko.07]s6 MO7O24center dot4H2 were determined: a=8.339 
(3), b=36.072 (5); c=10.447 (3) A; 6=115.77 (2) deg (sp.gr.P2,)/c, 
z=4). It was concluded, that APM with K<0.03 % content could be 
prepared without additional stage of purification, using technically- 
pure ammonium molybdate as initial raw material. 8 refs.; 1 tab. 


31723 (INIS-SU-—255, pp. 189-196) Thermal dehydration of 
strontium dihydrophosphate in boiling bed. Malyshev, R.M.; 
Klochina, L.I.; Lyutsko, V.A.; Belopol’skij, L.M.; Fakeev, A.A. Vs- 
esoyuznyj Nauchno-issledovatel’skij Inst. Khimicheskikh Reaktivov i 
Osobo Chistykh Veshchestv, Moscow (USSR). 1989. (no.51) 233 
(In Russian). In Chemical reagents and substances of particular 
purity: Scientific papers. Order Number DE91003127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Thermogravimetry method was used to study the process of 
thermal dehydration of Sr(H2POx4)2 in a fixed bed under conditions 
of dynamic heating. Simple approximation dependences. used for 
kinetic calculation of the process, were obtained on the basis of 
thermogravimetric data. Advisability of using boiling bed (BB) for 
Sr(PO3)2 preparation was based. Kinetics of dehydration and dy- 
namics of change of Sr(H2PO,4)2 phase composition during thermal 
dehydration in BB was investigated. Values of optimal conditions 
were presented. 3 refs.; 4 figs. 


31724 (INIS-SU-265) 9. Al-union conference on chemistry 
of inorganic fluorides. Part 2: Summaries of reports. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990 193p. (CONF-9007215-—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). Order 
Number DE91003128. Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers in scope for the data base are processed sep- 
arately. (DLC) 


31725 (INIS-SU-265, pp. 193) Solubility and crystallization 
kinetics of ammonium hexafluorozirconate. Kruzhkov, M.A.; 
Rakov, Z.G.; Khaustov, S.V. AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). 
Inst. Obshchej i Neorganicheskoj Khimii. 1990. 193p. (In Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summanes 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ZIRCONIUM FLUORIDES/crystallization;  ZIR- 
CONIUM FLUORIDES/solubility; © AMMONIUM FLUORIDES; 
AQUEOUS SOLUTIONS; KINETICS; MEDIUM TEMPERATURE; 
TEMPERATURE DEPENDENCE; CRYSTALLIZATION; SOLUBIL- 
ITY 


31726 (INIS-SU-265, pp. 195) Interaction of ammonium fiu- 
orozirconate solutions with bivalent metal nitrates. Krysenko, 
G.F.; Mel’nichenko, E.|.; Ehpov, D.G.; Polishchuk, S.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). inst. Obshchej i Neorganicheskoj Khimii. 
1990. 193p. (In Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3 
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Jul 1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM NITRATES/chemical reactions; ZIRCO- 
NIUM FLUORIDES/chemical reactions; AMMONIUM FLUORIDES; 
AQUEOUS SOLUTIONS; BARIUM NITRATES; CHEMICAL COM- 
POSITION; LEAD NITRATES 


31727 (INIS-SU-265, pp. 199) On compounds MeLuF; (Me 
= Mn,Fe). Kuznetsova, N.|.; Ikrami, D.D.; Gukalova, A.G.; Bal- 
ashova, O.1. AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii. 1990. 193p. (In Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3 Jul 1990). in 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summaries 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. LUTETIUM FLUORIDES/phase diagrams; CHEMI- 
CAL PREPARATION; DENSITY; EUTECTICS; HEXAGONAL 
LATTICES; IRON FLUORIDES; LATTICE PARAMETERS; MAN- 
GANESE FLUORIDES; SOLID SOLUTIONS; SPACE GROUPS 


31728 (INIS-SU-265, pp. 208) A new oxofluoroammonium 
salt of tungsten (6). Laptash, N.M.; Mel’nichenko, E.l. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 193p. (In Russian). (CONF-9007215-: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3 
Jul 1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TUNGSTEN COMPLEXES/chemical preparation; AM- 
MONIUM COMPOUNDS; CHEMICAL COMPOSITION; CHEMICAL 
REACTION KINETICS; OXYFLUORIDES; PYROLYSIS; SALTS 


31729 (INIS-SU-265, pp. 215) Extraction separation of tan- 
talum, niobium and titanium fluorides. Majorov, V.G.; Nikolaev, 
A.l.; Shevyreva, E.V.; Kopkov, V.K.; Zalkind, L.M. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 193p. (in Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3 
Jul 1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. NIOBIUM COMPLEXES/solvent extrac- 
tion; TANTALUM COMPLEXES/solvent extraction; AQUEOUS 
SOLUTIONS; DISTRIBUTION FUNCTIONS; FLUORIDES; HY- 
DROFLUORIC ACID; PURIFICATION; QUANTITY RATIO; TBP; 
TITANIUM COMPLEXES 


31730 (INIS-SU-265, pp. 217) Intercalation of hydrogen 
fluoride and iodine pentafluoride into polytetracarbon monofiu- 
oride. Makotchenko, V.G.; Nazarov, A.S.; Yakovlev, I.l. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 193p. (In Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3 
Jul 1990). In 9. Al/-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IODINE FLUORIDES/clathrates; CARBON FLUO- 
RIDES; CHEMICAL COMPOSITION; CHEMICAL REACTIONS; 
HYDROFLUORIC ACID; CLATHRATES; LATTICE PARAMETERS; 
NMR SPECTRA 


31731 (INIS-SU-265, pp. 219) On compounds in RbCI- 
WOF, system. Malysheva, L.E.; Eliseev, S.S. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
193p. (in Russian). (CONF-9007215—: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). 
In 9. All-union conference on chemistry of inorganic fluorides. Part 
2: Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short note. TUNGSTEN COMPOUNDS /phase diagrams: CHEM- 
ICAL COMPOSITION: CHEMICAL REACTIONS; EUTECTICS; 
MELTING POINTS; OXYFLUORIDES; RUBIDIUM CHLORIDES 


31732 (INIS-SU-265, pp. 222) Photosorption of simple 
gases on alkaline earth metal fluorides. Meshcheryakov, E.P.; 
Ryabchuk, V.K.; Minakova, T.S. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 193p. (In 
Russian). (CONF-9007215-: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. All- 
union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM FLUORIDES/adsorbents; CHEMICAL 
REACTION KINETICS; CHEMISORPTION: GASES; HYDROGEN; 
METHANE; OXYGEN; PHOTOCHEMISTRY; ADSORBENTS 


31733 (INIS-SU-265, pp. 226) Thermoanalytical inves- 
tigation of noble metal interaction with potassium 
tetrafluorobromate. Mit’kin, V.N.; Zemskov, S.V.; Potapova, O.G. 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 193p. (in Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3 Jul 1990). In 9. Al/l-union conference on chemistry 
of inorganic fluorides. Part 2: Summaries of reports. Order Num- 
ber DE91003128. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RUTHENIUM/Afiuorination; BROMINE COMPLEXES; 
FLUORIDES; HIGH TEMPERATURE; POTASSIUM COMPOUNDS; 
POWDERS; RUTHENIUM; FLUORINATION 


31734 (INIS-SU-265, pp. 230) Phase formation in the 
processes of interaction of ammonium-containing fluoroalumi- 
nates and hexafiuorosilicate salts of alkali, alkaline earth 
metals in aqueous medium. Morozov, V.G.; Baldova, M.V.; 
Nikitina, S.D.; Shchegoleva, R.1.; Rys’kina, M.P.; Polonnikova, T.V.; 
Korovin, V.N.; Radkevich, L.A.; Popova, R.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
193p. (In Russian). (CONF-9007215-: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). 
In 9. All-union conference on chemistry of inorganic fluorides. Part 
2: Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM FLUORIDES/chemical reactions; STRON- 
TIUM FLUORIDES/chemical reactions; ALUMINIUM FLUORIDES; 
AMMONIUM FLUORIDES; AQUEOUS SOLUTIONS; CHEMICAL 
COMPOSITION; PHASE STUDIES; SALTS; SILICON FLUORIDES 


31735 (INIS-SU-265, pp. 231) Technological possibilities of 
separation and conversion processes of alkali and alkaline 
earth metal fluoride complexes. Morozov, V.G.; Korovin, V.N. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 193p. (in Russian). (CONF-9007215—: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3 Jul 1990). In 9. Al/-union conference on chemistry 
of inorganic fluorides. Part 2: Summaries of reports. Order Num- 
ber DE91003128. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM FLUORIDES/chemical preparation; 
STRONTIUM FLUORIDES/chemical preparation; COMPLEXES; 
HYDROMETALLURGY; MEDIUM TEMPERATURE; PHASE STUD- 
IES; SALTS 


31736 (INIS-SU-265, pp. 233) Phase formation in the pro- 
cesses of interaction of hexafluorosilicate salts of single- and 
two-charged cations with kaolinite. Morozov, V.G. (and others); 
Korovin, V.N.; Morozov, G.G. AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). 
Inst. Obshchej i Neorganicheskoj Khimii. 1990. 193p. (In Russian). 
(CONF-9007215--: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summaries 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short note. CESIUM FLUORIDES/chemical reaction kinetics; 
HIGH TEMPERATURE; KAOLIN; PHASE STUDIES; QUANTITY 
RATIO; SILICON FLUORIDES 


31737 (INIS-SU-265, pp. 238) New complex salts of gold 
pentafluoride. Nabiev, Sh.Sh.; Sokolov, V.B.; Spirin, S.N.; Chaj- 
vanov, B.B. AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii. 1990. 193p. (In Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summaries 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. KRYPTON FLUORIDES/chemical preparation; 
STRONTIUM FLUORIDES/chemical preparation; BARIUM FLUO- 
RIDES; CALCIUM FLUORIDES; CHEMICAL COMPOSITION; 
CLATHRATES; GOLD FLUORIDES; PYROLYSIS; RAMAN SPEC- 
TRA 


31738 (INIS-SU-265, pp. 240) Study of structure of graphite 
fluorides of 'C2F’ and ’C,F’ type, obtained at room tempera- 
ture. Nazarov, A.S.; Makotchenko, V.G.; Yakovlev, I.l. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 193p. (In Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3 
Jul 1990). In 9. Al/-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. GRAPHITE/fluorination, CHEMICAL BONDS; 
CHEMICAL COMPOSITION; CLATHRATES; ELECTRON SPEC- 
TRA; GRAPHITE; FLUORINATION; INFRARED SPECTRA; 
MEDIUM TEMPERATURE; NMR SPECTRA 


31739 (INIS-SU-265, pp. 241) Synthesis and luminescence 
of double yttrium potassium fluorides activated by europium 
or terbium. Naryshkina, S.I.; Khajdukov, N.M. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
193p. (In Russian). (CONF-9007215-: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). 
In 9. All-union conference on chemistry of inorganic fluorides. Part 
2: Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. EUROPIUM FLUORIDES/chemical preparation; TER- 
BIUM FLUORIDES/chemical preparation; YTTRIUM FLUORIDES/ 
chemical preparation; CRYSTAL LATTICES; LATTICE PARAME- 
TERS; LUMINESCENCE; POTASSIUM FLUORIDES; SPACE 
GROUPS 


31740 (INIS-SU-265, pp. 243) Development of low-waste 
technology of production of anhydrous rare earth fluorides. 
Nikolaeva, T.D.; Fedotov, O.N.; Filippov, A.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
193p. (in Russian). (CONF-9007215-: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). 
In 9. All-union conference on chemistry of inorganic fluorides. Part 
2: Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/chemical preparation; 
AMMONIUM COMPOUNDS; CHEMICAL REACTION YIELD; FLU- 
ORIDES; PRODUCTION; RARE EARTH COMPLEXES 


31741 (INIS-SU-265, pp. 244) Phase equilibria in WF,-NbF, 
and WF,-TaFs systems. Nisel’son, L.A.; Tret'yakova, K.V.; 
Cherenkov, A.V.; Solov’ev, V.F. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 193p. (in 
Russian). (CONF-9007215-: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. Al/- 
union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 





Short note. NIOBIUM FLUORIDES/phase diagrams: TANTALUM 
FLUORIDES/phase diagrams: TUNGSTEN FLUORIDES/phase di- 
agrams; CRYSTALS; EQUILIBRIUM; EUTECTICS; MOLTEN 
SALTS; PURIFICATION; VAPORS; VOLATILITY 


31742 (INIS-SU-—265, pp. 246) Interaction in ternary CaF>- 
SrF2-MnF, system. Ol’khovaya, L.A.; Karpenko, G.A.: Ikrami, D.D. 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 193p. (in Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3 Jul 1990). In 9. Al/l-union conference on chemistry 
of inorganic fluorides. Part 2: Summaries of reports. Order Num- 
ber DE91003128. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM FLUORIDES/phase diagrams; CAL- 
CIUM FLUORIDES; CRYSTALLIZATION; EUTECTICS; HIGH 
TEMPERATURE; MANGANESE FLUORIDES; SOLID SOLU- 
TIONS; VERY HIGH TEMPERATURE 


31743 (INIS-SU-—265, pp. 253) Fluorides of metals in fluoro- 
graphite matrix. Paasonen, V.M.; Aksenov, V.V.; Yakovlev, I.!. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 193p. (In Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3 Jul 1990). In 9. All-union conference on chemistry 
of inorganic fluorides. Part 2: Summaries of reports. Order Num- 
ber DE91003128. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM FLUORIDES/clathrates; CARBON FLUO- 
RIDES; CATALYSTS; CLATHRATES; CHEMICAL PREPARATION; 
GRAPHITE 


31744 (INIS-SU-265, pp. 259) Different-ligand indium fluo- 
rocomplexes in aqueous solution. Petrosyants, S.P.; Malyarik, 
M.A. AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii. 1990. 193p. (In Russian). (CONF- 
9007215-: 9. all-union conference on chemistry of inorganic 
fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. Al/-union confer- 
ence on chemistry of inorganic fluorides. Part 2: Summaries of 
reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. INDIUM COMPLEXES/chemical preparation; AQUE- 
OUS SOLUTIONS; CHEMICAL COMPOSITION; COORDINATION 
NUMBER; CYANATES; HALIDES; LIGANDS; MOLECULAR 
STRUCTURE; THIOCYANATES 


31745 (INIS-SU-—265, pp. 272) Investigation into the struc- 
ture of inorganic fluorides according to data on vibrational 
spectroscopy and x-ray diffraction of polycrystals. Popov, A.!.; 
Val’kovskij, M.D. AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii. 1990. 193p. (in Russian). 
(CONF-9007215-: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summanes 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ALKAL! METAL COMPOUNDS/crystal structure; 
ALKALINE EARTH METAL COMPOUNDS/crystai structure; TRAN- 
SITION ELEMENT COMPOUNDS/crystal structure; FLUORIDES; 
INFRARED SPECTRA; MOLECULAR STRUCTURE; POLYCRYS- 
TALS; RAMAN SPECTRA; X-RAY DIFFRACTION 


31746 (INIS-SU-265, pp. 286) Halogenation of molybdenum 
trifluoride. Ryabov, S.A.; Podzolko, L.G.; Butskij, V.D.; Pervov, 
V.S. AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii. 1990. 193p. (in Russian). (CONF- 
9007215-: 9. all-union conference on chemistry of inorganic 
fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. All-union conter- 
ence on chemistry of inorganic fluorides. Part 2: Summaries of 
reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short note. MOLYBDENUM FLUORIDES/halogenation: CHEMI- 
CAL REACTION KINETICS; HIGH TEMPERATURE; LIQUIDS; 
MEDIUM TEMPERATURE; HALOGENATION; VAPORS 


31747 (INIS-SU—265, pp. 273) On the values of ionic radii 
of f-transition elements. Popov, A.|.; Kiselev, Yu.M. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 1938p. (In Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3 
Jul 1990). In 9. Al/-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDE COMPOUNDS/atomic radii; RARE 
EARTH COMPOUNDS/atomic radii; COORDINATION NUMBER; 
CORRELATIONS; IONS; VALENCE 


31748 (INIS-SU-265, pp. 276) Synthesis and properties of 
fluorides of vanadium subgroup elements with HalF,* and 
XeF* type cations. Popov, A.!.; Sukhoverkhov, V.F.; Chumaevskilj, 
N.A. AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganich- 
eskoj Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i 
Neorganicheskoj Khimii. 1990. 193p. (In Russian). (CONF- 
9007215—-: 9. all-union conference on chemistry of inorganic 
fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. All-union confer- 
ence on chemistry of inorganic fluorides. Part 2: Summaries of 
reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NIOBIUM COMPLEXES/chemical preparation; 
TANTALUM COMPLEXES/chemical preparation; VANADIUM COM- 
PLEXES/chemical preparation; XENON FLUORIDES/chemical 
preparation. ADDUCTS; BROMINE FLUORIDES; CHEMICAL 
COMPOSITION; CHEMICAL PROPERTIES; CHLORINE FLUO- 
RIDES; CRYSTAL STRUCTURE; RAMAN SPECTRA 


31749 (INIS-SU-265, pp. 289) Role of hydrofluoric acid in 
niobium passivation-activation processes. Sandulov, D.B.; Usti- 
menko, V.N.; Ehjdel’berg, M.|. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 193p. (in 
Russian). (CONF-9007215—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. All- 
union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. NIOBIUM/electrochemistry; ANODES; AQUEOUS 
SOLUTIONS; HYDROFLUORIC ACID; NIOBIUM; ELECTRO- 
CHEMISTRY; PASSIVATION; PHOSPHORIC ACID; SULFURIC 
ACID 


31750 (INIS-SU-265, pp. 293) Fluorination of rare earth ox- 
ide mixture and calcium-thermal reduction of mixed fluoride 
product. Svarovskij, A.Ya.; Solov'ev, A.l.; Sozin, A.l. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 193p. (in Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3 
Jul 1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/Aluorination; RARE 
EARTH COMPOUNDS/reduction; CALCIUM; CHEMICAL RE- 
ACTION KINETICS; FLUORIDES; HIGH TEMPERATURE; 
MIXTURES; OXIDES; FLUORINATION; REDUCTION 


31751 (INIS-SU-265, pp. 295) Synthesis and structure of 
two compounds prepared by reaction between oxodiperoxo- 
vanadates(5) and hydrofluoric acid. Sergienko, V.S.; Borzunov, 
V.K.; Poraj-Koshits, M.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). 
inst. Obshchej i Neorganicheskoj Khimii. 1990. 193p. (in Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. All-union 
conference on chemistry of inorganic fluorides. Part 2: Summaries 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short note. VANADIUM COMPLEXES/chemical preparation: AM- 
MONIUM COMPOUNDS: BIPYRIDINES: BOND LENGTHS; 
CHEMICAL BONDS: CHEMICAL COMPOSITION; CHEMICAL RE- 
ACTION KINETICS; FLUORIDES:; MOLECULAR STRUCTURE; 
PEROXIDES 


31752 (INIS-SU-265, pp. 214) Interaction of yttrium-barium 
cuprate with fluorine at 20 deg C. Lisitsa, V.V.; Vesnin. Yu.!. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganichesko} 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 193p. (In Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3 Jul 1990). In 9. All-union conference on chemistry 
of inorganic fluorides. Part 2: Summaries of reports. Order Num- 
ber DE91003128. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. YTTRIUM COMPOUNDS/Afluorination; BARIUM 
COMPOUNDS; CHEMICAL REACTION KINETICS; CLATHRATES; 
CUPRATES; FLUORINE; HIGH-TC SUPERCONDUCTORS; 
MEDIUM TEMPERATURE; POLYCRYSTALS; FLUORINATION 


31753 (INIS-SU-265, pp. 270) Separation of boron isotopes 
using system BF,-complex with anisole in multitubular col- 
umn and utilization of boron trifluoride wastes. Polevoj, A.S.; 
Asatiani, P.Ya.; Kudziev, A.G. AN SSSR, Moscow (USSR). Nauch- 
ny} Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). 
Inst. Obshchej i Neorganicheskoj Khimii. 1990. 193p. (In Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3 Jul 1990). In 9. All-union 
conference on chemistry of inorganic fluorides. Part 2: Summanes 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BORON ISOTOPES /isotope separation; ANISOLE: 
BENCH-SCALE EXPERIMENTS; BORON COMPLEXES; BORON 
FLUORIDES; COLUMN PACKING; COUNTER CURRENT; 
WASTE PRODUCT UTILIZATION 


31754 (INIS-SU-265, pp. 296) Empirical method to estimate 
probability of fluoride complex formation and their relative 
thermal stability. Seregin, M.B. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In 
Russian). (CONF-9007215—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS 

Short note. ALKALI! METAL COMPOUNDS /chemical preparation; 
ALKALINE EARTH METAL COMPOUNDS/chemical preparation; 
BORON COMPLEXES/chemical preparation; LANTHANUM 
COMPOUNDS /chemical preparation; TRANSITION ELEMENT 
COMPLEXES/chemical preparation; URANIUM COMPLEXES 
chemical preparations COMPARATIVE EVALUATIONS; FLUO- 
RIDES; SENSITIVITY; THERMAL DEGRADATION; VOLATILITY 


31755 (INIS-SU-265, pp. 297) Thermal stability of alkaline 
earth metal hydrofluorides. Seregin, M.B.; Kharin, V.F.; 
Dzyubenko, S.M.; Zagorets, L.P. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In 
Russian). (CONF-9007215-: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. STRONTIUM FLUORIDES/pyrolysis; 
CHEMICAL PREPARATION; HYDROFLUORIC ACID; MEDIUM 
TEMPERATURE; REACTION HEAT; PYROLYSIS; TEMPERA- 
TURE DEPENDENCE; VAPOR PRESSURE 


31756 
ionic polycrystal conductor. Smirnov, A.N.; Glumov, 0O.V.; 
Samusik, D.B.; Shakhova, T.I.; Murin, IV. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
386p. (In Russian). (CONF-9007215-: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 
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(INIS-SU-265, pp. 302) Fluorine-conducting super- 


ERA Vol. 16, No. 11 


1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/solid elec- 
trolytes; LANTHANUM FLUORIDES/solid electrolytes: CHEMICAL 
COMPOSITION; IONIC CONDUCTIVITY: POLYCRYSTALS; USES 


31757 (INIS-SU-—265, pp. 304) Study of phase formation in 
ternary mutual systems Na*, La*+(Nd**)//F~,PO,°-. Smirnova, 
I.N.; Chuvilina, E.L.; Zimina, G.V.; Poletaev, |.F.; Bel’skaya, N.P. 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 386p. (In Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3-6 Jul 1990). In 9. All-union conference on 
chemistry of inorganic fluorides. Part 2: Summaries of reports. Or- 
der Number DE91003128. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. LANTHANUM FLUORIDES/phase diagrams; 
LANTHANUM PHOSPHATES/phase diagrams; NEODYMIUM FLU- 
ORIDES/phase diagrams; NEODYMIUM PHOSPHATES/phase 
diagrams; CHEMICAL REACTIONS: CRYSTALLIZATION; PHASE 
STUDIES; SODIUM FLUORIDES; SODIUM PHOSPHATES 


31758 (INIS-SU-265, pp. 306) Kinetics of solid-phase inter- 
action between rare earth fluorides and calcium. Sokolov, |.P.: 
Kozyrev, A.V.; Seleznev, V.P.; Chekmarev, A.M. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii 
1990. 386p. (In Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 
Jul 1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS 

Short note. RARE EARTH COMPOUNDS/reduction; YTTRIUM 
FLUORIDES/reduction; ACTIVATION ENERGY; CALCIUM; CHEM- 
ICAL REACTION KINETICS; COMPARATIVE EVALUATIONS; 
HIGH TEMPERATURE; REDUCTION; SOLIDS 


31759 (INIS-SU-265, pp. 309) Preparation and correction of 
quality of lithium tetrafluoroborate at pilot plant. Soroka, N.E.; 
Plakhotnik, V.N.; Tul’chinskij, V.B.; Gulivets, !.L.; Bondar’, E.1.; Za- 
kharov, |I.N.; Zhelnin, B.l. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR) 
Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (in Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summaries 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BORON FLUORIDES/chemical preparation; LITHIUM 
FLUORIDES; PILOT PLANTS; PRODUCTION; QUALITY CON- 
TROL 


31760 (INIS-SU-265, pp. 310) Thermochemistry of fluorine- 
containing complex salts: Communication 2. Synthesis and 
formation enthalpies of salts of CIOF,* cation and XeFs*BF,~. 
Spirin, S.N.; Vorob'ev, A.F.; Solov’ev, S.N.; Sokolov, V.B.; Mi- 
nasyan, K.A.; Orekhova, L.N.; Dupal, A.Ya.; Luk'yanova, M.G. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 386p. (in Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3-6 Jul 1990). In 9. All-union conference on 
chemistry of inorganic fluorides. Part 2: Summaries of reports. Or- 
der Number DE91003128. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 tab. BORON COMPLEXES /formation heat; XENON 
COMPOUNDS /formation heat; CALORIMETRY; CHEMICAL 
PREPARATION; EXPERIMENTAL DATA; FLUORIDES; HYDROLY- 
SIS 


31761 (INIS-SU-265, pp. 318) Formation enthalpy of 
molybdenum trifluoride. Timofeev, |.V.; Leonidov, V.Ya.; Butskij, 
V.D.; Rodionov, |.V.; Pervov, V.S. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 





(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (in 
Russian). (CONF-9007215—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM FLUORIDES/formation heat; 
CALORIMETRY; CRYSTALS; EXPERIMENTAL DATA 


31762 (INIS-SU-265, pp. 323) Membrane separation of 
molybdenum and tungsten hexafluorides. Tul’skij, M.N.; 
Amirkhanov, D.M.; Kotenko, A.A. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In 
Russian). (CONF-9007215— 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM FLUORIDES/separation processes; 
TUNGSTEN FLUORIDES/separation processes; BINARY MIX- 
TURES; COPOLYMERS; DISTRIBUTION FUNCTIONS; MEDIUM 
TEMPERATURE; MEMBRANES; ORGANIC FLUORINE COM- 
POUNDS; PARTIAL PRESSURE; VAPORS 


31763 (INIS-SU-265, pp. 324) Optical and physicochemical 
properties of glasses of Ba(PO3)2-Al(PO3)4-La(PO3)3-Y(PO3)- 
RF, system. Urusovskaya, L.N.; Lyubimova, S.V.; Baranova, |.0.; 
Kononova, O.Yu. AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii. 1990. 386p. (in Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summanes 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. INDIUM FLUORIDES/phosphate glass; LAN- 
THANUM PHOSPHATES/phosphate glass; PHOSPHATE GLASS: 
chemical preparation; PHOSPHATE GLASS/refractivity, SCAN- 
DIUM FLUORIDES/phosphate glass; YTTRIUM PHOSPHATES 
phosphate glass; ADDITIVES; ALUMINIUM PHOSPHATES; BAR- 
IUM PHOSPHATES; CHEMICAL COMPOSITION; DENSITY; 
OPTICAL DISPERSION; REFRACTIVITY; QUANTITY RATIO 


31764 (INIS-SU-265, pp. 325) Behaviour of zirconium fluo- 
ride in fluorophosphate and fluoride glasses. Urusovskaya, 
L.N.; Smirnova, E.V. AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). Inst. Ob- 
shche} i Neorganicheskoj Khimii. 1990. 386p. (in Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summanes 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ZIRCONIUM FLUORIDES/glass: ZIRCONIUM FLUO- 
RIDES/molecular structure; ALUMINIUM PHOSPHATES; BARIUM 
FLUORIDES; CHEMICAL COMPOSITION; COORDINATION NUM- 
BER; GADOLINIUM FLUORIDES; NEODYMIUM FLUORIDES; 
SODIUM FLUORIDES; GLASS 


31765 (INIS-SU-265, pp. 328) Effect of hydrofluoric and 
fluorosulfonic acids on niobium treatment processes. Fe- 
dorenko, A.M.; Krylov, A.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). 
Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In Russian). 
(CONF-9007215—: 9. all-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. All-union 
conference on chemistry of inorganic fluorides. Part 2: Summanes 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NIOBIUMelectropolishing; NIOBIUM COMPLEXES/ 
chemical preparation; AQUEOUS SOLUTIONS; ELECTROLYTES; 
HYDROFLUORIC ACID; MEDIUM TEMPERATURE; NIOBIUM; 
ELECTROPOLISHING; NIOBIUM OXIDES; OXYFLUORIDES; 
SODIUM CHLORIDES; SODIUM NITRATES; SODIUM PERCHLO- 
RATES; STABILITY; SULFURIC ACID 
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31766 (INIS-SU-265, pp. 332) Distribution coefficients of 
rare earth trifluorides during crystallization of melts of fluorite 
type difluorides. Fedorov, P.P. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii: AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (in 
Russian). (CONF-9007215—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. ALKALINE EARTH METAL COM- 
POUNDS /crystallization; CADMIUM FLUORIDES/crystallization; 
RARE EARTH COMPOUNDS/crystallization; CRYSTALLIZATION; 
ATOMIC RADII; CORRELATIONS; DISTRIBUTION FUNCTIONS; 
ENTROPY; IONS; LEAD FLUORIDES; MOLTEN SALTS; SOLID 
SOLUTIONS 


31767 (INIS-SU-265, pp. 333) Refractions of ions in fluorite 
structure solid solutions M,_,(Y,Ln)xFo,,. Fedorov, P.P.; 
Buchinskaya, |.!.; Vistin’, L.L.; Sakkilari, A.V.; Sobolev, B.P. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 386p. (In Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3-6 Jul 1990). In 9. All-union conference on 
chemistry of inorganic fluorides. Part 2: Summaries of reports. Or- 
der Number DE91003128. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 tab. ALKALINE EARTH METAL COMPOUNDS/ 
refraction, CADMIUM FLUORIDES/refraction; RARE EARTH 
COMPOUNDS refraction; YTTRIUM FLUORIDES/refraction; AC- 
CURACY; REFRACTION; MONOCRYSTALS; REFRACTIVITY; 
SOLID SOLUTIONS 


31768 (INIS-SU-265, pp. 334) Fluorite-like phases in sys- 
tems NaF-RF; (R=Dy, Ho, Er, Tm, Yb, Lu). Fedorov, P.P.; 
Paviova, L.N.; Bondareva, O.S.; Ol’khovaya, L.A.; Vistin’, L.L.; 
Ikrami, D.D.; Sobolev, B.P. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow (USSR). 
Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In Russian). 
(CONF-9007215-: 9. ali-union conference on chemistry of inor- 
ganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. Al/-union 
conference on chemistry of inorganic fluorides. Part 2: Summaries 
of reports. Order Number DE91003128. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 tab. RARE EARTH COMPOUNDS /phase studies; 
CHEMICAL COMPOSITION: CHEMICAL PREPARATION; CRYS- 
TAL LATTICES; LATTICE PARAMETERS; SODIUM FLUORIDES; 
SOLID SOLUTIONS 


31769 (INIS-SU-265, pp. 339) Hydrothermal synthesis, 
X-ray diffraction and thermography studies of KLn2F7 com- 
pounds. Filatova, T.G.; Reshetnikova, L.P.; Dem’yanets, L.N.; 
Fedorov, P.P.; Khajdukov, N.M. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (in 
Russian). (CONF-9007215—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/chemical prepara- 
tion; YTTRIUM FLUORIDES/chemical preparation; CRYSTAL 
LATTICES: CRYSTAL-PHASE TRANSFORMATIONS; HIGH TEM- 
PERATURE; LATTICE PARAMETERS; POTASSIUM FLUORIDES; 
VERY HIGH TEMPERATURE 


31770 (INIS-SU-265, pp. 341) Hydrothermal synthesis of 
yttrium potassium penthafluoride monocrystals a new material 
of quantum electronics. Khajdukov, N.M.; Dubdinskij, M.A.; 
Garipov, |.G.; Dem’yanets, L.N.; Naumov, A.K.; Semashko, V.V. 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 386p. (in Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3-6 Jul 1990). In 9. All-union conference on 
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chemistry of inorganic fluorides. Part 2: Summaries of reports. Or- 
der Number DE91003128. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. YTTRIUM FLUORIDES/chemical preparation; LASER 
CAVITIES; LUMINESCENCE; MONOCRYSTALS; NEODYMIUM 
FLUORIDES; POTASSIUM FLUORIDES 


31771 (INIS-SU-265, pp. 342) Synthesis and spectroscopic 
luminescence study of crystals of double yttrium and alkali 
metal fiuorides activated by thallium. Khajdukov, N.M.; 
Kuleshov, N.V.; Mikhajlov, V.P.; Shkadarevich, A.P. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 386p. (In Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 
Jul 1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKAL! METAL COMPOUNDS /chemical preparation; 
YTTRIUM FLUORIDES/chemical _ preparation; ABSORP- 
TION SPECTRA; EMISSION SPECTRA; LUMINESCENCE; 
MONOCRYSTALS; THALLIUM FLUORIDES 


31772 (INIS-SU-265, pp. 343) DTA (DSC) and X-ray diftrac- 
tion of complex fluoroaluminates on the basis of usovite. 
Khalilev, V.D.; Bogdanov, V.L.; Panfilov, K.V.; Fedorushkova, E.B.; 
Smrchka, V.; Tikhi, L.; Klikorka, |. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In 
Russian). (CONF-9007215-—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/phase 
studies; CADMIUM FLUORIDES/phase studies; YTTRIUM FLUO- 
RIDES/phase studies; ZIRCONIUM FLUORIDES/phase studies; 
ALUMINIUM FLUORIDES; CHEMICAL COMPOSITION; CHEMI- 
CAL PREPARATION; CRYSTALLIZATION; THERMAL ANALYSIS; 
VITRIFICATION 


31773 (INIS-SU—265, pp. 344) Structure of short-range or- 
der of glasses and products of their crystallization in the 
CdF2-AIFz-CdGeO, system. Khalilev, V.D.; Seregin, P.P.; Bog- 
danov, V.L.; Mitrofanov, V.V.; Khuzhakulov, Eh.S. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN 
SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 
1990. 386p. (in Russian). (CONF-9007215—: 9. all-union confer- 
ence on chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 
Jul 1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM FLUORIDES/glass; GLASS/structural 
chemical analysis; ALUMINIUM FLUORIDES; GLASS; CRYSTAL 
STRUCTURE; CRYSTALLIZATION; GERMANATES; IRON 57; 
MOESSBAUER EFFECT 


31774 (INIS-SU-265, pp. 351) Complexes of copper(2) and 
zinc(2) tetrafluoroborates with nitrogen-containing organic 
bases. Chebotarev, A.N.; Shcherbakova, T.M.; Novak, I.V.; Nikitin, 
V.I.; Khorunov, V.F.; Samojlenko, V.G. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
386p. (In Russian). (CONF-9007215-: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 
1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPLEXES/chemical preparation; BENZ- 
IMIDAZOLES; CHEMICAL BONDS; COPPER COMPLEXES; 
FLUORIDES; INFRARED SPECTRA; MOLECULAR STRUCTURE; 
OXINE; PYROLYSIS; TRIAZOLES; ZINC COMPLEXES 


31775 (INIS-SU-265, pp. 355) Oligomer zirconium and 
hatnium peroxofluorocomplexes in solutions. Chernyshov, 
B.N.; Didenko, N.A.; Bakeeva, N.G. AN SSSR, Moscow (USSR). 
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Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In 
Russian). (CONF-9007215—: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fiuorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. HAFNIUM COMPLEXES/molecular structure; ZIRCO- 
NIUM COMPLEXES/molecular structure; AQUEOUS SOLUTIONS; 
CHEMICAL COMPOSITION; CHEMICAL PREPARATION; FLUO- 
RIDES; INORGANIC POLYMERS; NMR SPECTRA; PEROXIDES 


31776 (INIS-SU-265, pp. 357) Preparation of high purity 
zirconium tetrafluoride by its tetrachloride fluorination. Chur- 
banov, M.F.; Zvereva, V.I.; Maslov, Yu.V.; Kuryzhova, V.F. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii; AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii. 1990. 386p. (In Russian). (CONF-9007215-: 9. 
all-union conference on chemistry of inorganic fluorides, Chere- 
povets (USSR), 3-6 Jul 1990). In 9. All-union conference on 
chemistry of inorganic fluorides. Part 2: Summaries of reports. Or- 
der Number DE91003128. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ZIRCONIUM CHLORIDES/purification; ZIRCO- 
NIUM CHLORIDES/quantitative chemical analysis; ZIRCONIUM 
FLUORIDES/chemical preparation; ACCURACY; EMISSION 
SPECTROSCOPY; FLUORINATION; IMPURITIES; SENSITIVITY; 
SEPARATION PROCESSES; SUBLIMATION; PURIFICATION 


31777 (INIS-SU-265, pp. 363) Development of technology 
of boron trifluoride synthesis. Shipkova, N.L.; Belova, L.P.; 
Sem'yaninova, N.M.; Kharitonov, V.P. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 386p. (In 
Russian). (CONF-9007215-: 9. all-union conference on chemistry 
of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 1990). In 9. 
All-union conference on chemistry of inorganic fluorides. Part 2: 
Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. BORON FLUORIDES/chemical preparation; 
ACTIVATION ENERGY; BENCH-SCALE EXPERIMENTS; BORIC 
ACID; CHEMICAL REACTION KINETICS; MEDIUM TEMPERA- 
TURE; SOLUBILITY; SULFURIC ACID 


31778 (INIS-SU-265, pp. 368) Crystal structure of iodine 
pentafiuoride and bromine trifluoride. Ehllern, A.M.; Antipin, 
M.Yu.; Sukhoverkhov, V.F.; Struchkov, Yu.T. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
386p. (in Russian). (CONF-9007215—: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3-6 Jul 
1990). In 9. All-union conference on chemistry of inorganic fluo- 
rides. Part 2: Summaries of reports. Order Number DE91003128. 
Source: OSTI; NTIS (US Sales Only); INIS 

Short note. IODINE FLUORIDES/monoclinic lattices; IN- 
TERATOMIC DISTANCES; LATTICE PARAMETERS; LOW 
TEMPERATURE; MOLECULAR STRUCTURE; MONOCRYSTALS; 
SPACE GROUPS 


31779 (INIS-SU-275, pp. 47) A new method of production 
of vapours high-temperature absorption spectra. Katskov, D.A. 
(Gosudarstvennyj Inst. Prikladnoj Khimii, Leningrad (USSR)); 
Shtepan, A.M.; Greenshtejn, I.L. AN SSSR, Moscow (USSR). 
1990. 480p. (CONF-9007739-—: 11. international conference on ana- 
lytic atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). 
In 11. Conference on analytical atomic spectroscopy with Interna- 
tional participation: Summaries of reports. Order Number 
DE92001303. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. INDIUM CHLORIDES/absorption spectra; IN- 
DIUM CHLORIDES/evaporation; INDIUM NITRATES/absorption 
spectra; INDIUM NITRATES/evaporation; EVAPORATION; VA- 
PORS; VERY HIGH TEMPERATURE 


31780 (INIS-SU-275, pp. 352) Experimental X-ray K, and 
Kg spectra of scandium. Fertikov, V.I. (Moskovskij Gosudarstven- 
ny} Univ., Moscow (USSR)); Komisarova, L.I.; Grigorovich, _.V.; 





40 CHEMISTRY 


4002 Inorganic, Organic, and Physical Chemistry 


Pushkina, G.Ya.; Ershov, Yu.A. AN SSSR, Moscow (USSR). 1990. 
480p. (CONF-900779-: 11. international conference on analytic 
atomic spectroscopy, Moscow (USSR), 29 Jul - 4 aug 1990). In 17. 
Conference on analytical atomic spectroscopy with International 
participation: Summaries of reports. Order Number DE92001303 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 4 refs. SCANDIUM COMPOUNDS/x-ray spectra; 
CHEMICAL SHIFT; EXPERIMENTAL DATA; SPECTRAL SHIFT 


31781 (INPE-4925/89) Vacuum-arc plasma centrifuge ap- 
plied to stable isotope separation. Del Bosco, E. Instituto de 
Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP (Brazil). 
Sep 1989. 208p. (in Portuguese). Order Number DE91641985. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work describes the results of a vacuum-arc plasma cen- 
trifuge experiment. A plasma centrifuge is an apparatus where a 
plasma column is produced due to the interaction of an electric 
current with an externally applied magnetic field, sup(->)J x sup(- 
>)B. Among the applications of a rotating plasma, this work deals 
particularly with its utilization in an isotope enrichment device. The 
main characteristics of the plasma produced in this experiment are 
presented, with special attention to the plasma column rotation and 
the isotope enrichment. The analysis of the results is performed 
using a fluid model for a completely ionized rigid body rotating 
plasma column in steady state equilibrium. The main results are: 
(a) rotation frequency of the plasma column in the range 2 x 10 
sup(4) to 3 x 10 sup(5) rad/s; (b) enrichment of 10 to 30% for the 
magnesium isotopes, and of 290 to 490% for the carbon 13 iso- 
tope; (c) rigid body rotation of the plasma column only for radii 
smaller than the characteristic radius of the plasma column. re; (d) 
linear dependence of the rotation frequency upon the magnetic field 
strength only for (r < re; e) existence of an optimum value of the 
magnetic field for maximum enrichment; and (f) dependence of the 
rotation frequency upon the inverse of the atomic mass. (author). 


31782 (LA-UR-91-1031) Determining desorption pre- 
exponential factors from temperature-programmed desorption 
spectra when the surface is nonuniform. Brown, L.F.; Chem- 
burkar, R.M. Los Alamos National Lab., NM (United States). 15 
Mar 1991. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911133-1: Ameri- 
can Institute of Chemical Engineers (AIChE) annual meeting, Los 
Angeles, CA (United States), 17-22 Nov 1991). Order Number 
DE91009971. Source: OSTI; NTIS; GPO Dep. 

To find desorption pre-exponential factors from temperature- 
programmed desorption (TPD) spectra, we develop procedures 
using both the TPD spectra and their derivatives. First, an approxi- 
mate method is derived using peak temperatures. This method is 
formally identical with one used for determining pre-exponential 
factors and desorption activation energies when desomptions are 
energetically uniform. The method can be used when the pre- 
exponential factor is constant. We next develop an iterative 
process that also uses peak temperatures, and again is usable 
when the pre-exponential factor is constant. This iterative approach 
should give more exact values of pre-exponential factors than the 
approximate approach. Using the first derivatives of TPD spectra 
over the entire range of temperatures leads to a second iterative 
process. This last procedure allows determination of energy- 
dependent pre-exponential factors. 8 refs., 13 figs. 


31783 (LBL-30599) Collisional energy transfer from ex- 
cited nitrogen dioxide. Patten, K.O. Lawrence Berkeley Lab., CA 
(United States). May 1991. 244p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE91016989. Source: OSTI; NTIS; GPO Dep. 

The radiative lifetimes of gaseous nitrogen dioxide excited by 
pulsed, tunable dye laser radiation are determined for excitation 
wavelengths ranging from 400 to 750 nm. When the data are ex- 
pressed in the form of zero-pressure radiative rate constants (ko/ 
s~'), they fit a linear equation with respect to excitation energy. 
This fit predicts a radiative lifetime of 64 ys for 400 nm excitation 
and 102 us at 750 nm. The effects of pressure, observation delay 
time, and wavelength range of the fluorescence detection apparatus 
are determined for both radiative lifetime and quenching constant. 
Dispersed fluorescence spectra from excited nitrogen dioxide are 


analyzed into three-parameter functions that approximate the corre- 
sponding excited state population distributions. Energy transfer 
from nitrogen dioxide excited at 532 nm and colliding with thirteen 
buffer gases is studied by this population deconvolution method. 
The energy removal rate constants increase in the order Ne < Ar 
< Kr < Xe < He < CO < Nz < Op < NO < NO < COz < SFy 
< SOz. The energy transfer rate constant is strongly correlated 
with the number of degrees of freedom of the buffer molecule and 
with low vibrational frequencies of the buffer molecule. Population 
deconvolution from excited nitrogen dioxide fluorescence spectra is 
again employed to find energy removal rate constants for the NO 
2°-NO2 collisions, excited by dye laser at 475.34, 435.04, and 
400.00 nm. The energy transfer rate constant increases with de- 
creasing excitation wavelength. The energy removal rate constant 
between 400 and 532 nm excitation increases as the (3.6 + 0.4) 
power of the excitation photon energy. 76 refs., 67 figs., 16 tabs. 


31784 (LBL-30795) Surface science studies of catalyzed 
methanol synthesis on model copper and Cu-Zn-O surtaces. 
Fu, Sabrina Su-Bin (California Univ., Berkeley, CA (United States). 
Dept. of Chemistry). Lawrence Berkeley Lab., CA (United States). 
Jun 1991. 132p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SFO00098. Order Number 
DE91016425. Source: OSTI; NTIS; GPO Dep. 

Cu-Zn-O surfaces that are catalysts for methanol synthesis from 
CO, COz, and Hz modeled using zinc oxide overlayers on copper 
single crystals. These studies were pertormed in ultra-high vacuum 
(UHV) utilizing Temperature Programmed Desorption, Auger Elec- 
tron Spectroscopy, and Low Energy Electron Diffraction 
techniques. The chemisorption of O2, CO, CO2, and D2 were com- 
pared on a stepped on Cu(311), and a flat Cu(110). At low 
pressures (~10~® Torr), Cu(311) was found to be much more re- 
active than Cu(110) for the dissociative adsorption of CO2 and Do, 
and the formation of CO2 from surface oxygen and CO. Since 
these reactions are important in methanol synthesis, these results 
suggest that: methano! synthesis over copper may be a structure 
sensitive reaction. The interaction of copper, zinc, and oxygen 
were examined by the deposition of submonolayers to multilayers 
of zinc and oxygen in UHV on Cu(110). The interaction of 
methanol with these model Cu-Zn-O surfaces was also studied. 
Oxygen was adsorbed onto these exposed copper part of the sur- 
face to form ZnO,/y ML O/Cu(110) surfaces. The roles of ZnO, 
islands and chemisorbed oxygen on copper were investigated by 
monitoring methanol decomposition, into surface formate and 
methoxy species, on these ZnO,/y ML O/Cu(11) surfaces. 


31785 (NEI-DK-581) Wet oxidation of low molecular car- 
boxy! acids. Bjerre, A.B.; Soerensen, E. Risoe National Lab.., 
Roskilde (Denmark). Oct 1989 9p. Contract EM-1223/86-1. Order 
Number DE91527040. Source: OSTI; NTIS (US Sales Only). 

EFP-86. Also published in Danish. 

Low molecular carboxyl acids are important intermediate prod- 
ucts of wet combustion of organic pollutants. Reaction rates and 
mechanisms of some of these acids are dealt with. It appears that 
the rate of decomposition increases by the number of carbon 
atoms as larger molecules decompose into smaller ones and CO2. 
An exception is formic acid, the lower end member of the fatty acid 
series, which oxidizes at a rate several times higher than that of 
any other compound tried. The proposed reaction mechanism 
indicates that wet oxidation of organic acids is an H*-catalyzed re- 
action, contrary to the reaction of most organic pollutants, which 
accelerates by, or requires, base addition. (Author). 


31786 (PNL-TR-484) Electromigration of carrier-free ra- 
dionuclides: 13, lon mobilities and hydrolysis of 7’ Am(Ill) in 
aqueous electrolytes. Roesch, F. (Zentralinstitut fuer Kern- 
forschung, Rossendorf bei Dresden (Germany)); Reimann, T.; 
Buglanov, G.V.; Milanov, M.; Khalkin, V.A.; Dreyer, R. Pacific 
Northwest Lab., Richland, WA (United States); Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (Germany). [1990]. 24p. 
Translation of ZFK-634, April 1988. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE91017840. Source: OSTI; NTIS; GPO Dep. 

The purpose of the present paper was to study the hydrolysis 
and migration of carrier-free ?*'Am-Ami(Ill) in aqueous inert elec- 
trolytes in the absence of concurrent reactions, such as occur in 
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migration systems when solid phases are added. Therefore. a 
modified electromigration measurement of carrier-free radionuclides 
in electrolytic solutions without addition of stabilizing materials was 
used, which assured the constancy of parameters relating to appa- 
ratus and electrolyte during the electromigration experiment. 55 
refs.. 12 figs., 2 tabs. 


31787 (SAND-—91-1832C) Alternative cleaners and their ef- 
fect on materials compatibility. Lopez. E.P.: Sorensen, N.R. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
3p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract ACO4-76DP00789. (CONF-9110172-2: 17. DOE compati- 
bility and aging and service life conference, Golden. CO (United 
States), 1-3 Oct 1991). Order Number DE91017456. Source: 
OSTI; NTIS; GPO Dep. 

Several aqueous and non-aqueous cleaners were tested to de- 
termine cleaning efficiency and answer materials compatibility 
questions. All cleaners removed the desired soils. The aqueous 
cleaners were more corrosive than the non-aqueous but were not 
so aggressive that their use is prohibited. 2 figs. 


31788 (SKB-TR-90-42) Development of clay characterize- 
tion methods for use in repository design with application to a 
natural Ca bentonite clay containing a redox front. Karniand, O. 
(Clay Technology AB, Lund (Sweden)): Pusch, R. Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Dec 1990. 
46p. Order Number DE92600926. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Natural smectite clays in the form of ‘true’ bentonites formed 
from volcanic ash, or resulting from in-situ weathering of rock, are 
Suitable for a number of sealing options in repositories, both as 
tightening component of sand/clay backfills and as highly efficient 
buffer for embedment of canisters, as well as for fracture sealing. 
The price and quality, in terms of smectite content and type of 
smectite, vary considerably and an optimum choice of clay for use 
in repositories has to be based on quantitative quality data. This 
requires characterization of the clay material tor which a test 
scheme has been worked out. It comprises determination of the 
granulometrical, chemical, and mineralogical compositions, as well 
as of certain physical properties. Recent research shows the im- 
portance of the type of smectite for the longevity of buffers in 
repository environment, beidellite being less favourable and 
Saponite superior to montmorillonite, which is the most common 
smectite species. The test scheme hence includes means of distin- 
guishing between various smectite minerals. The influence of 
accessory minerals on the chemical integrity of both the smectite 
and the canister material requires identification also of such miner- 
als, for which the scheme is useful as well. The report summarizes 
the various test procedures and gives data from application of the 
scheme to samples from a natural Ca bentonite containing a redox 
front. This study suggests that a significant part of the iron in the 
clay fraction is in the form of Fe®* in octahedral positions of the 
montmorillonite of unoxidized natural clay and that it is converted 
to Fe** on oxidation. Part of the iron is probably in the form of the 
Fe**+Fe>* hydroxy compounds that give the unoxidized clay its 
bluish colour, while they can be assumed to be transformed to yel- 
lowish FeOOH forms on oxidation. (author). 


31789 (SKB-TR-90-43) GMM - a general microstructural 
model for qualitative and quantitative studies of smectite 
clays. Pusch, R. (Clay Technology AB, Lund (Sweden)); Karnland, 
O.; Hoekmark, H. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Dec 1990. 95p. Order Number 
DE92600927. Source: OSTI; NTIS (US Sales Only); INIS. 

A few years ago an attempt was made to accommodate a num- 
ber of basic ideas on the fabric and interparticle forces that are 
assumed to be valid in montmorillonite clay in an integrated mi- 
crostructural model and this resulted in an SKB report on ‘Outlines 
of models of water and gas flow through smectite clay buffers’. 
This model gave reasonable agreement between predicted hy- 
draulic conductivity values and actually recorded ones for room 
temperature and porewater that is poor in electrolytes. The present 
report describes an improved model that also accounts for effects 
generated by salt porewater and heating, and that provides a basis 
for both quantitative determination of transport capacities in a more 
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general way. and also for analysis and prediction of rheological be- 
haviour in bulk. It has been understood very early by investigators 
in this scientific field that full understanding of the physical state of 
porewater is asked for in order to make it possible to develop mod- 
els for clay particle interaction. In particular, a deep insight in the 
nature of the interlamellar water and of the hydration mechanisms 
leading to an equilibrium state between the two types of water, and 
of forcefields in matured smectite clay, requires very qualified 
multi-discipline research and attempts have been made by the se- 
nior author to initiate and coordinate such work in the last 30 
years. Despite this effort it has not been possible to get an unani- 
mous understanding of these things but a number of major 
features have become more clear through the work that we have 
been able to carry out in the current SKB research work. Thus, 
NMR studies and precision measurements of the density of 
porewater as well as comprehensive electron microscopy and rhe- 
ological testing in combination with application of stochastical 
mechanics, have led to the hypothetical microstructural model - the 
GMM - presented in this report. (au). 


31790 (SKB-TR-90-44) Preliminary report on longevity of 
montmorillonite clay under repository-related conditions. 
Pusch, R. (Clay Technology AB, Lund (Sweden)); Karnland, O. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Dec 1990. 47p. Order Number DE92600928. Source: 
OSTI: NTIS (US Sales Only); INIS. 

This report summarizes current work on developing complete 
models for predicting the chemical stability of montmorillonitic ben- 
tonite buffer materials in HLW repositories. The major degrading 
mechanism is the conversion of montmorillonite to hydrous mica 
(‘illite’), the basis of the derivation of tentative models being offered 
by ongoing systematic hydrothermal tests, which indicate that such 
conversion takes place by dissolution, yielding very mobile silica, 
and aluminium that tends to stay in the clay voids. The key mecha- 
nism in the transformation to hydrous mica at temperatures below 
about 130 degrees C is concluded to be neoformation of the latter 
mineral, the controlling parameter being the access to potassium. 
For temperatures ranging between 130 and 200 degrees C, excess 
silica is released by beidellitization and this yields /S mixed layer 
minerals on uptake of potassium, and precipitation of cementing 
silica in the form of amorphous silica and cristobalite. The rate of 
transformation of montmorillonite to hydrous mica is still controlled 
by the access to potassium, i.e. by the rate at which potassium en- 
ters the clay. 10 Aa minerals that can be mistaken for hydrous 
mica can be formed by cementing collapsed stacks together. The 
models appear to give montmorillonite transformation rates that are 
in agreement with lab results and geological examples but further 
calibration, primarily by using the results of ongoing hydrothermal 
tests in the Stripa study, are required to make them applicable to 
repository conditions. (au). 


31791 (STEV-FBT-91-18) Reactions of mercury with flue 
gas components. Hall, B. (Chalmers Univ. of Technology and 
Goeteborg Univ., Goeteborg (SE). Dept. of Inorganic Chemistry). 
Statens Energiverk, Stockholm (Sweden). 1990. 46p. Project 
STEV-276-338. (CTH-OOK-90-06). Order Number DE91527208. 
Source: OSTI; NTIS (US Sales Only). 

The reaction between mercury and various flue gas components, 
such as, Oo, HCI,Cl, NOz, NoO, NO, NH3, SO2 and H2S, has 
been studied in a propane fired flue gas generator and/or a contin- 
uous flow reactor in the temperature interval 20 to 900 degrees C. 
It was established that mercury reacts with Clo, HCI and NO». Mer- 
cury also reacts with O2 when an activated carbon surface is 
present, but not with NoO,NH3, SOQ2 and H2S. It is uncertain 
whether mercury reacts with NO or not. (au) (40 refs., 6 figs., 16 
tabs.). 


31792 


(STEV-FBT-91-21) Formation of nitrogen 
during combustion. Grimsberg, M. (Lund Univ. (SE). Dept. of 
Chemical Engineering 2). Statens Energiverk, Stockholm (Swe- 


oxides 


den). [1990]. 116p. Project STEV-276-341. Order 
DE91527209. Source: OSTI; NTIS (US Sales Only). 
This work can be divided into two main parts. In part 1 (chapter 
2 and 3) a kinetic model consisting of 26 chemical species and 87 
chemical reactions for the homogeneous formation and decomposi- 
tion of nitrogen oxides is used to explain nitrous oxide emissions 


Number 





form fluidized bed combustion (FBC). The model is used in part 2 
(chapters 4 and 5) to predict the nitrogen oxides emissions from a 
pulverized coal flame (PF). The kinetic model is a valuable tool to 
a better understanding of the fundamental steps in the formation of 
NO,. Other researchers have already used the model to explain 
the nitrous oxide emissions during FBC. The model has also been 
used for calculation of NO, from a PF. The trends are correct but 
much of work still remains. The PF model uses a new concept for 
the turbulence calculation. The concept, here called segregated 
eddy concept (SEC), has to be further tested. The difference be- 
tween SEC and EDC are that SEC uses batch reactors instead of 
tank reactors. The next test should include the use of SEC during 
the combustion calculation. The concept should also be compared 
with existing models for mixing in chemical reactors e.g. partial 
mixed reactors. The PF calculation uses to much computer time. A 
good initial prediction of the emission fields should dramatically re- 
duce the computer time. The program should also be easier to 
use. It is important that the heterogeneous formation and decom- 
position of nitrogen oxides also are included in the model. The 
interaction between SO, and NO, should also be studied by in- 
cluding reactions for sulphur in the kinetic model. (au) (45 refs., 85 
figs., 24 tabs.). 


31793 (UCID-21658) The LLNL thermochemical data base 
- revised data and file format for the EQ3/6 package. Delany, 
J.M.; Lundeen, S.R. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 59p. Sponsored by USDOE, Washington, DC 
(United Siates). DOE Contract W-7405-ENG-48. Order Number 
DE91017525. Source: OSTI; NTIS; GPO Dep. 

A generic thermochemical data base has been developed at 
Lawrence Livermore National Laboratory and interfaced with the 
EQ3/6 geochemical modeling software package. It is accessible 
through the relational data base management system INGRES Ver- 
sion 5.2. The data base, MDAIN, is also accessed by an INGRES/ 
Fortran application code, DOOUT. This code has been developed 
to incorporate high-temperature calculation and extrapolation pro- 
cedures that were previously part of the MCRT preprocessor code, 
a component of the EQ3/6 software package. DOOUT generates 
that data file dataO, which provides a summary of selected thermo- 
dynamic data for aqueous species, solids, and gases in a fixed 
format, and which is used as input to the geochemical speciation 
and reaction-path codes EQ3NR and EQ6. Another application 
code, DBAPP, allows the user to interactively update data and 
records all changes in an audit file. 24 refs., 4 figs. 


4004 Electrochemistry 
Refer also to citation(s) 30073, 30377, 30385, 31078, 31389, 32535 


31794 (DOE/ER/45273-5) [Monitoring interfacial dynamics 
by pulsed laser techniques}: 3. Progress report and plans tor 
the next fiscal period: Annual report 1991. Richmond, G. Ore- 
gon Univ., Eugene, OR (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO06- 
86ER45273. Order Number DE91016950. Source: OSTI; NTIS; 
GPO Dep. 

The current work in the area of time resolved interfacial kinetics 
has centered on both semiconductor and metal electrode surfaces. 
The semiconductor studies have involved measurement of lumines- 
cence from the GsAs/liquid interface. The metal electrode studies 
have monitored thin film growth by second harmonic generation 
(SHG) during electrodeposition. The progress we have made over 
the past year is described in this report. 


31795 (Y/TR-91/15) Process for the concentration of 
sulturic acid. Hartmann, M. (Hoechst AG, Frankfurt am Main (Ger- 
many)); Kau, H. Oak Ridge Y-12 Plant, TN (United States). [1991]. 
17p. Translation of German Patent Application DE 35 29 649 Al, 
filed August 19, 1985, published February 19, 1987. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE91017789. Source: OSTI; NTIS; 
GPO Dep. 

The present invention concerns a process for increasing the sul- 
furic acid concentration of solutions that contain alkali sulfate and 
sulfuric acid. Such solutions are produced, for example, in the 


40 CHEMISTRY 
4005 Photochemistry 


manufacture of film or filaments of regenerated cellulose using the 
xanthate process. In the process according to the invention a com- 
bination of electrolysis and electrodialysis is used. 5 refs., 2 tabs. 


4005 Photochemistry 


Refer also to citation(s) 30364, 30365, 30366, 30376, 30378, 
30380, 30381, 30384, 30386, 30387, 30391, 30392, 30394, 30396, 
30397, 30399, 30400, 31467, 31706, 31707, 31709, 31711, 31794, 
31831, 31833, 33233 


31796 (ANL/CP—73656) The role of spin chemistry in the 
primary events of photosynthesis. Kothe, G. (Stuttgart Univ. 
(Germany) Institut fuer Physikalische Chemie); Weber, S.; Snyder, 
S.S.; Tang, Jau; Thurnauer, M.C.; Morris, A.L.; Rustandi, R.R.; 
Wang, Zhiyu; Norris, J.R. Argonne National Lab., IL (United 
States). [1991]. 15p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract W-31109-ENG-38. (CONF- 
9107163—1: OuJl international conference on spin chemistry, 
Tomakomai (Japan), 15-18 Jul 1991). Order Number DE91017301. 
Source: OSTI; NTIS; GPO Dep. 

We have developed theoretical treatments and have performed 
various transient experiments such as RYDMR (reaction yield 
detected magnetic resonance) and FT-CIDEP (Fourier transform- 
chemically induced dynamic electron spin polarization) to 
understand the role that spin chemistry may play in photosynthesis. 
In this paper, we extend our vector model to include the Redfield 
density matrix formalism in order to accommodate explicitly the 
processes of sequential electron transfer, relaxation and coher- 
ence. The formal calculations will be illustrated using radical pairs 
occurring in photosynthetic reaction centers, including oscillations 
attributable to coherent spin dynamics. Quantum beats have been 
observed as predicted for radical pairs in fully deuterated algae us- 
ing ultrahigh time resolution CW EPR. Time domain simulations 
can provide information on T,;, Tz, and the lifetime of the radical 
pair. 5 refs., 7 figs. 


31797 (BNL-52265, pp. 33-36) Time resolved FT-EPR study 
of excited state electron transfer reactions. van Willigen, H. 
(Univ. of Massachusetts, Boston (USA)). Brookhaven National 
Lab., Upton, NY (United States). [1989]. (CONF-8906383—Summ.: 
14. DOE solar photochemistry research conference, Lake Har- 
mony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

The objective of this research program is to contribute to the 
understanding of the factors that affect photoinduced charge sepa- 
ration reactions. Fourier Transform Electron Paramagnetic 
Resonance (FT-EPR) measurements can be a valuable spectro- 
scopic tool in this field of research. With FT-EPR the identity of 
transient free radicals can be established unambiguously and their 
rate of formation and decay measured with nanosecond time reso- 
lution. The spectra also give a direct insight into the spin selectivity 
of the various steps involved in photoinduced charge separation. 
Spin polarization effects give information on the factors that affect 
the characteristics of radical pairs and the rate of cage escape of 
redox products. An analysis of the time evolution of the spectra 
yields data on spin lattice and spin-spin relaxation rates in transient 
paramagnetic species. This serves as a probe of molecular motion 
and intermolecular interactions. The FT-EPR instrument recently 
constructed at UMB is used in studies of the photooxidation of por- 
phyrins by quinones in homogeneous and heterogeneous (micellar) 
solutions. The investigation is concerned with the effect of solvent 
changes on the electron transfer process. Of interest as well is the 
effect of the introduction of charged substituents on the porphyrins 
on the characteristics of radical pair intermediates. The spectro- 
scopically well characterized porphyrin/quinone systems have been 
chosen for the application of the novel FT-EPR technique so that 
suitable methods for data analysis can be developed. Unusual dis- 
persive signal components observed under certain conditions 
appear to stem from radical pairs present at the time that the mi- 
crowave pulse, generating the EPR spectrum, is delivered. The 
dispersion signal may provide a direct means to get data on the 
dynamics of radical pair formation and decay. 
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31798 (BNL-52265, pp. 37-41) Reversible charge transfer 
in meso-linked porphyrin-anthraquinone molecules. Connolly, 
J.S. (Solar Energy Research Institute, Golden, CO (USA)); Fonda, 
H.N.; Kamioka, Keiko; Cormier, R.A. Brookhaven National Lab., 
Upton, NY (United States). [1989]. (CONF-8906383-—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

This research program addresses some fundamental aspects of 
light-induced electron transfer in model systems leading to the 
design and assembly of a synthetic photoreaction center. The ex- 
perimental focus is mainly on the properties of porphyrin-containing 
molecular assemblies. Current investigations are concerned with 
tightly linked porphyrin-quinone molecules in which strong elec- 
tronic coupling between the donor and acceptor moieties is highly 
sensitive to small changes in the dielectric properties of the host 
matrix. This permits probing of the local dielectric environments in 
liquid and solid media, including natural and synthetic polymers. 
The synthesis and characterization of a porphyrin-anthraquinone 
molecule in which the quinone is attached at a meso-position of tri- 
tolylporphyrin have been reported previously. The absorption 
spectra of both the free-base (H2PAQ) and zinc (ZnPAQ) forms 
show pronounced perturbations in the bands of the porphyrin and 
quinone groups that are independent of solvent polarity. The emis- 
sion spectra of ZnPAQ show evidence of charge-transfer (CT) 
bands, not observed in absorption, which depend on both the po- 
larity and the viscosity of the solvent. Picosecond (PS) absorption 
data for H2PAQ initially suggested that the quenching mechanism 
involves net electron transfer. However, ps emission data show 
that the major components (>99%) of the fluorescence decays for 
H2PAQ in these solvents have the same lifetimes as the absorption 
decays. Thus the transient absorption appears to represent, not a 
radical pair, but the growth and decay of S, state of the porphyrin. 
The two sets of kinetic data can be understood in terms of re- 
versible interactions between locally excited states of the donor 
and a transient species, which has been assigned as a charge- 
transfer (CT) state perhaps formed from a vibrationally unrelaxed 
excited singlet state of the porphyrin. 


31799 


(BNL-52265, pp. 43-46) Metalloporphyrins as energy 
transfer catalysts. Spiro, T.G. (Princeton Univ., NY (USA)); Reed, 
R.A.; Melamed, D. Brookhaven National Lab., Upton, NY (United 


States). [1989]. (CONF-8906383—Summ.: 14. DOE solar photo- 
chemistry research conference, Lake Harmony, PA (United States), 
3-7 Jun 1989). In Proceedings of the Fourteenth DOE solar photo- 
chemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

In this research transient resonance Raman spectroscopy is be- 
ing applied to the elucidation of metalloporphyrin excited state 
structures. These Raman spectral signatures of various porphyrin 
excited states are also expected to be valuable probes of electron 
transfer pathways in porphyrin-based systems designed to facilitate 
charge separation. In order to investigate possibilities for increasing 
the lifetime of metalloporphyrin charge transfer states sufficiently to 
permit useful chemistry to be carried out at the transiently oxidized 
or reduced metal ion, metalloporphyrins are being prepared with 
donor or acceptor substituent designed to produced a charge 
transfer cascade directed at the metal ion. Pulse probe RR investi- 
gations of metalloporphyrin excited states, beginning with the triplet 
state of ZnTPP have been initiated. The study has included iso- 
topic substitution and polarization measurements. Both singlet and 
triplet states of MgTPP are currently under study with nanosecond 
techniques, and picosecond pulse probe investigations of nickel 
and cobalt porphyrins are under way. A number of porphyrins have 
been synthesized with acceptor (analine, and phenylenediamine) or 
donor (quinone or nitrophenyl) groups attached to an etioporphyrin 
or tetraphenylporphyrin framework. Fluorescence quantum efficien- 
cies have been measured for the free bases, to screen for 
candidates showing strong quenching. These will be converted to 
appropriate metal derivatives for excited state characterization via 
transient spectroscopy. 
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31800 (BNL-52265, pp. 55-60) Redox reactions of iridium 
oxides and catalytic oxidation of water. Neta, P. (National Insti- 
tute of Standards and Technology, Gaithersburg, MD (USA)); 
Nahor, G.S.; Harriman, A. Brookhaven National Lab., Upton, NY 
(United States). [1989]. (CONF-8906383—Summ.: 14. DOE solar 
photochemistry research conference, Lake Harmony, PA (United 
States), 3-7 Jun 1989). In Proceedings of the Fourteenth DOE so- 
lar photochemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

Photooxidation of water O. in the presence of IrO,.nH2O was 
achieved using ZnTSPP (zinc tetrakis(4-sulfonatophenyl)porphyrin) 
as sensitizer. The limitation of this system is the low oxidation po- 
tential of ZnTSPP (0.90 V vs NHE) which permits oxidation of 
water only in alkaline solutions. To achieve water oxidation in neu- 
tral or acidic pH, it is necessary to use a metalloporphyrin with a 
higher oxidation potential. Modified ZnTSPP, with F orCl sub- 
stituents on the pheny rings, had slightly higher redox potential but 
showed only limited improvement in the pH profile. Complexes with 
higher oxidation potentials, PdTSPP and InTSPP were found to 
yield O, evolution in neutral and acidic solutions. The mechanism 
for the sequential oxidation of IrOx.nH2O has been studied by fol- 
lowing the changes in optical absorption. The differential spectra 
monitored at various pH values after the pulse indicate the occur- 
rence of three processes in the sub-second time scales. The three 
processes are explained in some detail. Similar experiments were 
conducted to follow the spectral changes upon oxidation of 
IrOy.nH2O by the radical cation derived from ZnTSPP, which has 
been showed to lead to water oxidation. The data from this experi- 
ment confirm that IrOx is oxidized by OH to the same intermediate 
as during water oxidation. Oxidation of IrO, by +-irradiation gave 
products whose spectra were similar to those observed by pulse 
radiolysis at the end of the slow process. As the extent of radiolytic 
oxidation increased, the products formed exhibited increased stabil- 
ity and their reactivity toward ZnTSPP.*+ decreased. The results 
indicate that the stable form of IrO,.nH2O, used as water oxidation 
meditor, first undergoes oxidation and uptake of OH to form the 
active catalyst. It appears that the oxidation state of Ir in this 
species is, at least in part, Ir’. 


31801 (BNL-52265, pp. 85-90) Photoinduced charge sepe- 
ration by polymer-bound chromophores. Webber, S.E. (Univ. of 
Texas, Austin (USA)). Brookhaven National Lab., Upton, NY 
(United States). [1989]. (CONF-8906383—Summ.: 14. DOE solar 
photochemistry research conference, Lake Harmony, PA (United 
States), 3-7 Jun 1989). In Proceedings of the Fourteenth DOE so- 
lar photochemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

The work reported here has emphasized water soluble polymers 
to which a hydrophobic aromatic chromophore has been bound us- 
ing several different viologens as electron acceptor quenchers of 
the chromophore excited state. For the present studies poly- 
methacrylic acid with ca. 1 mol % of chromophore has been 
examined as a function of pH. It was found that charge separation 
depended strongly on the multiplicity of the excited state. For sin- 
glets it is necessary for the polyacid to be collapsed into a relatively 
compact coil for charge separation to occur (i.e. low pH), while for 
triplet states efficient charge separation occurs at all pHs. To un- 
derstand the mechanism of these photoprocesses the excited state 
quenching must be characterized. In particular one wishes to know 
the fraction of quenching events that yield separated ion pairs (des), 
as detected by transient absorption spectroscopy. It was helpful to 
distinguish between contact (static) quenching and dynamic (diffu- 
sive) quenching, because for singlet states little or no charge 
separation occurs if contact quenching dominates. In the case of 
the triplet state a very small concentration of quenchers is required 
because of the long triplet state lifetime. In order to be sure that 
the singlet state is not contributing to ion pair formation it must be 
verified that no singlet state quenching is occurring. The transient 
absorption spectrum of the unquenched sample must be obtained 
as a function of laser energy in order to insure that photoionization 
of the chromophore is not occurring. Photoionization of an aromatic 
in an aqueous environment is often quite facile, especially when 
bound to a polyanion. Polyelectrolyte-based systems provide a 
medium for efficient charge separation and represent an interesting 
example of polymer-mediated reactions. In order to be incorporated 





as part of a cyclic photo-transducer a strategy is required to pro- 
duce useful chemical work from the cation and anion radical. 


31802 (BNL-52265, pp. 91-96) Photoinduced electron 
transter in ordered polymers: Charge transport forpoly(amino 
acids) containing electroactive side chains. Jones, G. || (Boston 
Univ., MA (USA)); Weiss-Farahat, C. Brookhaven National Lab.., 
Upton, NY (United States). [1989]. (CONF-8906383-—Summ.: 14. 
DOE solar photochemistry research conference, Lake Harmony, 
PA (United States), 3-7 Jun 1989). In Proceedings of the Four- 
teenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OSTI; NTIS. 

A part of this current work is directed to identifying the role of 
tryptophan (Trp) residues in facilitating long range electron transfer. 
An objective of the research is the demonstration of electron trans- 
fer between a dye, conjugated with a polypeptide, and pendant 
groups native to the biopolymer. A variety of peptide conjugates 
have been prepared having chromophores unambiguously located 
at the N-terminus of the amino acid sequence. These light- 
harvesting groups which are appropriate for Nd/YAG laser excitation 
include the xanthene dye, eosin Y, the pyrenesulfonyl group, and a 
linked 2,5,-dichloro-p-benzoquinone. The peptides conjugated in 
this way include relatively simple structure consisting of amino acid 
linkages of 1, 2, and 3 tryptophan residues, model compounds in 
which Trp units are replaced with the non-electroactive spacer 
residue, alanine, and the synthetic homopolymer, poly(tryptophan), 
with 20-22 residues. Experiments to date include observation of 
chromophore fluorescence or triplet quenching by co-bound Trp 
moieties. Photobleaching characteristics for conjugates with both 
electroactive and non-electroactive side chains, circular dichroism 
and cyclic voltammetry for the modified peptides, and electron 
transfer phototransients have also been investigated. One protocol 
involves the quenching of the excited chromophore by an external 
electron acceptor and measurement of the kinetics of hole migra- 
tion from the N-terminal lable to neighboring Trp groups. 


31803 (BNL-52265, pp. 99-102) Transient mode symmetry 
ettects on intermolecular electron transter processes. Stevens, 
B. (Univ. of South Florida, Tampa (USA)); Glauser, W.A.; Raber, 
D.J. Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

Intermolecular electron transfer from an electronically-excited 
donor D* to acceptor A is usually described in exclusive electronic 
terms, and its reaction coordinate defined with reference to Born- 
Oppenheimer (nuclear potential energy) surfaces. In this context 
the overall process is classified as adiabatic if zeroth-order locally- 
excited | D*A> and charge-transfer |D*A-> configurations 
transform identically under operations appropriate to the point 
group of the intermediate complex, or as diabatic if it involves a 
non-radiative transition (D*A) —> (D*A~) between surfaces of dif- 
ferent symmetry (or spin angular momentum). Since however the 
overall energy E, of a system undergoing reaction must be con- 
served, this is subject to a continuous redistribution between 
nuclear kinetic (T,) and Born-Oppenheimer (Ego = Vn + Te + Ve) 
components as the reaction proceeds. Moreover as the overall 
translational and rotational components of T, contain no potential 
energy term, the interconversion of nuclear kinetic and potential 
energy must originate in nuclear displacements which transform as 
transient (van der Waals) normal vibrational modes of the complex. 
Insofar as the Hamiltonian is totally symmetric, the symmetry of the 
reaction system must be conserved along the reaction coordinate. 
This will be illustrated with ieference to intermediate complexes be- 
longing to C,, Ca, and C3, point groups to form a basis for the 
general conclusions: (a) efficient photochemical charge separation, 
subject to the condition AGg ~ 0, should be electronically diabatic 
and vibronically adiabatic, (b) inefficient geminate charge recombi- 
nation should be vibronically diabatic or (with T.(|DA >) = T>}). 


31804 (BNL-52265, pp. 103-105) Energy relations for elec- 
tron transter. Miller, J.R. (Argonne National Laboratory, IL (USA)). 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
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conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
271p. Order Number DE91006617. Source: OSTI; 


conference. 
NTIS. 

This program seeks to answer basic questions about how elec- 
trons are transferred between molecular groups: how are rates 
controlled by distance, energy, angles, and molecular structure? 
The goal is a fundamental understanding of these questions which 
could give the author the ability to design molecular devices to 
capture and store energy. The experiments use pulse radiolysis, 
which is especially suited for quantitative measurements, because 
the energetics of the charge shift reactions studied by this tech- 
nique are practically independent of temperature, solvent polarity 
and distance, whereas recent results demonstrate great progress 
in one aspect but confusion in another. Current measurements of 
temperature-dependence of intramolecular electron-transfer (ET) 
rates are providing striking confirmation that they have insight into 
control of ET rates by molecular motions has been achieved. 


31805 (BNL-52265, pp. 113-118) Energy conversion pro- 
cesses based on molecular excited states. Meyer, T.J. (Univ. of 
North Carolina, Chapel Hill (USA)). Brookhaven National Lab., Up- 
ton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE 
solar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

The utilization of metal-to-ligand charge transfer (MLCT) excited 
States in energy conversion processes based on photochemical 
electron transfer remains the goal of the authors’ research. In the 
DOE funded portion of this work, they have investigated the prepa- 
ration and characterization of new examples of this type of excited 
state, of photo-effects in thin polymeric films on conducting sub- 
strates, and on the assembly of complex light absorber/quencher 
assemblies in soluble polymers. The emphasis in the current two 
year period has shifted from photo-effects in films to learning how 
to control inframolecular electron and energy transfer events in sol- 
uble polymers. The work with films and now with polymers has 
been carried out in parallel with studies on the photochemical and 
photophysical properties of MLCT excited states. 


31806  (BNL-52265, pp. 123-129) Oligomer and mixed-metal 
compounds: Potential multielectron transfer agents. Rillema, 
D.P. (Univ. of North Carolina, Charlotte (USA)); Van Wallendael, 
S.; Shaver, R.J.; Blanton, C.B. Brookhaven National Lab., Upton, 
NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE so- 
lar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

The multiple electron processes that are involved in the chemical 
reactions associated with harnessing solar energy have motivated 
studies to circumvent this problem by designing new catalysts ca- 
pable of multielectron transfer. The new systems are based on 
nonmetallic precursors with desirable photophysical and chemical 
properties. The nonmetallic complexes are coupled by way of 
bridging ligands to yield multimetallic systems having multielectron 
transfer capabilities. The excited state properties of ruthenium(|!), 
rhenium(!), and platinum(Il) are controlled by the coordination envi- 
ronment which can be altered synthetically. For some ruthenium(II) 
heterocycles, temperature dependent lifetime studies indicated the 
presence of a fourth excited state lying 400 to 800 cm-' above 
the metal-to-ligand charge transfer (MLCT) state. Compounds pre- 
pared and studied were tetracarbonyl complexes [Re(CO),4(L-L)]., 
where L-L is 2,2’-bipyridine, 4,4’-dimethyl-2,2’-bipyridine, 1,10- 
phenanthroline, and 2,2'-bipyrimidine and platinum complexes of 
these ligands. Complexes containing two, three, and four metal 
centers bridged by neutral and negatively charged ligands with re- 
mote binding sites were found to display the rich electrochemistry 
desired for catalysts capable of multielectron transfer events. 


31807 (BNL-52265, pp. 131-135) Photoinduced energy and 
electron transfer in multinuclear transition metal complexes. 
Endicott, J.F. (Wayne State Univ., Detroit, Mil (USA)). Brookhaven 
National Lab., Upton, NY (United States). [1989]. (CONF-8906383— 
Summ.: 14. DOE solar photochemistry research conference, Lake 
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Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 27 1p. 
Order Number DE91006617. Source: OSTI; NTIS. 

Photoinduced electron and energy transfer processes have been 
a fundamental and practical concern for some time. Much research 
has been directed towards elucidation of factors governing the pri- 
mary. donor-acceptor electron energy transfer step in dinuclear and 
trinuclear coordination complexes. Initial focus has been on 
systems in which the excited state electronic structure and/or pho- 
tophysical behavior is well characterized for the mononuclear 
component complexes. In connection with this, a large number of 
mononuclear complexes have been synthesized and photophysi- 
cally characterized with a view to the characterization of their 
relaxation mechanisms. Some systematic studies of the radiative 
and non-radiative relaxation pathways available to the lowest en- 
ergy excited states(s) of Cr(Ill) complexes have been made and the 
results are reported herein. Excited state relaxation pathways have 
been examined for some bi-and tri-nuclear transition metal com- 
plexes containing the Ru(bpy)** chromophore linked, or metallated 
through cyanide to amine chromium(III), rhodium(lll), ruthenium(III) 
or cobait(Ill) complexes and the results of the studies are reported. 


31808 (BNL-52265, pp. 141-146) Characterizations of 
metal-carbon and metal-silicon bonded complexes of d®° and 
d® transition metal ions. Watts, R.J. (Univ. of California, Santa 
Barbara (USA)); Dedeian, K.; Torres, H.; Djurovich, P.; Garces, F.; 
Carlson, G.; Safir, A. Brookhaven National Lab., Upton, NY (United 
States). [1989]. (CONF-8906383-—Summ.: 14. DOE solar photo- 
chemistry research conference, Lake Harmony, PA (United States), 
3-7 Jun 1989). In Proceedings of the Fourteenth DOE solar photo- 
chemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

It is the goal of this research to find new metal complexes which 
might be useful in photocatalysis and to provide characterizations 
of their photoproperties which demonstrate their advantages or dis- 
advantages. The program has focused primarily on studies of 
metal-carbon bonded complexes formed in ortho-metalation reac- 
tions. A large number of transition metal ions undergo this type of 
reactivity to form stable species with strong metal-carbon o-bonds 
in their coordination spheres. Studies of complexes containing 
metal-silicon o-bonds have been undertaken. This type of bonding 
should provide at least as strong o-donor character as metal- 
carbon o-bonding, and will undoubtedly introduce chemical 
reactivity patterns distinct from those encountered in the metal- 
carbon bonded species. Two projects of particular significance in 
this program at the present time are: (1) preparation and charac- 
terization of trisortho-metalated complexes of Ir(3); and (2) 
preparation and characterization of complexes formed by metalla- 
tion of 8-(silyl-substituted) quinoline ligands. The approach which 
has been taken to begin studies of metal-silicon bonded complexes 
has been in attempts to synthesize metallated derivatives with 
silylquinoline ligands. These ligands have been prepared by reac- 
tion of the appropriate silane with 8-bromoquinoline. Attempts are 
presently underway to isolate and to identify products formed in the 
reaction of these ligands with several transition metal ion starting 
materials, including Ir(3), Rh(3) and Re(1). 


31809 (BNL-52265, pp. 201) Picosecond measurements of 
geminate charge pair recombination in liquid hexane. Braun, 
C.L. (Dartmouth College, Hanover, NH (USA)); Smirnov, S.; Scott, 
T.W. Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

The escape and recombination of charge pairs produced by pho- 
toionization of organic molecules is studied in solids and liquids. 
Two experimental approaches are used to resolve the picosecond 
time scale recombination of the geminate charge pairs formed by 
laser photoionization of solute molecules in liquid hexane. A pump- 
probe conductivity technique gives useful results but appears to 
introduce modest measurement bias when compared with decay 
kinetics recorded by the less-sensitive transient absorption method. 


354 ERA Vol. 16, No. 11 


The observed decay kinetics are studied as a function of tempera- 
ture and photon energy and are found to be consistent with a 
detailed theory of Coulomb-field-dominated, diffusive recombination 
of geminate electron-cation pairs. The kinetic measurements give 
direct information about the initial distribution of electron-cation 
radii in the thermalized charge pairs. In the transient absorption 
approach, solutes in liquid hexane are ionized by two-photon exci- 
tation usually at 266 nm. Inevitably, a large number of neutral 
excited states are produced along with the geminate charge pairs, 
and correction for absorption by the neutral is required. Benzene 
and its methyl-substituted derivatives have proved to be the most 
useful solutes, and recently it has been found that for tetramethyl- 
benzene (durene), the initial absorption by geminate electrons at 
1066 nm exceeds that of the neutrals by 10:1. The background 
neutral contribution was estimated by rapid scavenging of the gem- 
inate electrons using perfluorohexane. The observed geminate pair 
decay is fit by the time-dependent diffusion theory of Hong and 
Noolandi. At 208 K for photoionized durene, it was found that the 
mean radius of the just-thermalized pairs in hexane is 5.9 nm 
when the assumption that the radius distribution function is a 
spherical exponential. The data quality is beginning to be adequate 
to discriminate against other often-used forms of the radius distri- 
bution function. 


31810 (BNL-52265, pp. 205) Excitation transport in aggre- 
gates of chromophore tagged polymers. Fayer, M.D. (Stanford 
Univ., CA (USA)). Brookhaven National Lab., Upton, NY (United 
States). [1989]. (CONF-8906383-—Summ.: 14. DOE solar photo- 
chemistry research conference, Lake Harmony, PA (United States), 
3-7 Jun 1989). In Proceedings of the Fourteenth DOE solar photo- 
chemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

Recently the influence of microphase separation on electronic 
excitation transport using time resolved fluorescence depolarization 
has been under study. Polymer blends of poly(methy! methacry- 
late) (PMMA) in poly(vinyl acetate) (PVAc) were investigated for 
various concentrations of PMMA. The PMMA was tagged with 
naphthalene chromophores by synthesizing the copolymer 
poly(2-vinyinaphthalene-co-methyl methacrylate). At very low 
concentrations, below 0.05 wt%, the excitation transport is concen- 
tration independent and characteristic of the intrachain transport 
dynamics. When the concentration is increased above 0.05 wt% 
there is a dramatic increase in the rate of excitation transport as 
monitored by the time dependence of fluorescence depolarization. 
The theoretical method, which has been quantitatively successful in 
describing intrachain transport, is being extended to the combined 
problem of interchain and intrachain transport. The results of these 
studies, experimental and theoretical, will lead to greater under- 
standing of rapid excitation transport in complex clustered 
chromophore systems. By controlling the concentration of tagged 
chains and the differences in the thermodynamic interactions of the 
host and the chromophore containing guest, it should be possible 
to tailor the rate and extent of excitation transport while avoiding 
problems such as excitation quenching by chromophore aggre- 
gates in concentrated randomly distributed chromophore solutions. 


31811 (BNL-52265, pp. 207) Magnetic field effects in Cr(IIl) 
complexes. Ferraudi, G. (Univ. of Notre Dame, IN (USA)). 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383-—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

Magnetic field effects on the photophysics of Cr(3) complexes 
with polypyridine, amine and macrocyclic ligands have been inves- 
tigated. Intense magnetic fields, 1<H<9 Tesla, are found to induce 
changes in the emission spectra and nonradiative relaxation rates 
of the (*T,,°E), long-lived excited states. Such fields produce en- 
hanced intensities at wavelength off the band maximum and at the 
onset of the emission spectrum of Cr([14JaneNg)(CN)2*. This in- 
crease in phosphoresence intensity exhibits a linear dependence 
on the magnetic field. In addition to spectral changes, larger rates 
for nonradiative relaxation in a 3 Tesla magnetic field have been 
measured. For example, the rate constant for the relaxation of the 





(*T,,2E)Cr(Cn)¢3- exhibits a quadratic dependence on the field in- 
tensity. The difference between the rate constants measured under 
0 and 3 Tesla increases with temperature, a behavior consistent 
with relatively large coupling of the 2T; state to the field. However, 
such magnetic field effects are small when compared with those 
measured in the photoaquation and the radiationless relaxation of 
(°T;)Co(CN)¢2-. These results suggest that the mechanism of 
spectral behavior, which reflect changes in nonradiative relaxation, 
must be related to field-induced perturbation of the competitive 
population and depopulation of the low-lying states. 


31812 (BNL-52265, pp. 208) Pico- and nanosecond studies 
of the photoreduction of benzophenone by tertiary amines. 
Devadoss, C. (Univ. of Notre Dame, IN (USA)); Fessenden, R.W. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

Time-resolved microwave absorption experiments have shown 
that a polar intermediate of 50 ns lifetime is formed in the quench- 
ing of triplet benzophenone by DABCO. No such intermediate is 
formed in saturated hydrocarbons or with similar aliphatic amines 
such as triethyl amine or N,N-dimethy! piperazine. The present 
work was undertaken to study the behavior of this intermediate in a 
wide variety of solvents and to determine its mode of decay. The 
spectrum of the intermediate is like that of benzophenone anion so 
the intermediate is a triplet ion pair (BP- DABCO*). Experiments 
in wide range of solvents show the ion pair to decay by first-order 
kinetics in all cases including such polar solvents as acetonitrile. 
Thus, the ion pair must not significantly dissociate into free ions. 
Clear evidence for an ion pair of 80 ps lifetime was found in cyclo- 
hexane. The observations show that a contact ion pair is first 
formed by electron transfer in all solvents and that, in solvents of 
€> 10, conversion to a solvent-separated pair occurs. A number of 
experiments on quenching of the ion pair by paramagnetic agents 
and the effects of H-bonding additives have been used to help de- 
fine the decay pathway. Decay of the ion pair to starting material 
or neutral radicals is controlled by a subtle interplay among inter- 
system crossing, proton and back electron transfer. Picosecond 
measurements with diethylamine aiso show clear evidence for 
electron transfer but the ion pair so formed is much shorter-lived 
than with DABCO. Experiments in methanol and methanol-OD 
show that transfer of a proton from the alcohol occurs. Picosecond 
experiments with triethyl amine show formation of some very short- 
lived ion pairs on the 100 ps time scale even though fast proton 
transfer leads to ketyl radical at longer times. 


31813 (BNL—52265, pp. 209) Transient near infrared spec- 
troscopy of visible light sensitized oxidation of |~ at colloidal 
TiO,. Fitzmaurice, D. (Lawrence Berkeley Lab., CA (USA)); Frei, 
H. Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

Halide to halogen oxidation by visible light photosensitization of 
stable oxide semiconductor materials has attracted considerable at- 
tention because of its potential use for chemical storage of solar 
photon energy, and for light to electrical energy conversion in pho- 
todriven regenerative electrochemical cells. Particularly promising 
is photooxidation of halide by dye sensitization of TiO. (band gap 
3.2 eV). Since 75% of the solar irradiance ai ground level lies in 
the red and near infrared spectral range, an important goal is to 
extend the wavelength response of sensitizer coated TiO, further 
into this spectral range critical for energy conversion. Photosensiti- 
zation by long wavelength visible and near infrared photons allows 
for only modest driving forces for halide oxidation. Using a sensi- 
tive near infrared transient absorption spectrometer based on a cw 
probe laser, attempts were made to monitor in real time the build- 
up and decay of I~, the expected product following one electron 
oxidation of |- at dye sensitized colloidal TiO2 particles. The ob- 
servations are consistent with the transient species being |2~ and 
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with it decaying by disproportionation to give Iz~ |~. The extinction 
coefficient calculated for the transient species from the steady state 
yield of |,_ is also consistent with assignment to |,_ . The far lower 
efficiency of I— ion photooxidation at PF/TiO2 colloidal particle 
compared to a corresponding efficiency at PF/TiO2 polycrystalline 
electrode is explained by recapture of photoinjected conduction 
band electrons by adsorbed | atoms. The data imply that iodide 
photooxidation efficiencies in sensitized colloids depend critically 
on the specific environment in which the primary oxidation product 
(| atom) is formed. 


31814 (BNL-52265, pp. 211) Red light induced oxidation of 
unsaturated hydrocarbons in a matrix. Frei, H. (Lawrence 
Berkeley Lab., CA (USA)). Brookhaven National Lab., Upton, NY 
(United States). [1989]. (CONF-8906383—Summ.: 14. DOE solar 
photochemistry research conference, Lake Harmony, PA (United 
States), 3-7 Jun 1989). In Proceedings of the Fourteenth DOE so- 
lar photochemistry research conference. 271p. Order Number 
DE91006617. Source: OST]; NTIS. 

The work on product specific photooxidation by NO2 of small un- 
saturated hydrocarbons to cycloalkenes, allene, and small alkynes 
has been expanded. The purpose of these studies is to explore 
controlled photocatalysis of hydrocarbon oxidation by long wave- 
length photons that uses NO as catalyst and O, as terminal 
oxidant. When irradiating allene-NOz pairs isolated in solid Ar with 
long wavelength visible light, allene oxide and cyclopropanone 
were obtained as sole oxidation products. These correspond to the 
two possible ways by which transient oxirane biradical can stabilize 
itself without atom rearrangement. Formation of the biradical (psec 
lifetime) was inferred from observation of the nitrite radical CH2 = 
C(ONO)-CHz2 by FT-IR spectroscopy. The nitrite radical is chemi- 
cally trapped by reaction with NO cage neighbor. Photolysis of 
substituted acetylene-NO. pairs led to trapping of different species, 
namely iminoxy radicals. It is inferred from the iminoxy structure of 
the trapped radical that vibronically induced O atom transfer from 
NOs to a CC triple bond leads to a ketocarbene and not, as 
expected, to an oxirene biradical. These results establish unequivo- 
cally that the initial reaction steps of alkene, allene, and alkyne + 
NOz photochemistry in a matrix is O atom transfer that results in 
formation of transient oxirane or ketocarbene biradicals. These 
reactions further support the conclusion of previous work with ethy- 
lene and 2-butenes that red light induced hydrocarbon oxidations 
with NO. are extremely mild. Cyciohexyl nitrite radical was 
trapped concurrently with cyclohexene oxide when irradiating 
cyclohexane-NO> pairs in solid Ar at 600 nm. Wavelength selective 
photolysis and vibrational analysis revealed that the nitrite radical 
was trapped in two stereoisomeric forms, namely one with the 
hexyl ring in the chair, the other in the twist-boat conformation. 


31815 (BNL-52265, pp. 213) Structural consequences of 
redox reactions. Furenlid, L.R. (Brookhaven National Laboratory, 
Upton, NY (USA)); Renner, M.W.; Fujita, E.; Szaida, D.J.; Fajer, J. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

The structural consequences of electron transfer on macrocycles 
that carry out photochemistry or photocatalysis are important in or- 
der to assess overlap between donors and acceptors, and ligand, 
solvent (or protein) as well as skeletal reorganization. EXAFS 
avoids some of the difficulties associated with trying to crystallize 
reactive intermediates, and cells that allow ESR, optical and EX- 
AFS measurements to be obtained on the same sample under 
anaerobic and anhydrous conditions have recently been devel- 
oped. The cells were used to assess the structural effects of 
macrocycle vs metal reductions in a series of Ni porphyrin deriva- 
tives used to model the final stages of CO2 conversion to methane. 
Macrocycle reductions were found to leave the metal environment 
in the radicals unperturbed (+0.02A) whereas reduction of Ni(2) to 
Ni(1) induced significant distortions around the metal (+0.1A). The 
technique has been extended to Ni(2), Ni(1) and Ni(1)CO tetraaza 
compounds, Ni(2) and Ni(1) thiaporphyrins, Ag(2) and Ag(3) por- 
phyrins, and the cation radical of a Zn porphyrin. The results thus 
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provide the first insights into the structures of these reactive inter- 
mediates in solution. In addition, good agreement is found between 
the EXAFS and crystallographic results, when the latter are avail- 
able, confirming the validity of the EXAFS technique. 


31816 (BNL-52265, pp. 216) Quenching of triplet states of 
aromatic hydrocarbons by ketyl radicals. Hiratsuka, H. (Univ. of 
Notre Dame, IN (USA)); Das, P.K.; Fessenden, R.W.; Hug, G.L. 
Brookhaven National Lab., Upton, NY (United States). [1989]. 
(CONF-8906383-—Summ.: 14. DOE solar photochemistry research 
conference, Lake Harmony, PA (United States), 3-7 Jun 1989). In 
Proceedings of the Fourteenth DOE solar photochemistry research 
conference. 271p. Order Number DE91006617. Source: OSTI; 
NTIS. 

The triplet state quenching of aromatic hydrocarbons by ben- 
zophenone ketyl radicals has been studied. Investigations were 
made with ten different aromatic hydrocarbons that have triplet en- 
ergies between the 0-0 band of the ketyl radical and the triplet 
energy of benzophenone. In the majority of cases, sensitized fluo- 
rescence of the ketyl radical was observed as a result of its 
quenching of the various triplet states which indicates the existence 
of an energy-transfer quenching mechanism. Both the sensitized 
fluorescence traces of the ketyl radical and absorption decays of 
the triplet states were analyzed. The measured quenching rate 
constants K, were (5-10) x 10° M~'s~'. The quenching rates 
correlated with triplet energy Ey of the donor. The predominance of 
the energy transfer mechanism was studied by a consideration of 
the yields of the sensitized fluorescence. In order to do this, a 
method was developed to obtain the product (dmker) of the fluores- 
cence quantum yield of the ketyl radical and the true 
energy-transfer quenching rate. Consideration of these results lead 
to the conclusion that that energy transfer accounts for a major 
part of the quenching in some of these systems. 


31817 (BNL-52265, pp. 228) Combined influences of elec- 
tronic structure, solvent energetics and solvent dynamics on 
electron transter kinetics. Newton, M.D. (Brookhaven National 
Laboratory, Upton, NY (USA)). Brookhaven National Lab., Upton, 
NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE so- 
lar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

The mechanisms of electron transfer reactions are analyzed the- 
oretically, with particular emphasis on the role of electronic 
structure and the manner in which its influence may be affected by 
energetic and dynamical properties of the medium in which the 
reaction occurs. Theoretical techniques are developed both for cal- 
culating and interpreting the extent of donor/acceptor coupling in 
terms of superexchange models. The role of solvent is studied in a 
variety of ways, including the use of (1) supermolecule clusters 
containing inner-shell solvent, (2) continuum reaction field models, 
and (3) classical molecular dynamics simulation of solvated ions. 
Electronic structure computations based on ab initio or semi- 
empirical (INDO) orbital models have been applied to redox 
processes involving metal ions complexed to various ligends, in- 
cluding the porphyrin macrocyle. Studies of metallocene/ 
metallocinium (CpoM/Cp2M*) redox pairs have identified an inter- 
esting mechanistic contrast for the cases of M = Fe and M = Co, 
which are found to be controlled, respectively, by superxchange 
mechanisms of the electron and hole type. The electronic coupling 
was demonstrated to conform quantiatively (to within 95%) to a 1- 
electron model. The electronic coupling is also strongly-dependent 
on relative orientation of reactants, and the relative energetics of 
these oreintations are in turn, strongly influenced by the nature of 
the medium. Analysis of the properties of aqueous ferrous and fer- 
ric ions in terms of equilibrium H/D isotope effects have been 
carried out by exploiting classical molecular dynamics techniques, 
in conjunction with the MFE supercomputing facilities. 


31818 (BNL-52265, pp. 231) Conformation and substituent 
eftects on spin distributions in cation radicals. Renner, M.W. 
(Brookhaven National Laboratory, Upton, NY (USA)); Chang, C.K.; 
Cheng, R.J.; Fajer, J. Brookhaven National Lab., Upton, NY 
(United States). [1989]. (CONF-8906383-Summ.: 14. DOE solar 
photochemistry research conference, Lake Harmony, PA (United 
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States), 3-7 Jun 1989). In Proceedings of the Fourteenth DOE so- 
lar photochemistry research conference. 271p. Order Number 
DE91006617. Source: OSTI; NTIS. 

Donor-acceptor complexes covalently linked by aromatic or 
aliphatic bridges are extensively studied to investigate the distance 
and energy dependences of electron transfer. ESR and ENDOR 
studies of model anion and cation radicals have demonstrated that 
the unpaired spin densities leak from the 7 system of the radicals 
onto the substituents thereby effectively shortening the distances 
between the donors and acceptors. In addition, the introduction of 
covalent linkages may induce conformational changes in the 
macrocycles themselves, with concomitant redistribution of un- 
paired spin densities. These effects are readily demonstrated by 
ESR results for chlorin, isobacteriochiorin and bacteriochlorin radi- 
cals in which abstraction of an electron occurs from the a,,, highest 
occupied orbital (HOMO) leading to *A,, radicals. In porphyrins, 
the HOMOs are nearly degenerate resulting in *A,, or *Agy radi- 
cals, depending on the substituents, with significantly different spin 
distributions as exemplified by Zn tetraphenylporphyrin (7Azy) and 
Zn tetrabenzporphyrin (2A,,,). The consequences of additional pe- 
ripheral substituents are clearly evident in the hybrid molecule, Zn 
tetraphenyl-tetrabenzporphyrin which becomes puckered to mini- 
mize steric interactions between substituents, as evidenced by 
crystallographic results. The cumulative effects of conformational 
changes and substituent addition are reflected in the red-shifted 
optical spectra of the parent compound. Furthermore, the optical 
and ESR spectra of the radical reflect a spin redistribution from ayy 
to aa, character, in good agreement with molecular orbital calcula- 
tions. 


31819 (BNL-52265, pp. 234) Spectral hole burning studies 
of different PS Il reaction center preparations and the effects 
of detergent. Tang, D. (Ames Lab., IA (USA)); Jankowiak, R.; 
Small, G.J.; Yocum, C.; Seibert, M. Brookhaven National Lab., Up- 
ton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE 
solar photochemistry research conference, Lake Harmony, PA 
(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

The present paper was stimulated, in part, by the current contro- 
versy concerning the pigment composition of the D1-D2-Cyt b-559 
PSIl reaction center (RC) complex. For example, the original analy- 
sis for the Nanba-Satoh preparation (which utilizes the detergent 
Triton X-100) yielded 4-5 Chi a, 2 Pheo a, and 1 heme of Cyt b- 
559 per RC. Later Seibert and co-workers questioned the stability 
of this preparation and then improved it by removing Triton during 
the final stage of isolation using PEG. Subsequently, Yocum and 
coworkers reported on a distinctly different preparation which uti- 
lizes the detergent dodecyl maltoside. Pigment analysis yielded 
10-12 Chi a, 2-3 Pheo a, and 2 hemes of Cyt b-559 per RC. The 
possibility that Triton extracts pigments from the RC was raised as 
a result of the apparent difference in stoichiometries. The 4.2 K ab- 
sorption and persistent, nonphotochemical hole burned spectra (for 
a wide range of burn wavelengths) for both preparations (in 
buffered glycerol/H2O glass without added detergent) are reported. 
The spectra are essentially identical, even to the point of the hole 
burning efficiency and satellite hole burning of the active Pheo a 
produced by downward energy transfer from accessory Chi a. The 
same is true for the transient, photochemical hole spectra of P680, 
the primary donor state absorption. The results prove that the pig- 
ment composition of the two preparations is identical (difficulties 
associated with pigment analysis are discussed). Equally important 
is the finding that the addition of Triton to the solvent disrupts a 
major energy transfer pathway originating from the accessory Chl 
a, but without extraction of pigments from the RC. That is, the dis- 
ruption has its origin in a structural perturbation produced by Triton, 
but energy transfer can be restored by removing the Triton. In 
sharp contrast, dodecyl maltoside does not significantly affect the 
integrity of the PSII RC. 


31820 (BNL-52265, pp. 240) Asymmetric polymeric por- 
phyrin films by interfacial polymerization. Wamser, C.C. 
(Portland State Univ., OR (USA)). Brookhaven National Lab., Up- 
ton, NY (United States). [1989]. (CONF-8906383—Summ.: 14. DOE 
solar photochemistry research conference, Lake Harmony, PA 





(United States), 3-7 Jun 1989). In Proceedings of the Fourteenth 
DOE solar photochemistry research conference. 271p. Order 
Number DE91006617. Source: OSTI; NTIS. 

Thin polymeric porphyrin films have been prepared by interfacial 
polymerization of a pair of reactive comonomers, one or both of 
which are derivatized tetraphenylporphyrins. Typical monomer pairs 
include the following: tetra(p-aminophenyl)porphyrin (TAPP) in 
DMSO with tetra(p-chlorocarbonylphenyl)porphyrin (TCCPP) in 
ethyl acetate, tetra(p-hydroxyphenyl) porphyrin (THPP) in aqueous 
base with TCCPP in chloroform, various aliphatic diamines in water 
with TCCPP in chloroform, various aliphatic diacyl chlorides in hex- 
ane with TAPP in DMSO, and ZnTHPP in aqueous base with 
CuTCCPP in chloroform. Typical film thicknesses are in the range 
0.01 - 10 uM. The films display a unique chemical asymmetry, in 
the sense that opposite surfaces of the films show distinctive differ- 
ences in the concentration and type of functional groups that are 
present, demonstrated by x-ray photoelectron spectroscopy (XPS) 
and by contact angle studies. When placed between semitranspar- 
ent electrodes and irradiated with either steady-state broad-band 
light or a pulsed laser, these films develop directional photopoten- 
tials, whereby the film surface that was prepared in contact with 
the TCCPP solution (the acid surface) develops a more negative 
potential than the opposite (amine or hydroxyl) surface. Maximum 
photopotentials are currently about 25 mV. The directional pho- 
topotentials are considered to be a manifestation of the chemical 
asymmetry of these interfacial films - that is, photoinduced charge 
separation involves electron transfer towards the acid surface of the 
film, which corresponds to the predicted trends of oxidation and re- 
duction potentials of the various porphyrins within the polymer film. 


31821 (DOE/ER/13492-13) Energy partitioning in elemen- 
tary gas phase reactions: Progress report, March 1, 
1989—August 31, 1991. Bersohn, R. Columbia Univ., New York, 
NY (United States). [1991]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-86ER13492. Order 
Number DE91017783. Source: OSTI; NTIS; INIS; GPO Dep. 

During the last 23 years we: Measured the LIF excitation spec- 
trum of H atoms dissociated by 193 nm light from cyclopentadiene 
and indene as well as the rate of dissociation of indene. A general 
relation is that the translational temperature of the H atoms and the 
vibrational temperature of the molecules before dissociation are 
equal. We measured the H atom channel in the photodissociation 
of ethylene at 193 nm. The LIF excitation spectrum was measured 
as wel! as the quantum yield. lsotope effects were observed and 
explained by RRKM theory in CH2CD2 and trans-CHDCHD. We 
studied the photodissociation of hydrogen molecules with two pho- 
ton excited states of the rare gas atoms, 5p[01/2] of Kr and 6p[01/ 
2] of Xe. A new much stronger source of Lyman alpha light at 
121.6 nm enabled the study of processes in which a hydride is 
photodissociated at 121.6 nm and within the same pulse a second 
photon excites H atom fluorescence. For the first time the dynam- 
ics of photodissociation of methane, water, acetylene and HCl 
were measured at 121.6 nm. Large isotope effects were seen. In 
CH3D, CH2D2 and CD3H the H atoms were twice as likely to dis- 
sociate as the D atoms. 


31822 (DOE/ER/14104—2) Photogenerated carrier-induced 
reactions on semiconductor surfaces: [Annual progress re- 
port]. Osgood, R.M. Jr. Columbia Univ., New York, NY (United 
States). Microelectronics Sciences Labs. [1991]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER14104. Order Number DE91017550. Source: OSTI; NTIS; 
GPO Dep. 

We report an investigation of fundamental photochemical mecha- 
nisms operable on insulating and semiconducting substrates. The 
experiments were done in two separate ultra-high vacuum (UHV) 
machines, customized to do photofragmentation analysis, and with 
excimer laser sources. We have studied ultraviolet induced reac- 
tions of halogen-containing molecules with a _ well-defined 
GaAs(110) surface under ultra-high vacuum (UHV) conditions. 
First, illumination of a molecular-chlorine-covered surface at 85 K 
with 193-, 248-, and 351-nm radiation leads to the desorption of 
Cl-atoms as well as the formation of AsClz3, which desorbed at 180 
K. No new desorption species were observed when the surface 
was irradiated with a 535-nm laser, indicating that the process is 
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not initiated by near-thermal electron-hole pair formation in the sub- 
strate. Based on the high cross section for photofragmentation at 
193 nm, the gas-phase and condensed chlorine absorption spec- 
tra, and the comparison of C/ atoms time-of-flight distributions on 
GaAs and transparent substrates such as AlsO3 and quartz, we 
conclude that the reactions are initiated by charge transfer be- 
tween adjacent adsorbate molecules. This observation is the first 
result indicating that intermolecular charge transfer followed by dis- 
sociation is an important surface photochemical mechanism at 
mid-UV wavelengths. In contrast to chlorine, CCl, reacts with an n- 
GaAs(110) only in the presence of above bandgap light, resulting 
in the desorption of GaCl at 650 K. Thus, it provides a clear exam- 
ple of charge transfer from the underlying substrate leading to 
light-induced surface reactions. Finally, we have investigated UV- 
induced C-Br bond cleavage in CH3Br adsorbed layers on GaAs 
(110) and other substrates. This experiment has enabled us to 
make the first observation of the influence of the standing UV 
waves on the surface photodissociation process. 6 figs. 


31823 (LBL-30540) The photodissociaticn of R-NO2 
molecules. Miller, C.E. Lawrence Berkeley Lab., CA (United 
States). Apr 1991. 203p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE91016992. Source: OSTI; NTIS; GPO Dep. 

The internal energy distributions, P(Ej,), are derived for rovi- 
bronically excited NO2 ensembles and the chemiluminescent NO + 
O — NO,” reaction. The P(E;,,) distribution is evaluated using the 
Integrated Fluorescence (iF) method. The performance of the IF 
model was assessed using measurements of the NO2* spectral 
distribution from the NO + O — NO,* reaction. The results show 
that the NO2* P(E,,) distribution is sharply peaked at 25,130 
cm—'. Photodissociation of nitromethane between 193.3nm and 
248.5nm demonstrates that the NO.” P(E) transform from in- 
verted distributions sharply peaked at 25,130 cm-' to ones in 
which a majority of the NO.” components have internal energies 
less than 15,000 cm—'. The wavelength dependence of HONO2 
and CINO2 photodissociations was investigated in greater detail. 
The transformations in the NO.* P(E;,) contours are linked to 
changes in which potential energy surface dominates the dissocia- 
tion dynamics. The principal differences between CINO2 and 
HONO, photodissociations are explained in terms of the perturba- 
tions induced by the R group on the local Ca, symmetry of the 
NOz chromophore. 69 refs., 129 figs., 51 tabs. 


4006 Radiation Chemistry 


Refer also to citation(s) 30023, 30365, 30882, 30884, 30885, 
31705, 31800, 31804, 32205, 32687 


31824 (AECL—9923, pp. 19-38) Radiolytic and surface reac- 
tions of dilute iodine solutions. Burns, W.G. (UKAEA Harwell 
Lab. (UK). Chemistry Div.); Kent, M.C.; Marsh, W.R.; Potter, P.E.; 
Sims, H.E. Organization for Economic Co-Operation and Develop- 
ment (OECD), 75 - Paris (France); Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establishment; 
Ontario Hydro, Toronto, ON (Canada). Mar 1989. (CONF-8806137— 
: 2. Committee on the safety of nuclear installations (CSNI) 
workshop on iodine chemistry in reactor safety, Toronto (Canada), 
2-3 Jun 1988; CSNI-149.). In Proceedings of the second CSNI 
workshop on iodine chemistry in reactor safety. 331p. Order Num- 
ber DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiation chemistry of cesium iodide and iodate in dilute aer- 
ated aqueous solution (e.g. 3.4 x 10-°M of I-) containing boric 
acid (0.2M) has been studied using '°" as a tracer. For Csl, yields 
of lz showed considerable scatter but those of |O3~ were repro- 
ducible; these were measured as a function of dose-rate and 
temperature. Yields of iodine had a maximum value of ca. 0.3uM 
at 30 degrees Celsius to ca. 0.05M at 90 degrees Celsius. lodate 
yields at 30 degrees Celsius showed no marked effect of dose rate 
in the range 0.04 to 3 Mrad/hr, and decreased to <.iuM at 90 de- 
grees Celsius. The mechanism of this effect which may be a 
temperature dependent radiolytic reduction of |O,~ is being stud- 
ied for incorporation into a detailed radiolytic model described in a 
separate paper in this workshop. Reactions of lp with surfaces 
have also been studied in solution and in the vapour phase. Three 
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types of steel in both vapour and solution were found to cause a 
reduction of lo to |~ at 100 degrees Celsius, with a rate dependent 
on the nature of the steel surface, a freshly machined surface be- 
ing more reactive than an aged surface. Surfaces coated with an 
epoxy phenolic paint were found to be very reactive towards iodine 
in solution and in the vapour especially at elevated temperatures 
(100 degrees Celsius) causing reduction of |p to |~, but the sur- 
face also could react to remove ca.50% of the initial inventory of 
lo. Results for reaction with concrete surfaces were consistent with 
alkaline hydrolysis and disproportionation. The paper concludes 
that more work is needed on the individual reactions involved in 
the radiolysis of dilute aqueous iodide solutions especially at ele- 
vated temperatures. In a reactor fault the effect of surtaces is likely 
to be important especially those of concrete and paint. 


31825 (AECL-9923, pp. 39-47) Factors affecting radiolysis 
of dilute iodine solutions. Ishigure, K. (Tokyo Univ. (Japan). Fac- 
ulty of Engineering); Shiraishi, H. Organization for Economic 
Co-Operation and Development (OECD). 75 - Paris (France); 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment; Ontario Hydro, Toronto, ON 
(Canada). Mar 1989. (CONF-8806137-: 2. Committee on the 
safety of nuclear installations (CSNI) workshop on iodine chemistry 
in reactor safety, Toronto (Canada), 2-3 Jun 1988; CSNI-149.). In 
Proceedings of the second CSNI/ workshop on iodine chemistry in 
reactor safety. 331p. Order Number DE91642219. Source: OST]; 
NTIS (US Sales Only); INIS. 

The effect of radiation on the chemical forms of iodine species in 
dilute aqueous solutions has been investigated using a semi-batch 
type flow-system and a pulse radiolysis, and the recent results are 
summarised. It was found that the several factors have a large in- 
fluence on the chemical form of iodine species in the radiolysis of 
their dilute solutions, and they are the concentration of the iodine 
species, pH of the systems, the concentrations of oxygen dis- 
solved, temperature and initial oxidation state of iodine species. 
Among them, pH is the most important. To explain these effects 
some kinetic data of aqueous iodine systems were obtained by the 
pulse radiolysis. 


31826 (AECL-9923, pp. 48-73) The radiation-induced for- 
mation of iodoalkanes and the radiolysis of iodomethane. 
Paquette, J. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Ford, B.L. Organiza- 
tion for Economic Co-Operation and Development (OECD), 75 - 
Paris (France); Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Ontario Hy- 
dro, Toronto, ON (Canada). Mar 1989. (CONF-8806137-: 2. 
Committee on the safety of nuclear installations (CSNI) workshop 
on iodine chemistry in reactor safety, Toronto (Canada), 2-3 Jun 
1988; CSNI-149.). In Proceedings of the second CSNI/ workshop 
on iodine chemistry in reactor safety. 331p. Order Number 
DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

The +-radiolysis of iodide, iodine, iodate and periodate solutions 
containing methane has been investigated. lodoalkanes are pro- 
duced in these solutions upon irradiation. In the case of unbuffered 
iodide, iodate and periodate solutions at an initial concentration of 
10-* molcenter dotdm—*, nearly all of the initial iodine is trans- 
formed into iodoalkanes after the absorption of a 4-kGy radiation 
dose. A mechanism is proposed that accounts for these observa- 
tions. The +-radiolysis of iodomethane has also been investigated. 
lodomethane is removed by reactions with the hydroxyl radical, the 
solvated electron, the hydrogen atom and the perhydroxyl radical. 
The radiolysis product is iodide, iodine, or both, depending on the 
chemical conditions. 33 refs. 


31827 (AECL-9923, pp. 96-113) An experimental study of 
dilute aqueous radioiodine volatility. Evans, G.J. (Toronto Univ., 
ON (Canada). Dept. of Chemical Engineering and Applied Chem- 
istry); Jervis, R.E.; Mirbod, S.M. Organization for Economic 
Co-Operation and Development (OECD), 75 - Paris (France); 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment; Ontario Hydro, Toronto, ON 
(Canada). Mar 1989. (CONF-8806137-: 2. Committee on the 
safety of nuclear installations (CSNI) workshop on iodine chemistry 
in reactor safety, Toronto (Canada), 2-3 Jun 1988; CSNI-149.). In 
Proceedings of the second CSNI/ workshop on iodine chemistry in 
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reactor safety. 331p. Order Number DE91642219. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The partitioning of iodine between moist air and Cs! solutions in 
the concentration range of 10-* to 10-® M, has been investigated 
experimentally using radiochemical methods. In this paper the ob- 
served dependencies of the partition coefficient on time, solution 
pH, iodide concentration, water quality, and gamma irradiation are 
discussed emphasizing their relevance to trace iodide oxidation. 
The partition coefficient decreased over time at a rate that ap- 
peared to be governed by the rate of iodide oxidation. After about 
one week a near constant value was reached that depended upon 
the pH and iodide concentration of the solution. For a 10—© M Csl 
solution of pH ca. 5, prepared using high purity water, the partition 
coefficient was ca. 10°; lower values were observed using solu- 
tions prepared using lower quality water. The rate of thermal iodide 
oxidation was found to be proportional to the square root of the hy- 
drogen ion and iodide concentrations for solutions prepared in 
higher quality water. The thermal production of gaseous organic 
iodides was significant even at room temperature and organic io- 
dides were eventually the predominant form of gaseous iodine. The 
gamma-photon irradiation of acidic 10~5 M iodide solutions caused 
the radiolytic oxidation of iodfde 10-5 M iodide solutions caused 
the radiolytic oxidation of iodide resulting in the production of large 
amounts of volatile species of iodine and partition coefficients be- 
low 10°. The final value of the partition coefficient following the 
irradiation of these solutions did not depend on the irradiation dose 
rate for dose rates ranging from 100 to 20 000 Gy/hr. 


31828 (AECL-9923, pp. 114-132) The influence of radiation 
on the stability of CsI in flowing steam. Wren, D.J. (Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Rondeau, R.K.; Pellow, M.C. Organiza- 
tion for Economic Co-Operation and Development (OECD), 75 - 
Paris (France); Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Ontario Hy- 
dro, Toronto, ON (Canada). Mar 1989. (CONF-8806137-: 2. 
Committee on the safety of nuclear installations (CSNI) workshop 
on iodine chemistry in reactor safety, Toronto (Canada), 2-3 Jun 
1988; CSNI-149.). In Proceedings of the second CSNI workshop 
on iodine chemistry in reactor safety. 331p. Order Number 
DE91642219. Source: OSTI; NTIS (US Sales Only); INIS. 

In the recent past, concern was raised regarding the potential of 
ionizing radiation to affect the stability of Csi in a reactor coolant 
system following the release of fission products during a severe 
accident. We have conducted a series of experiments to specifi- 
cally address the issue of Cs! stability and its potential for reaction, 
in steam, with Type 304 stainless steel while exposed to a radia- 
tion field. The experiments were conducted in a 2.5-cm stainless 
steel flow pipe at temperatures between 900 and 950 degrees Cel- 
sius, and at 100 kPa. Molecular Csl, at concentrations ranging 
from 60 to 240 ppm, was passed through the flow pipe in steam 
and collected in that water condensed at the end of the pipe. The 
condensate was analyzed for Cs* and I~ concentrations. The ratio 
of these ions is an indicator of the fraction of Cs! that dissociated 
during the transit of the pipe. A specially constructed flask contain- 
ing 12 kCi (444 TBq) of cobalt-60 provided a radiation field of 0.3 
to 9 krad/min (3 to 90 Gy/min). The results of the tests showed no 
correlation between Cs! stability and the applied radiation field. The 
fraction of CsI dissociated, as measured by a deficiency of Cs* in 
the condensate, varied between 0 and 35% with a weak correlation 
for increasing dissociation with decreasing Cs! concentration. It is 
assumed that the cesium not found in the condensate formed 
CsOH in the pipe during transit, and then reacted with the stainless 
steel. 


31829 (AECL—9923, pp. 235-250) Radiolysis of iodine in 
moist air: A computer study. Sagert, N.H. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment). Organization for Economic Co-Operation and De- 
velopment (OECD), 75 - Paris (France); Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment; Ontario Hydro, Toronto, ON (Canada). Mar 1989. 
(CONF-8806137-: 2. Committee on the safety of nuclear installa- 
tions (CSNI) workshop on iodine chemistry in reactor safety, 
Toronto (Canada), 2-3 Jun 1988; CSNI-149.). In Proceedings of 
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the second CSNI workshop on iodine chemistry in reactor safety. 
331p. Order Number DE91642219. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The gas phase radiolysis of moist air, with small additions of 
methane and molecular iodine, has been modelled in an attempt to 
judge the effects of radiation fields on the chemistry of the gas 
phase in the containment space after a nuclear accident. The 
model does not allow for any interchange of species between the 
gas phase and liquid water, as would be the case in a real acci- 
dent. Use of the currently accepted rate constants makes it clear 
that methyl! iodide cannot be formed by abstraction of iodine atoms 
from Ip by methyl radicals, as sometimes assumed. The oxygen 
present in the air competes far too efficiently for the methyl radi- 
cals. Thus, the observed methyl iodide yields must arise in other 
ways. lodine molecules were converted into oxygenated species 
such as IO2 and |lp03 during the first two minutes after an acci- 
dent, assuming a dose rate of 2.2 x 101 eVcenter dotdm—*center 
dots~'. The main route for oxidation is the reaction of hydroxyl 
radicals with iodine molecules. This reaction has been shown to be 
fast, at least in the gas phase. The oxygenated iodine species are 
presumably converted into soluble species such as |4Og, but not 
enough rate constants are available to model this conversion suc- 
cessfully. Modelling was done with the computer program, 
MAKSIMA-CHEMIST. 32 refs. 


31830 (ANL/CP-—72218) Radiation induced growth of micro 
crystallites. Meisel, D. Argonne National Lab., IL (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9107136-6: 9. 
International Congress of Radiation Research (ICRR) conference, 
Toronto (Canada), 7-12 Jul 1991). Order Number DE91016516. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Generation of colloidal particles during the radiolysis of aqueous 
solutions was already observed in the early days of radiation 
chemistry. Systematic studies using radiation chemistry techniques 
as synthetic tools in the preparation of colloidal particles, primarily 
metallic particles, were begun approximately a decade ago in con- 
junction since they were found to catalyze multi-electron redox 
processes. A large number of metallic colloidal particles were then 
synthesized, including silver, gold, platinum, iridium, nickel, 
cadmium, and others. More recently, attention has turned to semi- 
conductor colloidal particles. The stimulus to these studies is the 
observation of quantum size effects in small semiconductor parti- 
cles that exhibit hybrid properties between those of the molecular 
species and the solid state bulk material. In the following we dis- 
cuss our own observations on the evolution of semiconductor 
particles whose growth has been initiated by pulse radiolysis. 13 
rets., 2 figs. 


31831 (BNL-52265, pp. 232) Electron transfer reactions of 
aromatic sulfur radicals. Sun, Q. (Univ. of Notre Dame, IN 
(USA)); Armstrong, D.; Tripathi, G.N.R.; Schuler, R.H. Brookhaven 
National Lab., Upton, NY (United States). [1989]. (CONF-8906383— 
Summ.: 14. DOE solar photochemistry research conference, Lake 
Harmony, PA (United States), 3-7 Jun 1989). In Proceedings of the 
Fourteenth DOE solar photochemistry research conference. 271p. 
Order Number DE91006617. Source: OST; NTIS. 

The electron transfer properties of several aromatic sulfur sys- 
tems have been examined by pulse radiolysis using time-resolved 
optical absorption and resonance Raman techniques. The redox 
properties as measured by the electron transfer rates and equilib- 
ria, can be correlated with the vibrational structure observed in the 
Raman experiments. These Raman studies supply important sup- 
plementary information since, because of line broadening, the 
unpaired spin distribution in the sulfur radicals cannot be deter- 
mined directly from ESR measurements. Thiophenoxide efficiently 
transfers an electron to phenoxyl radical at a near to diffusion con- 
trolled rate. The equilibrium favors the thiophenoxy! radical. The 
redox potential for the thiophenoxy! radical was determined to be 
~ 0.7V, 0.1V lower than that of the phenoxy radical. Its vibrational 
frequencies as observed by resonance Raman are very similar to 
those of thiophenol suggesting that the unpaired electron is largely 
on the sulfur atom. In contrast, the CO stretching frequency in the 
phenoxy! radical is ~ 250 cm—' higher than in phenol and the un- 
paired spin is mostly on the ring. The structure of the thiophenoxyl 


radical is, therefore, energetically less stable than that of phenoxyl 
radical, which is presumably the reason why the redox potential of 
the thiophenoxy| radical is only slightly lower than that of phenoxy! 
radical. 


31832 (CONF-9109107—1) Model calculations of radiation- 
induced DNA damage. Hamm, R.N.; Turner, J.E. Oak Ridge 
National Lab., TN (United States). [1991]. 9p. Sponsored by De- 
fense Nuclear Agency, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Workshop on biophysical model- 
ling of radiation effects; Padua (Italy); 2-5 Sep 1991. Order 
Number DE91017697. Source: OSTI; NTIS; GPO Dep. 

We have used the Monte Carlo transport code OREC along with 
a simple model of DNA to calculate the yield of single- and double- 
strand breaks resulting from irradiation by electrons, protons, and 
alpha particles of various energies. 5 refs., 8 figs. 


31833 (DOE/ER/00038-3393) Radiation Laboratory, Univer- 
sity of Notre Dame quarterly report, April 1—June 30, 1991. 
Notre Dame Univ., IN (United States). Radiation Lab. 1 Aug 1991. 
34p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO02-76ER00038. (NDRL-3393). Order Number 
DE91016970. Source: OSTI; NTIS; GPO Dep. 

The Notre Dame Radiation Laboratory is a facility of the Depart- 
ment of Energy operated for DOE by the University of Notre Dame. 
The majority of the programs within the Laboratory are supported 
by the Office of Basic Energy Sciences of DOE and, unless other- 
wise noted in the following, support can be attributed to the Office 
of Basic Energy Sciences. Certain additional programs, so indi- 
cated, are supported by the Office of Standard Reference Data of 
the National institute of Standards and Technology. Research pro- 
grams conducted at the laboratory are briefly described. 
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Refer also to citation(s) 29863, 29865, 29880, 30053, 31528, 
31754, 31827, 32643 


31834 (DOE/ER/40404—3) Nuclear chemistry progress re- 
port. Viola, V.E.; Kwiatkowski, K. Indiana Univ., Bloomington, IN 
(United States). Aug 1991. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-88ER40404. Order 
Number DE91017056. Source: OSTI; NTIS; INIS; GPO Dep. 

During the past year the Nuclear Chemistry Group at Indiana 
University has concentrated its efforts on (1) the analysis and pub- 
lication of previous experimental studies and (2) the design and 
construction of ISIS, a 47 detector for multifragment emission 
studies. No new experiments were undertaken, rather all of our ex- 
perimental effort has been directed toward component tests of 
ISiS, with a goal of beginning measurements with this device in 
1992. Research projects that have been largely completed during 
the last year include: (1) multiple fragment emission studies of the 
0.90 and 3.6 GeV *He + "Ag reaction; (2) intermediate-mass- 
fragment (IMF: 3 < Z < 15) excitation function measurements for 
the E/A = 20-to-100 MeV "4N + "tAg and '97Au reactions, and (3) 
particle-particle correlation studies for the determination of space- 
time relationships energy collisions. 


31835 (IAEA-AL-039, pp. 31-38) Activity of V.G. Khlopin 
Radium institute in the area of analytical quality control. 
Stepanov, A.V. (Radievyj Inst., Leningrad (USSR)). International 
Atomic Energy Agency, Seibersdorf (Austria). Analytical Quality 
Control Services. Oct 1990. (CONF-9009412—: IAEA consultants’ 
meeting on analytical quality control services, Vienna (Austria), 17- 
19 Sep 1990). In International Atomic Energy Agency consufants’ 
meeting on Analytical Quality Control Services, Vienna, 17-19 
September 1990. 96p. Order Number DE91641956. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Radium institute prepared a series of standard reference 
materials with certified concentration and isotopic abundance like 
oxide-peroxide or nitrate solutions of uranium. lsotopic tracers of 
heavy elements, soil reference materials like certified °°Sr and 
actinides were controlled by means of alpha-spectrometry with iso- 
tope dilution luminescence and absolute ailpha-counting. In the field 
of quality control these are the directions of further activity: the 
elaboration of the effective methods of estimation of homogeneity 


ERA Vol. 16, No. 11 359 





40 CHEMISTRY 
4007 Radiochemistry and Nuclear Chemistry 


of the sample especially in the case of soil samples polluted with 
Chernobyl materials in which the presence of hot particles is ex- 
pected; introducing in monitoring practice the most convenient 
isotopic tracers for isotope dilution methods, for example, strontium- 
85 and pure plutonium-242; more wide use of the Monte-Carlo 
method for predicting the errors in different analytical situations; 
preparation of some reference materials of soil certified for concen- 
tration of heavy radioactive elements including neptunium. 7 refs. 


31836 (INIS-mf—12909, pp. 58-64) Fission product release 
from UO, in air during temperature ramps. Cox, D.S. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Iglesias, F.C.; Hunt, C.E.L.; Keller, N.A.; Barrand, 
R.D.; O'Connor, R.F.; Mitchell, J.R. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 483p. (CONF-8706423-: 8. annual 
Canadian Nuclear Society conference, Saint John (Canada), 16-17 
Jun 1987). In Proceedings of the Canadian Nuclear Society 8. an- 
nual conference. Order Number DE91642399. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results are reported from an ongoing series of experiments in- 
vestigating the oxidative release of fission products from fragments 
of irradiated UO2. The experiments detailed in this paper cover 
transient temperature tests below 1100 degrees Celsius including 
heating or cooling in air at various rates. The oxidation behaviour 
of unirradiated UO in similar conditions was also investigated and 
is reported here. Fission product releases of Xe, Ru and | were 
found to depend on the origin of fragments from an irradiated ele- 
ment in terms of fuel pellet radius. Central fuel chips produced 
faster releases, at lower temperatures, of |, Ru and Xe than did 
UO, taken from the fuel pellet periphery. 


31837 (INIS-mf—12944) Plutonium spectrophotometric anal- 
ysis. Esteban, A. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Div. Tecnologia del Plutonio); Cassaniti, P.; 
Orosco, E.H. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Desarrollo. 1990 9p. (In Spanish). 
(CONF-9010363-: 18. annual meeting of the Argentine Association 
of Nuclear Technology (AANT), Buenos Aires (Argentina), 22-26 
Oct 1990). Order Number DE91641988. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Plutonium ions in solution have absorption spectra so different 
that it is possible to use them for analytical purposes. Detailed 
studies have been performed in nitric solutions. Some very conve- 
nient methods for the determination of plutonium and its oxidation 
states, especially the ratios Pu(Ill):Pu(IV) and Pu(IV):Pu(VI) in a 
mixture of both, have been developed. These methods are 
described in this paper, including: (a) Absorption spectra for pluto- 
nium (Ill), (IV), (VI) and mixtures. (b) Relative extinction coefficients 
for the above mentioned species. (c) Dependences of the relative 
extinction coefficients on the nitric acid concentration and the pluto- 
nium VI deviation from the Beer-Lambert law. The developed 
methods are simple and rapid and then, suitable in process 
control. Accuracy is improved when relative absorbance measure- 
ments are performed or <ntrolled the variables which have effect 
on the spectra and extinction coefficients. (Author). 


31838 (INIS-mf—12950, pp. 470-486) Continuing investiga- 
tions for technology assessment of *Mo production trom LEU 
[low enriched uranium] targets. Vandegrift, G.F. (Argonne Na- 
tional Lab., IL (USA)); Kwok, J.D.; Marshall, S.L.; Vissers, D.R.; 
Matos, J.E. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). 1987. 501p. (CONF-8709189-: International meeting 
on Reduced Enrichment for Research and Test Reactors (RERTR), 
Buenos Aires (Argentina), 28 Sep - 1 oct 1987). In Proceedings of 
the 10. International meeting on reduced enrichment research and 
test reactor [held in Buenos Aires, Argentina], September 28 - Oc- 
tober 1, 1987. Order Number DE91003139. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Currently much of the world’s supply of 9°™Tc for medical pur- 
poses is produced from °°Mo derived from the fissioning of high 
enriched uranium (HEU). This paper presents the results of our 
continuing studies on the effects of substituting low enriched ura- 
nium (LEU) for HEU in targets for the production of fission product 
®°Mo. Improvements in the electrodeposition of thin films of ura- 
nium metal continue to increase the appeal for the substitution of 
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LEU metal for HEU oxide films in cylindrical targets. The process is 
effective for targets fabricated from stainless steel or Zircaloy. In- 
cluded is a cost estimate for setting up the necessary equipment to 
electrodeposit uranium metal on cylindrical targets. Further investi- 
gations on the effect of LEU substitution on processing of these 
targets are also reported. Substitution of uranium silicides for the 
uranium-aluminium alloy or uranium aluminide dispersed fuel used 
in current target designs will allow the substitution of LEU for HEU 
in these targets with equivalent °%Mo-yield per target and no 
change in target geometries. However, this substitution will require 
modifications in current processing steps due to (1) the insolubility 
of uranium silicides in alkaline solutions and (2) the presence of 
significant quantities of silicate in solution. Results to date suggest 
that substitution of LEU for HEU can be achieved. (Author). 


31839 (INIS-SU-265, pp. 203) Solubility in system UF,- 
BrF,-HF. Kurin, N.P.; Tushin, P.P.; Zherin, |.1. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
193p. (In Russian). (CONF-9007215—: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). 
In 9. All-union conference on chemistry of inorganic fluorides. Part 
2: Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. URANIUM HEXAFLUORIDE/phase diagrams; 
BROMINE FLUORIDES; CRYSTALLIZATION; EUTECTICS; FU- 
SION HEAT; HYDROFLUORIC ACID; LOW TEMPERATURE; 
MEDIUM TEMPERATURE; SOLUBILITY; TEMPERATURE DE- 
PENDENCE; THERMODYNAMIC ACTIVITY 


31840 (INIS-SU-265, pp. 280) Composition and spectral 
characteristics of some uranyl fluoride-carbonate complexes. 
Pchelkin, V.A.; Khorozova, O.D.; Kislov, A.l. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Neorganicheskoj Khimii; AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii. 1990. 
193p. (In Russian). (CONF-9007215—: 9. all-union conference on 
chemistry of inorganic fluorides, Cherepovets (USSR), 3 Jul 1990). 
In 9. All-union conference on chemistry of inorganic fluorides. Part 
2: Summaries of reports. Order Number DE91003128. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM COMPOUNDS /infrared spectra; URANYL 
COMPLEXES/infrared spectra; AMMONIUM COMPOUNDS; 
CARBONATES; CHEMICAL COMPOSITION; CHEMICAL PREPA- 
RATION; FLUORIDES; MOLECULAR STRUCTURE; POTASSIUM 
COMPOUNDS 


31841 (LIYaF—1470) Production of radiohalogenated 
derivatives of fatty acids for application in nuclear cardiology. 
Zajtsev, V.M.; Gusel’nikov, V.S. AN SSSR, Leningrad (USSR). 
Inst. Yadernoj Fiziki. 1988. 39p. (In Russian). Order Number 
DE91644357. Source: OSTI; NTIS (US Sales Only); INIS. 

A review is given on production methods of radiohalogenated 
derivatives of fatty acids for applications in nuclear cardiology. The 
main attention is paid to radioiodinated derivatives of fatty acids 
because of practical importance of these agents with short-living 
iodine 123. The methods of production of labelled fatty acids solu- 
tions for injection are also described. 103 refs.; 7 figs.; 3 tabs. 


31842 (MLM-3695) Mound activities in chemical and phys- 
ical research: January—December 1990. Mound, Miamisburg, OH 
(United States). 19 Aug 1991. 51p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-88DP43495. 
Order Number DE91017221. Source: OSTI; NTIS; GPO Dep. 

In this reporting period data treatment, calculations in plutonium 
chemistry, transport property research, and separation research 
were covered. In data treatment a new equation is derived for the 
interpolation of experimental data arranged in a triangular array. 
Calculations in Plutonium Chemistry covers: disproportionation of 
Pu(IV) in nitric acid solutions, alternative expression for the pluto- 
nium oxidation work integral, and disproportionation work integrals 
for plutonium. Thermal diffusion of equimolar helium and calcium 
chemical exchange are also discussed. 53 refs.,24 figs., 2 tabs. 
(JEF) 


31843 (ORNL/TM-11830) Nuclear medicine program 
progress report for quarter ending March 31, 1991. Knapp, F.F. 





Jr.; Ambrose, K.R.; Callahan, A.P.: McPherson. D.W.; Mirzadeh, 
S.; Srivastava, P.C.; Allred, J.F.; Hasan, A.; Lambert, C.R.: Lam- 
bert, S.J.; Rice, D.E. Oak Ridge National Lab., TN (United States). 
Aug 1991. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE91015942. Source: OSTI: NTIS; GPO Dep. 

In this report the first fabrication and evaluation of an activated 
carbon-based osmium-194/iridium-194 generator system is de- 
scribed. Iridium-194 (ty = 19.2 h) decays by B~ emission (Emax = 


2.24 MeV) and is a potential candidate for radioimmunotherapy. An 
important characteristic is availability of ir from decay of reactor- 
produced 'Os (ty = 6 y). A novel gas thermochromatographic 


method was developed for the one step conversion of metallic Os 
to OsO, and subsequent separation and purification of OsO,, 
which was then converted to the K2OsCl, for generator loading. 
The yield and the elution profile of carrier-free ‘Ir, and ‘Os 
breakthrough were determined for a prototype generator which was 
evaluated over a 10 month-period.| During this period several 
agents were also supplied to Medical Cooperative investigators, 
including iodine-123-labelled and iodine-125-labelied fatty acid ana- 
logues for studies at the Brookhaven National Laboratory. In 
addition, gold-198 and tungsten-188/-rhenium-188 generators were 
shipped to various investigators for therapeutic studies involving 
tumor-specific antibodies. 19 refs., 3 figs. 


31844 (SKB-TR-91-04) Plutonium solubilities. Puigdom- 
nech, |. (Studsvik Nuclear, Nykoeping (Sweden). Environmental 
Services); Bruno, J. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Feb 1991. 83p. Order Number 
DE92600993. Source: OSTI; NTIS (US Sales Only); INIS. 

Thermochemical data has been selected for plutonium oxide, hy- 
droxide, carbonate and phosphate equilibria. Equilibrium constants 
have been evaluated in the temperature range 0 to 300 degrees C 
at a pressure of 1 bar to T<100 degrees C and at the steam satu- 
rated pressure at higher temperatures. Measured solubilities of 
plutonium that are reported in the literature for laboratory experi- 
ments have been collected. Solubility data on oxides, hydroxides, 
carbonates and phosphates have been selected. No solubility data 
were found at temperatures higher than 60 degrees C. The litera- 
ture solubility data have been compared with plutonium solubilities 
calculated with the EQ3/6 geochemical modelling programs, using 
the selected thermodynamic data for plutonium. (authors). 
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31845 (DOE/ER/13822—4) Studies in premixed combustion: 
Annual report, November 1, 1990—October 31, 1991. Sivashin- 
sky, G.!. City Coll. of New York, NY (United States). Levich Inst. for 
Physicochemical Hydrodynamics. [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13822. Order Number DE91016964. Source: OSTI; NTIS; 
GPO Dep. 

This report briefly discusses experiments conducted in the fol- 
lowing areas: theory of turbulent flame propagation, and pattern 
formation in premixed flames and related problems. (LSP). 


31846 (DOE/ER/14053-T1) Combustion-related studies us- 
ing weakly-bonded compiexes: Progress report. Beaudet, R.A. 
University of Southern California, Los Angeles, CA (United States). 
Dept. of Chemistry. 20 Apr 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-89ER14053. 
Order Number DE91017317. Source: OSTI; NTIS; GPO Dep. 

This progress report covers the program scope, the progress, 
and the plans for future research. Combustion research on binary 
Van der Waals complexes is discussed. 


31847 (LBL-30890) Thermodynamics of combustion in an 
enclosure. Oppenheim, A.K.; Maxson, J.A. Lawrence Berkeley 
Lab., CA (United States). Jun 1991. 21p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9107160—1: 13. international colloquium on dynamics of 
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explosives and reactive systems. Nagoya (Japan), 28 Jul - 31 aug 
1991). Order Number DE91016430. Source: OSTI; NTIS; GPO 
Dep. 

A systematically construed thermodynamic analysis of combus- 
tion in an enclosure is presented. The system is treated as one 
consisting of two components: the reactants and the products, 
both under the same. time varying, pressure. Whereas the former 
undergoes a prescribed change of state, usually isentropic or poly- 
tropic, the latter is, as a rule, at a thermodynamic equilibrium. In 
the course of the process, the two delineate distinct loci of states 
on a Le Chatelier diagram, trajectories on the plane of specific in- 
ternal energy and the product of pressure and specific volume as 
its coordinates. The analysis if concerned than primarily with the 
evaluation of the consequences of three conditions of constraint: 
the balance of mass, balance of volume, and balance of energy, 
each forming a component of a vector equation. The application of 
this method of approach is illustrated by a number of examples. Its 
major advantage is the precision one gains in evaluating the rela- 
tionship between pressure and mass, as well as volume, of the two 
components of the system. 32 refs., 13 figs. 


31848 (LUTFD2-TFAF—1018-1-88-91) Applications of laser- 
induced fluorescence and stimulated emission tor combustion 
diagnostics. Westblom, U. Lund Univ. (Sweden). Dept. of Physics. 
May 1991. 88p. Order Number DE91527221. Source: OSTI; NTIS 
(US Sales Only). 

This thesis presents experimental work performed using Laser- 
Induced Fluorescence (LIF) and Stimulated Emission (SE) for 
combustion diagnostics. The various papers on which it is based 
describe experiments employing a certain approach for the detec- 
tion of a specific species, a phenomenon or the development of a 
new technique. It has been shown that the species O, O2, NO, OH 
and NH3 can be simultaneously excited using a Nd:YAG-based 
laser system tuned to a single fundamental wavelength at 574.46 
nm. The species O, O2 and NO are then excited using radiation 
produced by frequency doubling to 287 nm followed by mixing with 
the residual infra-red from the Nd:YAG laser to 226 nm. The 
species OH and NH3 can be exited using the radiation at 287 nm. 
Photo-chemical production of OH in a H2/N2O flame was observed 
and investigated. Atomic nitrogen, oxygen and carbon have been 
detected in flames using both laser-induced fluorescence and stim- 
ulated emission. Photo-chemical interferences and the potential of 
the SE technique have been investigated. Characteristics of the SE 
technique have also been investigated separately on carbon 
monoxide. A technique for spatially resolved gas flow velocity mea- 
surements using laser-induced fluorescence has been investigated. 
Using this technique, as many as 10E5 flow field points can be ac- 
quired with a measurement time of less than 1 micro-second. (au). 


31849 (STEV-FBT-91-7) Laser spectroscopic studies of 
catalysts. Rosen, A. (Chaimers Univ. of Technology, Goeteborg 
(SE). Inst. of Physics). Statens Energiverk, Stockholm (Sweden). 
Nov 1990. 35p. (In Swedish, English). Project STEV-276-330. Or- 
der Number DE91527185. Source: OSTI; NTIS (US Sales Only). 

The major part of the work presented in this project concerns in- 
vestigations of the kinetics and dynamics of OH desorption an H2O 
production during the catalytic H2+1/202 -> H2O reaction. The ex- 
periments have been performed on polycrystalline catalytic foils of, 
in particular, Pt under steady-state conditions in the pressure range 
1-200 mTorr, and temperature interval 900-1300 K. The yield of 
OH desorption was recorded using the laser-induced fluorescence 
(LIF) technique and the absolute water production rate was mea- 
sured with calorimetry via the dissipated chemical power. The LIF 
technique enables a detailed study of catalytic reactions due to its 
unique capability of identifying and characterizing desorbed inter- 
mediate species. The experimentally recorded data have been 
combined with kinetic model calculations. This cooperation be- 
tween theory and experiment has been proven to be a very fruitful 
aid in understanding this reaction, i.e., the model provides insight 
into how the experiments should be performed and the experimen- 
tal data restrict the model. A time-of-flight spectrometer for the 
analysis of samples using the Surface Analytical Laser lonization 
(SALI) technique has also been built. Methods for the evaluation of 
the electronic structure particularly of surfaces of ionic solids have 
been developed. (au). 
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Refer also to citation(s) 31969, 33453 


31850 (COGEMA-CONF-90-6) Electric power supply for a 
mine: Principles and examples. Mienville. G.; Greliety. J. 1990. 
18p. (in French). (CONF-9004332-: Technology outlook meeting, 
Pierrelatte (France), 18-19 Apr 1990). Order Number DE91527486. 
Source: OSTI: NTIS (US Sales Only). 

The power supply of a water pumping system at the PEN or 
RAN mine is studied. A reliable pumping system was required be- 
cause of the small volume of the available drainage reservoirs. 
Different power supply systems are considered. The 20 RV system 
configuration and adapted safety devices are described. The use 
of a generating set was required to ensure the mine operations. 
The power supply system in use allowed a reduction of the elec- 
tricity cost. 
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Refer also to citation(s) 29887. 29918. 30050, 30150, 30208, 
30212, 30223, 30421, 30685. 30880. 31034. 31334. 31697, 31698, 
31699, 31700, 31701, 31702. 32008, 32027. 32032. 32192, 32351, 
32361, 32367, 33416 


31851 (ANL-Trans—90-2) Control valve for flowing media. 
Daume, A. Argonne National Lab., IL (United States). 5 Feb 1989. 
4p. Translation of German Patent Application DE 3723835 A1, filed 
July 18, 1987, published January 6, 1989. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE91017837. Source: OSTI: NTIS: GPO Dep. 

The invention concerns a control valve for flowing media having 
a sealing body that controls the flow and a flow hole located in the 
sealing body, the axis of which hole can be turned by means of a 
rotary motion to the flow direction or to a shut-off position perpen- 
dicular to it. and having a housing enclosing the sealing body and 
its actuating elements. Shutoff elements or contro! valves having 
sealing bodies that execute linear motions to close or open a flow 
cross section, for example valves, are frequently equipped with a 
sealing bellows. The sealing off of the valves by means of a 
bellows is comparatively simple, since the lift movements of the ac- 
tuating elements protruding out of the valve housing can be 
compensated by a bellows without difficulty. 1 fig. 


31852 (ANL-TRANS—90-3) Needle valve tap. Argonne Na- 
tional Lab., IL (United States). 12 Feb 1990. 6p. Translation of 
French Patent 805.910, patent applied for May 5, 1936, granted 
September 7, 1936, published December 3, 1936. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE91017796. Source: OSTI; NTIS; GPO 
Dep. 

The invention involves a needle valve tap in which the axial 
movement of the needle valve is controlled by rotation of a rod 
having two threads, one screwing axially into the needle valve and 
the other screwing into the tap body, the first of these two threads 
having a smaller pitch than that of the second, and means being 
provided to prevent rotation of the needie valve, a metal bellows 
joining the needle valve to the tap body so as to assure its tight- 
ness without hindering axial displacement of the needle valve, this 
bellows can be welded to the needie valve, on the one hand, and, 
on the other, to a ring squeezed between two parts of the tap body, 
one of which forms a chamber with said ring and the needle valve, 
with rotation of the rod being controlled by mechanisms placed un- 
der the influence of the pressure in the tap body through which the 
fluid whose flow one wished to regulate passes, with these mecha- 
nisms being able to be barometric chambers, for example. 3 figs. 


31853 (COGEMA-CONF-90-1) Multifunction system. Wau- 
thier, J.; Fiori, R. Compagnie Generale de Matieres Nucleaires 
(COGEMA), 30 - Bagnols-sur-Ceze (France). Etablissement de 
Marcoule. 1990. 79p. (In French). (CONF-9004332-: Technology 
outlook meeting, Pierrelatte (France), 18-19 Apr 1990). Order Num- 
ber DE91527481. Source: OSTI; NTIS (US Sales Only). 

The development, the characteristics and the applications of a 
multifunction system are presented. The system is used on the 
RBES laboratory pipes, at Marcoule. The system was developed in 
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order to allow, without time loss, the modification of the circuit 
function by replacing only one component. The following elements 
form the multifunction system: a fixed base, which is part of the 
tube. a removable piece, which is inserted into the base, a cover 
plate and its locking system. The material, chosen among commer- 
cial trade marks, required small modifications in order to be used 
in the circuit. 


31854 (COGEMA-CONF-90-8) Rotating machines condi- 
tional maintenance. In-service characterization and monitoring 
of the insulation of intermediate voltage machines. Touraisin, J. 
Compagnie Generale des Matieres Nucleaires (COGEMA), 26 - 
Pierrelatte (France). 1990. 16p. (In French). (CONF-9004332-: 
Technology outlook meeting, Pierrelatte (France), 18-19 Apr 1990). 
Order Number DE91527487. Source: OSTI; NTIS (US Sales Only). 

A program for surveying the electric performance of the rotating 
machines is presented. The evolution of the insulating dielectrical 
properties is the most important factor restraining the machine reli- 
ability. The surveillance program includes dielectric tests under 
continuous and transient high voltages. The aim of the tests is to 
estimate the deterioration of the solid insulators, to prepare an 
evolving diagnostic, and to design the maintenance actions. The 
results of the tests provide mean values concerning the whole 
insulation volume, and do not allow the characterisation of the in- 
sulator at each point 


31855 (COGEMA-CONF-90-10) Ventilation: Exploitation 
and maintenance. Ten years of experience. Letertre, J. Compag- 
nie Generale des Matieres Nucleaires (COGEMA), 50 - Cherbourg 
(France). Etablissement de La Hague. 1990. 48p. (In French). 
(CONF-9004332-: Technology outlook meeting, Pierrelatte 
(France), 18-19 Apr 1990). Order Number DE91527489. Source: 
OSTI: NTIS (US Sales Only). 

The evolution and the maintenance operations performed during 
the last ten years on the ventilation-air-conditioning system at the 
Hague plant are presented. The modifications operated in the 
ventilation-air-conditioning system were carried out in order to an- 
swer the safety requirements evolution due to the increase of the 
plant productivity. The choice and the results of the maintenance 
policies, defined as a function of the safety, quality and cost re- 
quirements, are presented. 


31856 (CONF-8910192-, pp. 162-171) Seismic analysis and 
testing of clay tile walls at the Oak Ridge Y-12 Plant. Fricke, 
K.E. (Martin Marietta Energy Systems, Inc., Oak Ridge, TN (USA)); 
Jones, W.D. Lawrence Livermore National Lab., CA (United 
States). [1989]. From 2. DOE natural phenomena hazards mitiga- 
tion conference; Knoxville, TN (United States); 3-5 Oct 1989. In 
Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

The recent DOE 6430.1A General Design Criteria has empha- 
sized the importance of determining the adequacy and, hence, 
satety of both new and old facilities to natural phenomenon haz- 
ards such as earthquakes and high winds. In order to meet the 
criteria, an existing unreinforced clay time wall, which is an integral 
part of a new facility being placed in an old building, has been 
evaluated for resistance to seismic events. Part | of this paper con- 
sists of the analytical studies. The facility was mathematically 
modeled and analyzed using a finite element program. The mate- 
rial properties used in the analysis are based exclusively on data 
available in the current engineering literature for masonry blocks 
and walls. The results of the analysis conclude that the wall is ade- 
quate to meet the seismic requirements per the new criteria, but 
the results of the testing program described in Part Il will eventu- 
ally need to be incorporated into the analysis. Part Il documents 
the results of a testing program to obtain material properties of the 
masonry and verify the values used in the anaiysis of Part |. The 
fact that most of the available testing data is on brick and concrete 
block and that the condition of the walls throughout the plants is 
suspect led to the testing program. The following tests on clay-tile 
walls, units, and panels were performed: (1) in-situ mortar joint 
shear strength of existing 12-inch walls, (2) compression strength, 
(3) tensile strength, and (4) diagonal tension (shear) strength of 
panels taken from the existing walls. The test results at this time 
are fairly inconclusive and have high standard deviations. The test- 
ing program is ongoing and is currently being expanded. 





31857 (CONF-8910192—. pp. 192-198) Equivalent static 
seismic analysis approach for process equipment in moderate 
and high hazard facilities. Hammond. C.R. (Oak Ridge National 
Lab., TN (USA)). Lawrence Livermore National Lab., CA (United 
States). [1989]. DOE Contract AC05-840R21400. From 2. DOE 
natural phenomena hazards mitigation conference; Knoxville, TN 
(United States); 3-5 Oct 1989. In Second DOE natural phenomena 
hazards mitigation conference. 436p. Order Number DE90006928. 
Source: NTIS, PC A19/MF A01. 

This paper is intended to help designers (or other seismic non- 
specialists) decide on the optimum course through the various 
paths offered by the latest General Design Criteria and to provide 
justification for simplified methods for design of moderate or high 
hazard equipment. Information is also provided on writing seismic 
load specifications for equipment. The General Design Criteria re- 
quires verification of seismic adequacy for special facilities by a 
dynamic analysis except where it can be demonstrated that the use 
of a simplified approach, such as a static load method provides as- 
surance of adequate seismic design. Here, dynamic analysis 
means considering the dynamic properties of each piece of equip- 
ment. Static load methods, which are used to qualify equipment in 
general use and low hazard facilities, are less costly mainly 
because they can be applied uniformly to an entire floor of equip- 
ment, say. Only the weight and shape of each item is needed. The 
requirements on equivalent static methods for moderate and high 
hazard facilities are more conservative. Fortunately, equipment is 
usually robust. Experience with earthquake damage indicates that 
much equipment; including piping, HVAC, cable trays, etc.; even 
when not designed to resist seismic loads, survive severe earth- 
quakes. Although earthquakes can produce damage by subtle 
effects, such as accidental torsion, most codes emphasize keeping 
the equipment in place with secure anchorage and preventing in- 
terference, that is hammering pieces together. The strategy in this 
report is to use the simplest static methods for the cases with the 
least conservatism. Then, in cases with increasing conservatism, 
consideration of dynamic properties also must increase. 


31858 (CONF-8910192-, pp. 199-204) Seismic design crite- 
ria at the Idaho National Engineering Laboratory (INEL). Harris, 
B.G. (idaho National Engineering Lab., Idaho Falls (USA)). 
Lawrence Livermore National Lab., CA (United States). [1989]. 
DOE Contract AC07-761D01570. From 2. DOE natural phenomena 
hazards mitigation conference; Knoxville, TN (United States); 3-5 
Oct 1989. In Second DOE natural phenomena hazards mitigation 
conference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

During the 40-year existence of the INEL site, the criteria used 
for the seismic design of facilities have evolved based on the 
increased understanding of earthquakes, their effect on struc- 
tures,and the specific seismic characteristics of the INEL. Several 
studies, including one scheduled for completion this year, have 
been initiated since 1970 for the purpose of utilizing evolving tech- 
nology to better define reasonable, yet conservative, seismic 
design criteria. 


31859 (CONF-8910192-, pp. 206-213) Comparison of evalu- 
ation guidelines for lite-safety seismic hazards. Wyllie, L.A. 
(H.J. Degenkolb Associates, San Francisco, CA (USA)); Love, R.J. 
Lawrence Livermore National Lab., CA (United States). [1989]. 
From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 
ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 

The guidelines presented in Design Evaluation guidelines for De- 
partment of Energy Facilities Subjected to natural Phenomena 
Hazards (UCRL 15910 Draft; May 1989) include evaluation criteria 
for existing Department of Energy buildings subjected to earth- 
quakes. These criteria were developed at the Lawrence Livermore 
National Laboratory for use in both the seismic design of new 
structures and the evaluation of existing structures. ATC-14: Evalu- 
ating The Seismic Resistance of Existing Buildings developed by 
the Applied Technology Council, consists of guidelines and criteria 
for identifying the buildings or building components that present un- 
acceptable risk to human lives. This paper compares and contrasts 
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the two evaluation guidelines for existing buildings using a proto- 
type building as an example. The prototype building is a seven 
story. concrete shear wall building assuming a General Use Occu- 
pancy. 


31860 (CONF-911162-1) Three experiments with stereo- 
scopic television: When it works and why. Draper, J.V. (Human 
Machine Interfaces. Inc.. Knoxville, TN (United States)); Handel, 
S.: Hood, C.C.; Kring, C.T. Oak Ridge National Lab., TN (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From institute of 
Electrical and Electronics Engineers (IEEE) international conter- 
ence on systems, man, and cybernetics: Charlottesville. VA (United 
States); 4 Nov 1991. Order Number DE91016277. Source: OSTI: 
NTIS; GPO Dep. 

Three experiments evaluated the impact of a stereoscopic televi- 
sion (STV) system on teleoperator performance. In the first, 
subjects performed Fitts’ tapping task by hand using direct binocu- 
lar, direct monocular, STV, and mono-image television (MTV) 
viewing. In the second, subjects performed the same task with a 
teleoperator using STV and MTV. In the third. subjects performed 
a prototypical task using STV and MTV. The results indicate that 
STV sometimes conferred a performance advantage, but the 
amount of the STV impact varied greatly across tasks. The results 


“are discussed from the perspective of information availability during 


teleoperation and the need for a multi-measure approach to perfor- 
mance assessment. 6 refs., 5 figs. 


31861 (DOE/BP/06048—-1) High efficiency motor rewind 
study: Final report. Wallace, A.K.; Spee, R. Oregon State Univ., 
Corvallis, OR (United States). Dept. of Electrical and Computer En- 
gineering. Feb 1991. 73p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-90BP06048. Order Number 
DE91017162. Source: OSTI; NTIS; GPO Dep. 

The objective of performing this work was to evaluate a new 
technology used for rewinding electric motors. Motor performance 
evaluation was conducted at the motor test facility at Oregon State 
University. The test program consisted of comparing new high effi- 
ciency motor technology and standard rewind technology with the 
Unity-Pius system. The Unity-Plus configuration exhibited reduced 
efficiency over the complete load range compared to the other mo- 
tors. Appropriately sized capacitors connected to the terminals of 
the conventional induction motor produced the same power factor 
improvement as the Unity-Plus system. Torque production and 
torque pulsation were very similar for all systems. The Unity-Plus 
configuration drew lower starting currents but the duration of the 
starting transient was increased. Motor temperature rise was about 
the same for all systems. Noise levels were about the same in all 
systems. Although determination of time to failure was not under- 
taken, the expected lifetime of the Unit-Plus system is probably 
less due to higher capacitor stress and higher insulation stress. 
The investigation concludes that a conventional induction motor 
with terminal capacitors is the most acceptable way of obtaining 
good efficiency and power factor and the Unity-Plus system cannot 
be recommended on the basis of any of the evaluation criteria 
used in this study. 14 refs., 20 figs., 16 tabs. 


31862 (DOE/DP-—0088P) Pilot diagnostic evaluation of 
maintenance at the Oak Ridge Y-12 Plant, Buildings 9212 and 
9215. USDOE Assistant Secretary for Defense Programs, Washing- 
ton, DC (United States). Nuclear Safety Diagnostic Div. May 1991. 
52p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE91018497. Source: OSTI; NTIS: GPO Dep. 

A pilot diagnostic evaluation was conducted by the Office of Nu- 
clear Self-Assessment and Emergency Management (DP-9) to 
assess the status of maintenance in Buildings 9212 and 9215 of 
the Oak Ridge Y-12 Plant and to determine the root causes of any 
identified performance problems. The decision to conduct this eval- 
uation was based on continued concerns regarding the impact of 
deteriorating maintenance on material condition and nuclear safety 
of Defense Programs (DP) facilities. The Y-12 Plant was randomly 
selected from the list of DP facilities for this evaluation. The results 
of this evaluation are to be used as input to management decisions 
regarding the maintenance of all DP facilities. In order to assess 
the effectiveness of any improvement plans in response to this 
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evaluation, a followup visit to the Y-12 Plant is planned within a 
year. 4 figs. 


31863 (DOE/RL—90-39-Vol.3-App.4A) Double-shell tank sys- 
tem dangerous waste permit application: Volume 3, Appendix 
4A. USDOE Richland Operations Office, WA (United States). Jun 
1991. 1730p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91017632. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This appendix contains the engineering design drawings for the 
double-shell tank system. Included are drawings of the electrical 
systems. structural members, piping systems, instrumentation and 
the many auxiliary systems. (JL) 


31864 (ETDE/JP-mf-1513317, pp. 14-18) Research and 
development project of ultimate working robots.: Basic tech- 
nologies. New Energy Development Organization, Tokyo (Japan). 
Oct 1990. 281p. (In Japanese). In 1989 NEDO annual summary of 
studies. (3).: Research and development of industrial technology. 
Order Number DE91513317. Source: OSTI; NTIS (US Sales Only). 

The research results in fiscal 1989 were reported of “Research 
and development project of basic technologies for ultimate working 
robots” promoted by NEDO. The array and signal processor for a 
three-axis sensor of 1mm in accuracy were fabricated to evaluate 
their characteristics, and the inference engine recognizable slip, 
hardness and moment as tactile information was constructed to 
simulate its characteristics. The trial force control actuator with a 
high-sensitive torque sensor was fabricated, and its characteristics 
were evaluated by applying it to a three-freedom actuator for a 
wrist joint. The trial force controller was fabricated to compensate 
non-linearity of the force control actuator by softwares, and its non- 
interacting controllability was evaluated by applying it to a 
three-freedom arm. Grammar specifications of the previously devel- 
oped robot language were integrated among languages for 
movement, manipulation and sensor systems. 


31865 (EUR-13236) In-situ high resolution particle sam- 
pling by large time sequence inertial spectrometry. Prodi, V.; 
Belosi, F. Commission of the European Communities, Luxembourg 
(Luxembourg). Sep 1990. 24p. Contract No. 3559-88-12 ELISPI. 
Source: OSTI; NTIS (US Sales Only). 

In situ sampling is always preferred, when possible, because of 
the artifacts that can arise when the aerosol has to flow through 
long sampling lines. On the other hand, the amount of possible 
losses can be calculated with some confidence only when the size 
distribution can be measured with a sufficient precision and the 
losses are not too large. This makes it desirable to sample directly 
in the vicinity of the aerosol source or containment. High tempera- 
ture sampling devices with a detailed aerodynamic separation are 
extremely useful to this purpose. Several measurements are possi- 
ble with the inertial spectrometer (INSPEC), but not with cascade 
impactors or cyclones. INSPEC - INertial SPECtrometer - has been 
conceived to measure the size distribution of aerosols by separai- 
ing the particles while airborne according to their size and 
collecting them on a filter. It consists of a channel of rectangular 
cross-section with a 90 degree bend. Clean air is drawn through 
the channel, with a thin aerosol sheath injected close to the inner 
wall. Due to the bend, the particles are separated according to 
their size, leaving the original streamline by a distance which is a 
function of particle inertia and resistance, i.e. of aerodynamic diam- 
eter. The filter collects all the particles of the same aerodynamic 
size at the same distance from the inlet, in a continuous distribu- 
tion. INSPEC particle separation at high temperature (up to 800 C) 
has been tested with Zirconia particles as calibration aerosols. The 
feasibility study has been concerned with resolution and time se- 
quence sampling capabilities under high temperature (700 C). 


31866 (IAEA-TECDOC-608) Interim guidance on the safe 
transport of uranium hexafluoride. international Atomic Energy 
Agency, Vienna (Austria). Jun 1991. 58p. Order Number 
DE92601325. Source: OSTI; NTIS (US Sales Only); INIS. 
Uranium hexafluoride (UF¢) is a radioactive material that has sig- 
nificant non-radiological hazardous properties. In conformity with 
international regulatory practice for dangerous goods transport, 
these properties are classed as "subsidiary risks”, although they 
predominate in the cases of depleted and natural UF,. UF, is 
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transported as a solid material below atmospheric pressure. The 
IAEA Regulations for the Safe Transport of Radioactive Material, 
1985 Edition, Safety Series No. 6, make recommendations that 
aimed to provide an adequate level of safety against radiological 
and criticality hazards. The basis for these is that the stringency of 
package performance requirements. operational procedures and 
approval and administrative procedures is graded relative to the 
severity of the hazard. The cylinders used for transporting UF, are 
also used in the production, storage and use of the material and 
that the fraction of their life cycle in which transport is involved is 
small. Consideration must also be given to the large number of ex- 
isting cylinders (estimated to be between 60,000 and 70,000). 
Specific recommendations provided for UF, transport, listed in 
Section Il, are additional to the requirements of the Regulations. 
The intent of these additional recommendations is to restrict con- 
tamination and to provide protection to workers and to the general 
public against the chemical hazard possibly resulting from a severe 
accident involving the transport of UF¢, and in addition against the 
consequences of explosive rupture of small bare cylinders of UF¢. 
20 refs, figs and tabs. 


31867 (IFVE-OP—90-56) Experimental model of the TG-5000 
flux pump. Vasil’ev, V.V. (and others); Isajkin, V.N.; Kanzyuba, 
O.D. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 4p. 
(In Russian). Order Number DE91643288. Source: OSTI; NTIS 
(US Sales Only): INIS. 

Submitted to Cryogenics. 

An experimental model of superconducting (SC) TG-5000 flux 
pump is described. The design features of the flux pump are con- 
sidered and the results are presented. The flux pump provides a 
5.5 kA DC feeding of the full scale 6m SC dipole for 8.5 h. The 
‘frozen’ current drop was 0.122% per hour. The flux pump power 
consumption is not more than 100 W. 2 refs.; 2 figs. 


31868 (INIS-mf—12908, pp. 51-79) Operating experience 
with Ontario Hydro’s irradiated fuel rays. Frost, C.R. (Ontario 
Hydro, Toronto, ON (Canada)). Ontario Hydro, Toronto, ON 
(Canada). 1984. 684p. (CONF-841094—: International workshop on 
irradiated fuel storage—operating experience and development 
programs, Toronto, Ontario (Canada), 17-18 Oct 1984). In Pro- 
ceedings of the international workshop on irradiated fuel storage: 
operating experience and development programs: Proceedings of 
the international workshop. Order Number DE91642306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The characteristics of Ontario Hydro's fuel and at-reactor 
irradiated fuel storage water pools (or irradiated fuel bays) are de- 
scribed. With on-power fuelling of reactors, each reactor of > 500 
MWe) net discharges an average of 10 or more irradiated fuel 
bundles to bay storage every full power day. The logistics of han- 
dling such large quantities of irradiated tuel bundles present a 
formidable challenge. The development of high density fuel storage 
containers and remote handling mechanisms and the use of sev- 
eral irradiated fuel bays at each reactor site have all contributed to 
the safe handling of the large quantities of irradiated fuel. Routine 
operation of the irradiated fuel bays over a period of more than 20 
years and some unusual events in the bay operation are 
described. It is concluded that the operation of Ontario Hydro's ir- 
radiated fuel storage bays has been relatively trouble-free despite 
the large quantity of fuel involved, and wet storage provides safe, 
reliable storage of irradiated fuel. Evidence indicates that there will 
be no significant change in irradiated fuel integrity over a 50 year 
wet storage period. 


31869 (INIS-mf—12910, pp. 322-345) Dry fuel handling sta- 
tion experience and Ontario Hydro (CNS) programs. Novak, J. 
(Ontario Hydro, Toronto, ON (Canada)); Miller, G. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1986. 643p. (CONF-861026-: 
International conference on CANDU fuel, Ontario (Canada), 6-8 
Oct 1986). In Proceedings of the international conference on 
CANDU fuel. Order Number DE91642541. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Irradiated CANDU fuel is normally kept under water when 
handied at Ontario Hydro stations. It is sometimes necessary, how- 
ever, to handle fuel dry. Dry fuel exposure limits have to specified 
to prevent sheath failure, U0. oxidation causing element distortion 





and contamination. Central Nuclear Services (CNS) of Ontario Hy- 
dro has been engaged over several years in studies to improve the 
understanding of fuel behaviour under dry conditions and analyzing 
actual cases. A fundamental study on U0z oxidation behaviour and 
dimensional stability using irradiated CANDU fuel was carried out. 
A time-temperature criterion was derived using a limit of 2% di- 
ametral expansion. Fission product release during oxidation was 
measured for three month old fuel at temperatures up to 900 de- 
grees Celsius and was found to be insignificant (less than 10~® of 
inventory). Bruce NGS Bundle G70551W was left without sufficient 
cooling for about five hours in a transfer mechanism commencing 
two hours after discharge. The top half of the bundle was severely 
oxidized and U0, fuel fragments became dislodged from failed 
sheaths. Minimal U0. oxidation was found and no pellet/sheath in- 
teraction observed. 


31870 (INIS-mf-12911, pp. 219-224) Ontario Hydro Re- 
search Division tritium handling system. Shmayda, W.T. 
(Ontario Hydro, Toronto, ON (Canada). Research Center). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1986. 32ip. 
(CONF-8606428-: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

A 1500 curie tritium laboratory is being constructed at Ontario 
Hydro Research Division. A special feature of this laboratory is the 
tritium storage and delivery system (TSDS). This system can 
dispense up to 125 curies of pure tritium gas per batch to experi- 
menter’s facilities within the laboratory. The system consists of two 
uranium storage beds, a circulation pump, an assay volume, a 
vacuum system and an analysis station. All components which rou- 
tinely see high levels of activity are metallic. This paper describes 
the TSDS, outlines typical operating scenarios and discusses antic- 
ipated abnormal events and the recovery procedures. 


31871 (INIS-mf—12949) Closure of an analytical chemistry 
glove box in alpha laboratory. Adelfang, P. (and others); Apari- 
cio, G.; Cassaniti, P. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Desarrollo. 1990 8p. (In 
Spanish). (CONF-9010363-: 18. annual meeting of the Argentine 
Association of Nuclear Technology (AANT), Buenos Aires (Ar- 
gentina), 22-26 Oct 1990). Order Number DE91642341. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

The works with plutonium are performed in gloves box, operated 
below atmospheric pressure, to protect the experimenters from this 
alpha-active material. After 12 years of continual processes, it was 
necessary the decommissioning of the chemistry glove box in our 
alpha-laboratory. A great deal of our attention was devoted to the 
working techniques because of extreme care needed to avoid ac- 
tivity release. The decommissioning includes the following main 
operations: (a) Planning and documentation for the regulatory au- 
thority. (b) Internal decontamination with surface cleaning and 
chelating agents. (c) Measurement of the remainder internal 
radioactivity. (d) Sealing of the glove ports and nozzles. (e) Discon- 
nection of the glove box from the exhaust duct. (f) Design and 
construction of a container for the glove box. (g) Transportation of 
the glove box from alpha-laboratory, to a transitory storage until its 
final disposal. The above mentioned operations are described in 
this paper including too: data of personal doses during the opera- 
tions, characteristics and volumes of radioactive wastes and a 
description of the instrument used for the measurement of inside 
glove box activity. (Author). 


31872 (INIS-mf-12961, pp. 60-61) General impact of 
robotics and automation in radiation environments. Meghdari, 
A. (Sharif Univ. of Technology, Theran (iran). Dept. of Mechanical 
Engineering); Salehi, Ma. Atomic Energy Organization of Iran, 
Teheran (Iran, Islamic Republic of). 1990. 173p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). in Book of abstracts of 
the international conference on high levels of natural radiation held 
in Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. ROBOTS/radiations; AUTOMA- 
TION; OPERATION; ROBOTS; RADIATIONS; SPECIFICATIONS 
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31873 (KFTI-89-22) Study on pulses degassing in vacuum 
chamber of microsecond diode with cryogenic pumping sys- 
tem. Kotenko, V.G.; Kurnosov, V.I.; Suskov, V.I.; Tkach. Yu.V.; 
Yuterov, V.B. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst. 1989. 11p. (in Russian). Order Number 
DE91643290. Source: OSTI: NTIS (US Sales Only); INIS. 

Experiments were conducted to determine the quantity and com- 
position of gases, released during generation of high-current pulse 
electron beam in vacuum chamber of microsecond diode with 
explosive-emission cathode of medium power. About 50% of re- 
leased gases are gases, condensed on the surface cooled down to 
T=78 K. 


31874 (KFTI-89-25) Calculation of cross section of helium 
pipes for cryogenic systems. Goridov, S.|. AN Ukrainskoj SSR, 
Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1989. 12p. (in 
Russian). Order Number DE91643291. Source: OSTI; NTIS (US 
Sales Only); INIS. 

System of evaluation of diameter of gas pipeline and thickness 
of AS walll was developed. Calculations were conducted for gas 
pipelines of 200 and 400 m length for cryogenic plants with different 
rate of liquid helium evaporation. Wall thickness was evaluated ac- 
cording to breaking strength conditions and registance to long crack 
formation under the effect of internal gas pressure in a tube, as 
well as to conditions of resistance to bearing by external pressure. 


31875 (LA-UR-91-2327) Transport index evaluation for low 
neutron leakage arrays — The sphere and shell model. 
McLaughlin, T.P.; Schlesser, J.A. Los Alamos National Lab., NM 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
910993-12: International conference on nuclear criticality (ICNC) 
safety, Oxford (United Kingdom), 9-13 Sep 1991). Order Number 
DE91016029. Source: OSTI; NTIS; INIS; GPO Dep. 

It is often desirable to have a package for fissile material ship- 
ment certificated for specified fissile and nonfissile mass limits but 
without restrictions on the disposition of the materials inside the 
containment vessel. Reasoned arguments are presented which 
indicate that, provided there are no significant quantities of moder- 
ating material in the containment vessel, then analyzing a package 
with a sphere and shell model for the fissile material will bound the 
multiplication factor. That is, any other disposition of this same ma- 
terial in the same shipping container and for the same array size 
will be less reactive. Calculational results are presented which sup- 
port this argument. 3 figs. 


31876 (ORNL/r-91/11) Heat transfer ink ribbon. Kobayashi, 
Naotake (Sony Chemical Corp., Kanuma (Japan)); Nishimura, 
Makoto; Nakamura, Masayuki; Sagara, Takeshi; Sugita, Satoru. 
Oak Ridge National Lab., TN (United States). [1991]. 12p. Transla- 
tion of Japanese Kokai Patent No. Sho 62[1987]-164593, July 21, 
1987. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE91017725. 
Source: OSTI; NTIS; GPO Dep. 

The presents invention concerns heat transfer ink ribbons com- 
prising a support, a release layer, an ink layer, a barrier layer, and 
an anchor layer, and the ink layer has a melt viscosity greater than 
that of the anchor layer or release layer and smaller than that the 
barrier layer. Such ribbons provide correctable sharp images even 
on rough paper. 4 figs. 


31877 (ORNL‘Ar-91-14) Heat transfer ribbon. Takeuchi, 
Tetsuya (Brother Industries, Ltd., Nagoya (Japan)). Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 19p. Translation of 
Japanese Kokai Patent No. Sho 63[1988]-283988, November 21, 
1988. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO5-840R21400. Order Number DE91017724. 
Source: OSTI; NTIS; GPO Dep. 

The present invention concerns the heat transfer ribbon used in 
printing apparatuses such as thermal printers, where printing is 
done by heat transfer. The heat transfer ribbons of the present 
invention for achieving such objectives are characterized by com- 
prising a film support; an ink layer, formed by coating on one side 
of the support, containing mainly ethylene-vinyl acetate copolymer 
resin and a highly tacky resin having a melt viscosity of 10°-5 x 
10* P at 150°C and a colorant; a topcoat layer containing the main 
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ingredients of the ink layer. wherein the topcoat layer and option- 
ally the ink layer contain one or more lubricants chosen from fatty 
acids and metals salts thereof, hydrocarbons. aliphatic amides, 
fatty acid esters, and higher alcohols. 5 figs. 


31878 Coaxial cable cutter. Hall, L.C.: Hedges. R.S. To Dept. 
of Energy. 23 Aug 1988. USA Patent patent application 7-235,079. 
10p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE91017330. Source: 
OSTI: NTIS: GPO Dep 

A cutting device is provided which is useful in trimming the jack- 
ets from semi-rigid coaxial cables and wire having a cutting bit and 
support attached to movable jaws. A thumbpiece is provided to ac- 
tuate the opening of the jaws for receiving the able to be trimmed, 
and a spring member is provided to actuate the closing of the jaws 
when thumbpiece is released. The cutting device utilizes one mov- 
ing part during the cutting operation by using a rolling cut action. 
The nature of the jaws allows the cutting device to work in space 
having clearances less than .160 inches. 3 figs. 


31879 Microwave-enhanced chemical processes. Varma, R. 
To Dept. of Energy. 15 Sep 1988. USA Patent patent application 7- 
244,779. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE91017343. Source: OST!; NTIS; GPO Dep. 

This invention pertains to a process for disposal of toxic wastes 
including chlorinated hydrocarbons, comprising, establishing a bed 
of non-metallic particulates having a high dielectric loss factor. Ef- 
fecting intimate contact of the particulates and the toxic wastes at 
a temperature in excess of about 400°C. In the presence of mi- 
crowave radiation for a time sufficient to break the hydrocarbon 
chlorine bonds and provide detoxification values in excess of 80 
and further detoxifying the bed followed by additional disposal of 
toxic wastes. 


31880 Monodisperse aerosol generator. Ortiz, L.W.; Soder- 
holm, S.C. To Dept. of Energy. 19 Sep 1988. USA Patent patent 
application 7-246,062. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE91017344. Source: OSTI; NTIS; GPO Dep. 

An aerosol generator is described which is capable of producing 
a monodisperse aerosol within narrow limits utilizing an aqueous 
solution capable of providing a high population of seed nuclei and 
an organic solution having a low vapor pressure. The two solutions 
are cold nebulized, mixed, vaporized, and cooled. During cooling, 
particles of the organic vapor condense onto the excess seed nu- 
clei, and grow to a uniform particle size. 


31881 A security panel with a keypad. Banks, W.W. Jr.; 
Uhlig, F. To Dept. of Energy. 27 Sep 1988. USA Patent patent ap- 
plication 7-249,814. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017345. Source: OSTI; NTIS; GPO Dep. 

Several control panels presently use keypads to ente: data. 
Sometimes panels require secure keypads in that they must pre- 
vent others nearby from seeing the information inputted by the 
keypad. The invention provides a secure keypad, which is easy to 
use by the user, yet is difficult for a nonuser to see. The invention 
places the keypad in a cavity, and provides an opening to allow 
access to the keypad and a window for viewing the keypad. 


31882 


Fixture tor mounting small parts for processing. 
Foreman, L.R.; Gomez, V.M.; Thomas, M.H. To Dept. of Energy. 
29 Sep 1988. USA Patent patent application 7-250,672. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-7405-ENG-36. Order Number DE91017348. Source: 
NTIS; GPO Dep. 

This invention is comprised of a fixture for mounting small parts, 
such as fusion target spheres or microelectronic components. A 
glass stalk is drawn and truncated near its tip. The truncated end 
of the glass stalk is dipped into silicone rubber forming an extend- 
ing streamer. After the rubber cures for approximately 24 hours, a 
small part is touched to the streamer, and will be held securely 
throughout processing. 5 figs. 


OSTI; 
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31883 Combination drilling and skiving tool. Stone. W.J. To 
Dept. of Energy. 29 Sep 1988. USA Patent patent application 7- 
251.485. 14p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE91017350. Source: OSTI: NTIS: GPO Dep. 

This invention pertains to a combination drilling and skiving tool 
including a longitudinally extending hollow skiving sleeve slidably 
and concentrically mounted on right-handed twist drill. Dogs or 
pawls provided on the internal periphery of the skiving sleeve 
engage with the helical grooves of the drill. During a clockwise ro- 
tation of the tool, the drill moves downwardly and the sleeve 
translates upwardly, so that the drill performs a drilling operation 
on a workpiece. On the other hand, the drill moves upwardly and 
the sleeve translates downwardly, when the tool is rotated in a 
counter-clockwise direction, and the sleeve performs a_ skiving 
operation. The drilling and skiving operations are separate, inde- 
pendent and exclusive of each other. 5 figs. 


31884 Manipulator mounted transfer platform. Dobbins, J.C.; 
Hoover, M.A.; May, K.W.: Ross, M.J. To Dept. of Energy. 12 Oct 
1988. USA Patent patent application 7-256,431. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE91017355. Source: OSTI; NTIS; 
GPO Dep 

This invention is comprised of a transfer platform for the con- 
veyance of objects by a manipulator includes a bed frame and 
saddle clamp secured along an edge of the bed fame and adapted 
so as to secure the bed frame to a horizontal crosspiece of the 
manipulator. The platform may thus move with the manipulator in a 
reciprocal linear path defined by a guide rail. A bed insert may be 
provided for the support of conveyed objects and a lifting bail may 
be provided to permit the manipulator arm to install the bed frame 
upon the crosspiece under remote control. 5 figs. 


31885 Particle separator. Hendricks, C.D. To Dept. of Energy. 
26 Oct 1988. USA Patent patent application 7-262,632. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE91017134. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of a method and apparatus that pro- 
vides for separating and classifying particles by dispersing the 
particles within a fluid that is upwardly flowing within a cone-shaped 
pipe that has its large end above its small end. Particles of similar 
size and shape migrate to individual levels within the flowing fluid. 
As the fluid is deflected by a plate at the top end of the pipe, the 
smallest particles are collected on a shelf-like flange. Ever larger 
particles are collected as the flow rate of the fluid is increased. To 
prevent particle sticking on the walls of the pipe, additional fluid is 
caused to flow into the pipe through holes that are specifically 
provided for that purpose. Sticking is further prevented by high fre- 
quency vibrators that are positioned on the apparatus. 1 fig. 


31886 (RFP-4471) A mixing study for liquid holding tanks 
at Rocky Flats. Lucerna, J.J.; Harold, J.T. EG and G Rocky Flats, 
Inc., Golden, CO (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-9110195—1: American Nuclear Society (ANS) 
conference, Albuquerque, NM (United States), 4 Oct 1991). Order 
Number DE91017302. Source: OSTI; NTIS; GPO Dep. 

Accurately measuring the amount of dissolved nuclear material 
in liquid holding tanks is an important Safeguards activity. Extract- 
ing representative samples from these tanks is difficult due to their 
criticality safe geometry. In order to better understand the problem, 
Rocky Flats initiated a study to expand on work done by Rockwell 
International dealing with mixing behavior in bulk liquid storage 
tanks. The results of the study indicated that under most circum- 
stances, geometrically safe tanks can be satisfactorily mixed using 
an air sparge. 2 refs., 5 figs. 


31887 (SAND-91-0291C) Proof-of-concept advanced non- 
pyrotechnic smoke generator component test report. 
Greenholt, C.J. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910774- 
35: 32. Institute of Nuclear Materials Management (INMM) annua! 





meeting, New Orleans, LA (United States), 28-31 Jul 1991). Order 
Number DE91016200. Source: OSTI; NTIS; GPO Dep. 

One decade ago, Sandia National Laboratories designed and de- 
veloped a nonpyrotechnic smoke generator capable of producing 
large quantities of low corrosivity, low toxicity chemical smoke to be 
used as a visual obscurant in access delay applications. Utilizing 
the same chemistry, a proof-of-concept advanced smoke generator 
is presently being tested. The testing is being conducted to evalu- 
ate two new concepts providing unique capabilities. Hemispherical 
stainless steel bladders are installed in spherically shaped chemi- 
cal storage reservoirs. This provides positive displacement of the 
chemicals and permits orientation insensitive operation. Also, a 
specially designed nozzle/valve is being evaluated as a means of 
providing a multiple initiation capability. Cyclic operation could be 
accomplished via time delay circuitry, sensor input, or on demand 
from the control console. These new capabilities provide distinct 
advantages. Some advantages may be longer obscuration times, 
optimal volume obscuration, easier facility sizing, no organic seals 
in contact with the stored chemicals, and elimination of the require- 
ment to use ultrahigh purity nitrogen as a propellant. 


31888 (SAND-91-0376C) Secure Automated Canning and 
Identification Task (SACIT). Quintana, G.R.; Thunborg, S.; Mori- 
moto, A.K. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910774-57: 32. 
Institute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91016187. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Many nuclear facilities manually remove and package, or 
“bagout”, radioactive materials from a glove box. Up to four opera- 
tors are involved in removing the can and sealing it in a plastic 
bag, sealing it in a second can and placing it on a cart for trans- 
port. A major objective of the Secure Automated Canning and 
Identification Task (SACIT) is to provide protection from an insider 
threat at bagout stations where nuclear materials are vulnerable to 
diversion and substitution. The SACIT system consists of a robot 
system, an inner glovebox transfer mechanism, a bag sealing 
mechanism, a can to can transfer device, a shrink, wrap heat ring, 
specialized robot end effectors, supervisory computer systems, and 
an operator's control station. The robot performs functions such as 
removing and weighing the can, separating the bagged can from 
the rest of the bag after it is sealed, transferring it into a second 
can, and setting up the application of a shrink wrap seal to the 
second can. The computer performs real time monitoring of the 
robots movements while screening the operator's input for validity 
and safety. A force sensor, switches on the robot arm, and a soft- 
ware world model all contribute to monitoring the robot's contact 
with its environment and prevent excessive forces which could rup- 
ture the bag. SACIT not only provides protection from an insider 
threat, it also substantially reduces radiation exposure to the 
bagout operators, minimizes personnel, improves accountability 
and minimizes waste produced from the bagout operation itself. 


31889 (SAND—91-0983C) A frequency domain method for 
the generation of partially coherent normal stationary time do- 
main signals. Smallwood, D.O.; Paez, T.L. Sandia National Labs.., 
Albuquerque, NM (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9110189-1: 62. shock and vibration 
symposium, Springfield, VA (United States), 29-31 Oct 1991). Or- 
der Number DE91017058. Source: OSTI; NTIS; GPO Dep. 

A procedure for generating vectors of time domain signals which 
are partially coherent in a prescribed manner is described. The 
procedure starts with the spectral density matrix, [G,x(f)], that re- 
lates pairs of elements of the vector random process [x(t), —co <t 
< oo]. The spectral density matrix is decomposed into the form 
[Gxx(f)] = [U(F)] [S(f)] [U(f)]/ where [U(f)] is a matrix of complex fre- 
quency response functions, and [S(f)] is a diagonal matrix of real 
functions which can vary with frequency. The factors of the spec- 
tral density matrix, [U(f)] and [S(f)], are then used to generate a 
frame of random data in the frequency domain. The cata is trans- 
formed into the time domain using an inverse FFT to generate a 
frame of data in the time domain. Successive frames of data are 
then windowed, overlapped, and added to form a vector of normal 
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stationary sampled time histories, [x(t)]. of arbitrary length. 11 refs., 
4 figs., 1 tab 


31890 (SAND—91-1326C) Melting efficiency in fusion weid- 
ing. Fuerschbach, P.W. Sandia National Labs., Albuquerque. NM 
(United States). [1991]. 29p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
911003-9: Fall meeting of the Minerals. Metals and Materials 
Society of AIME and Materials Week of the American Society of 
Metals, Cincinnati, OH (United States), 20-24 Oct 1991). Order 
Number DE91017988. Source: OSTI: NTIS; GPO Dep. 

Basic to our knowledge of the science of welding is an under- 
standing of the melting efficiency, which indicates how much of the 
heat deposited by the welding process is used to produce melting. 
Recent calorimetric studies of GTAW, PAW, and LBW processes 
have measured the net heat input to the part thereby quantifying 
the energy transfer efficiency and in turn permitting an accurate de- 
termination of the melting efficiency. It is indicated that the weld 
process variables can dramatically affect the melting efficiency. 
This limiting value is shown to depend on the weld heat flow ge- 
ometry as predicted by analytical solutions to the heat flow 
equation and as demonstrated by the recent empirical data. A new 
dimensionless parameter is used to predict the melting efficiency 
and is shown to correlate extremely well with recent empirical data. 
This simple prediction methodology is notable because it requires 
only a knowledge of the weld schedule and the material properties 
in order to estimate melting efficiency. 22 refs., 16 figs. 


31891 (SAND—91-1504C) Mode-stirred chamber field statis- 
tics: Correlation widths. Boverie, B. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9108121—1: Reverberating chamber user's 
group meeting, Boulder, CO (United States), 1-2 Aug 1991). Order 
Number DE91016190. Source: OSTI; NTIS; GPO Dep. 

The electromagnetic field in a mode-stirred chamber is a random 
process. Samples of this random process are random variables. 
Difterent realizations of this random variable can be obtained by 
changing the paddie-wheel angle, changing the frequency, or 
changing the location at which the sample is taken. Correlation 
widths can be defined for each of these three variables. For exam- 
ples, the spatial correlation width is the distance a point sensor 
must be moved to realize an uncorrelated value of the field 
(paddie-wheel angle and frequency held constant). Likewise, the 
paddie-wheel correlation width is the angle through which the pad- 
die wheel must turn to yield an uncorrelated value (location and 
frequency heki constant). The frequency correlation width is the 
frequency change required to yield an uncorrelated value (location 
and paddie-wheel angle held constant). These values were deter- 
mined experimentally for the sandia mode-stirred chamber by 
sampling the field at equal increments (for each variable) and cal- 
culating an autocorrelation function. The autocorrelation function is 
a random process (because it is calculated from a random pro- 
cess) and must be averaged to determine it width. The correlation 
widths were found to be less than 0.1° for paddie-wheel angie, 50 
kHz for frequency, and half a wavelength for spatial location. 4 
refs., 3 figs., 2 tabs. 


31892 (SAND—-91-1687C) System requirements for low- 
earth-orbit launch using laser propulsion. Lawrence, R.J. 
(Sandia National Labs., Albuquerque, NM (United States)); Zaz- 
worsky, R.M.; Monroe, D.K.; Kare, J.T. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789 ;W-7405-ENG-48. (CONF-910626-6: 6. international 
conference on emerging nuclear energy systems, Monterey, CA 
(United States), 16-21 Jun 1991). Order Number DE91017455. 
Source: OSTI; NTIS; GPO Dep. 

The use of ground-based lasers to launch small payloads but 
large total masses into low-Earth orbit may prove to be the most 
innovative and potentially economical approach for accomplishing 
this important mission. Of the several possible schemes for laser 
propulsion, two are examined: (1) ablative momentum transfer us- 
ing pulsed lasers; and (2) heat exchanger thrusters in conjunction 
with CW lasers. For an entry-level payload of ~50 kg it is found 
that the former yields payload-to-power ratios < 0.5 kg/MW with a 
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requirement for an average laser power of at least 100 MW, 
whereas the latter might yield 1 to 3 kg/MW with a laser power of 
several 10s of MW. One of the promising approaches that could 
yield a driver for such a system is the reactor-pumped laser FAL- 
CON. which scales to these power levels with the potential for long 
run times. 


31893 (UCRL-CR-107206) Radar applications of gigawatt 
sources at millimeter wave frequencies. Bruder, J.A. (Georgia 
Inst. of Tech., Atlanta, GA (United States). Research Inst.); 
Belcher, M.L. Lawrence Livermore National Lab., CA (United 
States); Georgia Inst. of Tech., Atlanta, GA (United States). Re- 
search Inst. Jun 1991. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9108146— 
1: 16. international conference on infrared and millimeter waves, 
Lausanne (Switzerland), 26-30 Aug 1991). Order Number 
DE91017541. Source: OSTI; NTIS: GPO Dep. 

The high transmit powers provided by free electron laser (FEL) 
sources in combination with the narrow antenna beamwidths 
achievable at millimeter wave (MMW) frequencies offer potential for 
use in a number of radar applications. Potential applications of 
high power millimeter wave sources include satellite imaging, low 
angle radar tracking, radar astronomy, and a number of other pos- 
sible applications such as atmospheric research, space debris 
detection, and space vehicle tracking. 3 refs., 3 figs. 


31894 (UCRL-ID-107440) Engineering assessment and 
certification of integrity of the 291-11U1 and 291-11U2 tank sys- 
tems. Graser, D.A. (Science Applications International Corp., San 
Diego, CA (United States)). Lawrence Livermore National Lab., CA 
(United States). Jun 1991. 77p. Sponsored by USDOE,. Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE91017522. Source: OSTI; NTIS; GPO Dep. 

These Engineering Assessments and Certifications of Integrity of 
retention tanks 291-11U1 and 291-11U2 have been prepared in re- 
sponse to 40 CFR 265.191 for these existing tank system” that 
store hazardous waste and do not have secondary containment. 
These technical assessments have been reviewed by an indepen- 
dent, qualified, California-registered professional engineer, who has 
certified the tank systems to be adequately designed and compati- 
ble with the stored waste so that they will not collapse, rupture, or 
fail. Certification of the 291-11U1 tank system is qualified by the 
fact that 40 CFR 265.193 requires that a tank system be upgraded 
to include secondary containment when it reaches 15 years of age 
or within two years after January 12, 1987, whichever comes later. 
Tank 291.11U1 was built in 1972 and required upgrading to 
secondary containment by January 1, 1989. This Engineering As- 
sessment has been prepared as Best Management Practice since 
this tank system was in service after January 12, 1989, but is not 
in use at this time. 


31895 (UCRL-JC—106327) Reliability performance testing of 
totally encapsulating chemical protective suits. Johnson, J.S.; 
Swearengen, P.M. Lawrence Livermore National Lab., CA (United 
States). Feb 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910477-4: 
4. annual hazardous materials management central conference 
and exhibition, Rosemont, IL (United States), 3-5 Apr 1991). Order 
Number DE91017447. Source: OSTI; NTIS; GPO Dep. 

The need to assure a high degree of reliability for totally encap- 
sulating chemical protective (TECP) suits has been recognized by 
Lawrence Livermore National Laboratory's (LLNL) Hazards Control 
Department for some time. We have conducted two series of 
worst-case TECP suit exposure tests to hydrogen fluoride (HF) as 
tag-along experiments at the DOE Liquid Gaseous Fuels Spill Test 
Facility, Frenchmen Flat Basin, Nevada Test Site 2,3,4. Results 
from these tests indicated additional experiments are necessary to 
adequately evaluate TECP suit performance to HF. Our tag-along 
experience also demonstrated the need for a separate Small Scale 
Spill (S$) Facility for carrying out TECP suit exposures, as well as 
other performance evaluations of chemical emergency response 
equipment. Financial support from a large number of private sector 
manufacturers and users of HF, as well as the DOE Collaborative 
Research and Development Program and LLNL, has been ob- 
tained to continue our study of TECP suit performance in high and 
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very high concentrations of HF. These experiments will begin in 
early May 1991. 4 refs., 3 figs., 1 tab. 


31896 (UCRL-JC—106792) An analog retina model for de- 
tecting moving objects against a moving background. Seartus, 
R.M.; Eeckman, F.H.; Colvin, M.E.; Axelrod, T.S. Lawrence Liver- 
more National Lab., CA (United States). Mar 1991. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-910450—-15: SPIE international symposium 
on optical engineering and photonics in aerospace sensing, Or- 
lando, FL (United States), 1-5 Apr 1991). Order Number 
DE91017428. Source: OSTI; NTIS; GPO Dep. 

Many applications require the ability to detect and track moving 
objects against moving backgrounds. If an object's signal is less 
than or comparable to the variations in the background, sophisti- 
cated techniques must be employed to detect the object. We 
present an analog retina model that adapts to the motion of the 
background in order to enhance objects moving with a velocity dif- 
ferent than the background velocity. A computer simulation that 
preserves the analog nature of this model and its application to 
real and simulated data are described. Our preliminary concept of 
an analog “Z” focal plane implementation is also presented. 5 refs., 
4 figs. 


31897 (UCRL-JC-106849) Application of telerobotic control 
to remote processing of nuclear material. Merrill, R.D.; Grasz, 
E.L.; Herget, C.J.; Gavel, D.T.; Addis, R.B.; DeMinico, G.A. 
Lawrence Livermore National Lab., CA (United States). 8 Jul 1991. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9109233—1: 4. world conference 
on robotics research, Pittsburgh, PA (United States), 17-19 Sep 
1991). Order Number DE91016562. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In processing radioactive material there are certain steps which 
have customarily required operators working at glove box enclo- 
sures. This can subject the operators to low level radiation 
dosages and the risk of accidental contamination, as well as gen- 
erate significant radioactive waste to accommodate the human 
interaction. An automated system is being developed to replace 
the operator at the glove box and thus remove the human from 
these risks, and minimize waste. Although most of the processing 
can be automated with very little human operator interaction, there 
are some tasks where intelligent intervention is necessary to adapt 
to unexpected circumstances and events. These activities will re- 
quire that the operator be able to interact with the process using a 
remote manipulator in a manner as natural as if the operator were 
actually in the work cell. This robot-based remote manipulation sys- 
tem, or telerobot, must provide the operator with an effective 
means of controlling the robot arm, gripper and tools. This paper 
describes the effort in progress in Lawrence Livermore National 
Laboratory to achieve this capability. 8 refs. 


31898 Pipeline repair sleeve assembly. Savard, D.D. 7 Jun 
1991. Filed date 7 Dec 1989. Canada Patent patent application 
2004881. 21p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A repair sleeve assembly is provided for sealing a leaking aper- 
ture in an internally pressurized pipeline wall. The assembly 
comprises a pair of semicircular steel shells forming a substantially 
full encirclement sleeve about the pipeline. The inner surface of 
one of the shells forms an inwardly opening recess. A flat, cylindri- 
cal, annular seal element is seated in and fully fills the recess. The 
deformable, resilient seal element comprises a body forming a cen- 
tral opening and having a plurality of annular, concentric ribs 
protruding outwardly from each of its top and bottom surfaces. The 
seal element encircles the leak. A hydraulically powered cylinder 
and chain assembly is used to cinch the shells in tightly against 
the pipeline to seal the leak. The so-stressed shells are welded to- 
gether with longitudinal and circumferential welds to create a 
pressure vessel encapsulating the leak. Fluid pressure from the 
leak acts radially against the inner vertical surface of the seal ele- 
ment to press its ribs upwardly and downwardly into tight sealing 
engagement with the containing shell and the pipeline wall. The 
provision of the seal element enables the leak to be sealed before 
the shells are welded together to form the sleeve. The use of the 





chain assembly permits welding of the shells while in the stressed 
condition. The chain assembly may subsequently be removed. An 
oversleeve assembly, comprising a pair of collars and a second 
sleeve bridging and welded to the collars, can then be emplaced 
about the first sleeve to reinforce against flexing of the pipeline 
wall beneath the repair sleeve. 10 figs 
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Refer also to citation(s) 30747, 32879, 33301, 33520, 33521, 
33522, 33523, 33524, 33525, 33526, 33527, 33528 


31899 (AUC-IBT-R-8902) Representation of boundary 
conditions at supply openings. Nielsen, P.V. Aalborg Univer- 
sitetscenter (Denmark). Inst. for Bygningsteknik. Feb 1989. 16p. 
Order Number DE91525340. Source: OSTI; NTIS (US Sales Only). 

The boundary conditions at the supply opening have strong influ- 
ence on the flow in the room and they are therefore very important. 
it is difficult to measure the profiles at the diffuser and to use them 
as boundary conditions. The flow in front of the diffuser will have a 
complicated structure but it will often develop into a free jet or a 
wall jet. It is therefore appropriate to use the conditions in the jet 
as boundary values, except in special situations when the supply 
opening is large compared to the dimensions in the room. The box 
method locates the boundary values at some distance from the 
supply opening. This method saves computer storage and compu- 
tation time. Self-preserving jet profiles and measurements from the 
actual diffuser may be used as boundary values. The prescribed 
velocity method updates the velocities in a volume close to the 
supply opening and predicts the turbulent parameters. The method 
is easy to use and it is only necessary to measure the velocity pa- 
rameters in the jet from the actual diffuser used in the predictions. 
It may also be necessary to update the temperature distribution 
and the contaminant distribution in case of non-isothermal flow and 
flow with tracer gas distribution, respectively. This method saves 
some computer storage and computation time. A few years of de- 
velopment work will make it possible to generate the boundary 
conditions directly on the computer, but this method is beyond the 
scope of the IEA Annex 20 work. (author) 13 refs. 


31900 (DOE/ER/12901-4) Experimental simulation of the 
bubble membrane radiator using a rotating flat plate. Al- 
Baroudi, H. (Oregon State Univ., Corvallis, OR (United States). 
Dept. of Nuclear Engineering); Klein, A.C.; Pauley, K. Oregon 
State Univ., Corvallis, OR (United States). Dept. of Nuclear Engi- 
neering. Jun 1990. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG07-89ER12901. (CONF-910116— 
24: 8. symposium on space nuclear power systems, Albuquerque, 
NM (United States), 6-10 Jan 1991). Order Number DE91017367. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Bubble Membrane Radiator (BMR), to be used in space re- 
actor systems, uses artificial gravity imposed on the working fluid 
by means of the centrifugal force to pump the fluid form the radia- 
tor. Experimental and analytical studies have been initiated to 
understand the nature of fluid and heat transport under the condi- 
tions of rotation. An experiment is described which measures the 
condensation of vapor on a rotating flat plate which is oriented nor- 
mal to the earth's gravity vector to simulate the BMR physics. The 
relationship between vapor flow rates and rotation speed of the flat 
plate and a number of physical parameters including amount of 
condensate, overall heat transfer coefficient, and condensate film 
thickness are studied experimentally. 2 refs., 3 figs. 


31901 (DOE/ER/14139-1) The rheology of concentrated 
suspensions: Annual report, August 1, 1990—November 30, 
1991. Acrivos, A. City Coll. of New York, NY (United States). 
Levich Inst. for Physicochemical Hydrodynamics. [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER14139. Order Number DE91018371. Source: OSTI; 
NTIS; GPO Dep. 

Short communication. SUSPENSIONS/laminar flow; PROGRESS 
REPORT; SUSPENSIONS; FLOW MODELS; REYNOLDS NUM- 
BER; SPHEROIDS; GLASS; PARTICLES; VISCOSITY 


31902 (EUR-13235) Experimental investigation of heat 
transfer in the transition region. Johannsen, K. (Technische 


42 ENGINEERING 
4204 Heat Transfer and Fluid Flow 


Univ., Berlin (DE)); Weber, P.; Feng, Q. Commission of the Euro- 
pean Communities. Luxembourg (Luxembourg). Oct 1990. 173p. 
Contract No. 3013-86-07 ELISPD. Source: OSTI; NTIS (US Sales 
Only). 

An experimental study of forced convective boiling heat transfer 
for upflow of water in a circular tube has been performed using a 
heat transfer system with temperature-controlled indirect Joule 
heating. By this way, complete boiling curves from incipience of 
boiling to fully established film boiling could be measured including 
the transition boiling regime. The boiling curves were traversed in a 
quasi-steady mode, usually by increasing the set-point wall temper- 
ature average at a constant time rate of 3.5 K/min. The vast 
majority of results covers the pressure range from 0.1 to 1.0 MPa, 
mass flux range from 25 to 200 kg/(m*s) and inlet subcooling from 
5 to 30 K. The experimental results of transition boiling heat trans- 
fer obtained in the centre of the test section were correlated in 
terms of a heat flux/surface superheat relationship that was nor- 
malized by the maximum heat flux (local CHF) and its associated 
wall superheat, respectively, to anchor the transition boiling curve 
to its low temperature limit. The upper surface temperature limit of 
the transition boiling regime was determined by inspection of mea- 
sured axial distributions of surface heat flux and corresponding wall 
temperature. The critical heat flux (CHF) and its corresponding wall 
superheat has been measured, too. These temperature-controlled 
results were compared also with power-controlled experiments. 
The data are presented in terms of a table and accurate empirical 
correlations following Katto’s generalized correlation scheme. Tak- 
ing into account previous CHF data at L/D < 100 and same range 
of flow conditions the length effect was found to further depend on 
pressure and mass flux. The data for the critical wall superheat 
show a distinct dependence upon pressure, mass flux and inlet 
quality that has not been observed before with comparable clarity. 


31903 (INIS-mf-12942) Blow.MOD2: a program for blow- 
down transient calculations. Doval, A. Investigacion Aplicada SE 
(INVAP), San Carlos de Bariloche (Argentina). 1990 7p. (in Span- 
ish). (CONF-9010363-: 18. annual meeting of the Argentine 
Association of Nuclear Technology (AANT). Buenos Aires (Ar- 
gentina), 22-26 Oct 1990). Order Number DE91646166. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

The BLOW.MOD2 program has been developed to calculate the 
blowdown phase in a pressurized vessel after a break/valve is 
opened. It is a one volume model where break height and flow 
area are specified. Moody critical flow model was adopted under 
saturation conditions for flow calculation through the break. Heat 
transfer from structures and internals have been taken into ac- 
count. Long term depressurization results and a more complex 
model are compared satisfactorily. (Author). 


31904 (LA-UR-91-1802) Pertormance of conjugate 
gradient-like algorithms in transient two-phase subchannel 
analysis. Turner, J.A. (Los Alamos National Lab., NM (USA)); 
Doster, M.J. Los Alamos National Lab., NM (United States). [1991]. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-911107-3: Winter meeting of 
the American Nuclear Society (ANS), San Francisco, CA (United 
States), 10-15 Nov 1991). Order Number DE91013373. Source: 
OSTI; NTIS; GPO Dep. 

A transient, drift-flux subchannel analysis code (SWIRL) has 
been created for the development and evaluation of algorithms for 
the solution of weakly three-dimensional fluid flow problems. Spa- 
tial discretization on a staggered grid, semi-implicit temporal 
discretization, and algebraic reduction of the conservation equa- 
tions of mass, energy, and momentum result in nonsymmetric 
block-tridiagonal linear systems of equations that must be solved 
for the pressure distribution at each time step of a transient. The 
solution of these systems of equations is the most time-consuming 
portion of the code, and direct, stationary iterative, and 
preconditioned conjugate gradient (CG)-like methods have been in- 
vestigated both for a simple approach to steady-state and for a 
severe transient. The best direct algorithm appears to be an effi- 
cient implementation of block elimination, and iterative methods are 
compared to this algorithm for accuracy, robustness, and effi- 
ciency. Results presented here indicate that preconditioned CG-like 
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methods such as Sonneveld's conjugate gradients squared are su- 
perior to an efficient direct method. 44 refs., 13 figs. 


31905 (NEI-DK-601, pp. 2.4.1-2.4.12) Numerical prediction 
of air distribution in rooms with ventilation of the mixing type 
using the standard K,<« model. Skovgaard, M. (The University of 
Aalborg (DK)); Nielsen, P.V. Danvak ApS, Lyngby (Denmark). 
1990. 202p. (CONF-9008218—: Nordic seminar on indoor air qual- 
ity and simulations. working conditions and energy economics, 
Lyngby (Denmark), 27-28 Aug 1990). In Nordic Seminar: Indoor air 
quality and simulations, working conditions and energy economics. 
Order Number DE91527069. Source: OST; NTIS (US Sales Only). 
In the summer 1988 13 countries under the International Energy 
Agency established a cooperative work - Annex 20. This Annex is 
divided into two subgroups where Denmark contributes in subtask 
1. This contribution is giving a historical background for the estab- 
lishment and the contents of Annex 20. The purpose of Annex 20 
is to carry out simulations and full-scale experiments and to com- 
pare these investigations. This is done to support a more common 
use of advanced numerical calculations in engineering flow calcula- 
tions within the field of ventilation. In the project it is possible for 
the countries to make investigations which are of particular interest 
for them in order to increase the understanding of the complicated 
flow patterns in ventilated buildings. One of these topics which is 
the interest of the University of Aalborg is the low Reynolds num- 
ber effects. Another area of interest is the boundary conditions 
around more complicated inlet devices. These two topics are com- 
mented in relation to some simulations and experiments. (author). 
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Refer also to citation(s) 30601, 30603, 30604, 30606, 31336, 
31358, 31446, 31465, 31854, 31856, 33205 


31906 (AECL-8707, pp. 16-26) Reducing unwanted effects: 
Recent developments in eddy current equipment features. 
Julier, A.G. (Hocking Electronics Inc., Temple Hills, MD (USA). 
Halo Instruments Div.). Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Jan 1985. (CONF- 
8410297-: 5. Canadian conference on nondestructive testing, 
Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in Canada - 
the next 20 years: Proceedings of the 5. Canadian conference on 
nondestructive testing. 473p. Order Number DE91642355. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It has long been established that the distribution of eddy currents 
is affected by many variables, some of which are desirable and 
some not. This paper illustrates how eddy current equipment fea- 
tures have been developed to overcome some of these problem 
effects. 


31907 (AECL-—8707, pp. 51-65) Optical detection of ultra- 
sound at distance. Monchalin, J.-P. (Department of Energy, Mines 
and Resources, Ottawa, ON (Canada)). Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 
1985. (CONF-8410297-: 5. Canadian conference on nondestruc- 
tive testing, Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in 
Canada - the next 20 years: Proceedings of the 5. Canadian con- 
ference on nondestructive testing. 473p. Order Number 
DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

Various probes which are based on optical interferometry and 
are used to detect ultrasound at distance (distances from less than 
1 millimeter to several meters) are reviewed. Their properties and 
sensitivity (detection limit) are critically discussed. We analyze a 
Michelson interferometer probe which senses the surface displace- 
ment and another one, working as an optical frequency 
discriminator, which senses the surface velocity. A differential 
arrangement is also discussed. We present also preliminary experi- 
mental results obtained by laser generation and optical detection 
on steel at distances ranging from 1 to 2 meters. 


31908 (AECL-8707, pp. 66-78) Automated ultrasonic test- 
ing systems for the characterization of defects in weldments. 
Macecek, M. (Techno Scientific Inc., Downsview, ON (Canada)); 
Luscott, K.; Wells, J.; Mak, D.K. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 1985. 
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(CONF-8410297-: 5. Canadian conference on nondestructive test- 
ing, Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in 
Canada - the next 20 years: Proceedings of the 5. Canadian con- 
ference on nondestructive testing. 473p. Order Number 
DE91642355. Source: OST!; NTIS (US Sales Only); INIS. 

An ultrasonic immersion inspection system, intended for research 
work on large, heavy section weldments, has been built. During its 
design special attention was given to the capacity and rigidity of 
the mechanical scanner and immersion tank; flexibility in the data 
acquisition subsystem, to support a number of different data collec- 
tion modes: and providing the operator with a variety of display 
methods for test data. The resulting system provides for simultane- 
ous collection of up to 8 channels of ultrasonic data, and allows 
digitization and storage of ultrasonic waveforms. Processing of the 
collected data is performed by a general purpose microcomputer, 
with test results displayed using interactive 3-dimensional colour 
graphics. Future work will involve the addition of more advanced 
algorithms for the location and sizing of weld defects. 


31909 (AECL—8707, pp. 115-129) Flaw characterization 
using the time-of-flight method and ultrasonic frequency anal- 
yses. Mak, D.K. (Department of Energy, Mines and Resources, 
Ottawa, ON (Canada)). Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Jan 1985. (CONF- 
8410297-: 5. Canadian conference on nondestructive testing, 
Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in Canada - 
the next 20 years: Proceedings of the 5. Canadian conference on 
nondestructive testing. 473p. Order Number DE91642355. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The time-of-flight method and ultrasonic frequency analysis are 
valuable tools for measuring the sizes and shapes of defects. Ex- 
periment work was carried out using both methods simultaneously 
to measure the diameter and orientation of circular rods with diam- 
eters ranging from 2 mm to 7 mm. A 5 MHz broadband transducer 
was used as a transmitter/receiver. Each rod was immersed in a 
water bath and located in the far field region of the transducer. The 
difference in travel time (At) from opposite edges of the circular rod 
was measured. Sound waves diffracted from the circular scatterer 
were analyzed at the same time to yield a frequency spectrum and 
the spacing between consecutive frequency maxima (Af) was de- 
termined. The measurements were repeated by changing the 
orientation of the transducer. Both methods have the capability to 
determine independently the diameter and orientation of the circu- 
lar rods. It was also shown that the product Atdf is approximately 
equal to 1. Time and frequency are mutually complementary vari- 
ables. The two parameters can reinforce each other in terms of the 
information each one produces. A merger of the time-of-flight 
method and ultrasonic frequency analysis will provide a powerful 
nondestructive testing method in the future. 


31910 (AECL-—8707, pp. 130-144) The introduction of real- 
time radiography for the inspection of butt welds in offshore 
pipelines. Reynolds, F.E. Jr. (Brown and Root, Inc., Houston, TX 
(USA)). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Jan 1985. (CONF-8410297-: 5. Cana- 
dian conference on nondestructive testing, Toronto, Ontario 
(Canada), 28-31 Oct 1984). In NDT in Canada - the next 20 years: 
Proceedings of the 5. Canadian conference on nondestructive test- 
ing. 473p. Order Number DE91642355. Source: OST; NTIS (US 
Sales Only); INIS. 

Real time radiography may significantly reduce the costs and ef- 
forts, improve the reliability, and eliminate some subjectivity arising 
from the conventional film radiographic inspection of butt welds in 
offshore pipeline production. This paper describes this state of the 
art technology and discusses its introduction to the production line 
of traditional pipe laying barges. 


31911 (AECL-8707, pp. 145-151) Continuous acoustic 
emission monitoring. Mitchell, J.S. (Viatec Resource Systems 
Inc., Calgary, AB (Canada)); Bassim, M.N. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference on 
nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
5. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 





A novel concept that essentially reconfigures the architecture of 
current acoustic emissions (A/E) monitoring instruments has been 
developed and is now the focus of prototype construction. This 
system will enable the continuous A/E monitoring of structures with 
enhanced reliability. Applications include integrity monitoring of 
large structures (pressure vessels, pipelines, etc.) and process 
control monitoring (valve operation, catalyst performance, etc.). 
Each application requires a thorough understanding of the metallur- 
gical and acoustic regimes operating in the structures of interest. 
With this information the A/E monitor is programmed to observe 
and to some extent identify significant acoustic emissions, and 
present this information to personnel otherwise not skilled in inter- 
pretation of A/E data. 


31912 (AECL—8707, pp. 152-162) Advanced radiography tor 
transportation and energy systems. Berger, H. (Industrial Qual- 
ity, Inc., Gaithersburg, MD (USA)). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 1985. 
(CONF-8410297-: 5. Canadian conference on nondestructive test- 
ing, Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in 
Canada - the next 20 years: Proceedings of the 5. Canadian con- 
ference on nondestructive testing. 473p. Order Number 
DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiography is a code-approved NDT method for inspections 
involving pipelines, pressure vessels and many other products. Ra- 
diography provides several advantages for inspection including 
image quality indicator (IQI) sensitivity of 2% or better, and an im- 
age for ease of interpretation and long-term inspection records. 
Advances in radiographic testing are expected to broaden the use 
of radiography. Real-time radiographic methods are now demon- 
Strating an !QI sensitivity of 2% or better. Real-time radiography is 
being applied in areas that include cast aluminum automobile 
wheels, aircraft maintenance and pipeline welds. Microfocus radio- 
graphic equipment is available in energies up to 160kV in both 
conventional and rod anode configurations. The geometric magnifi- 
cation one can achieve improves the radiographic results by 
displaying extremely small discontinuities and by the improved con- 
trast that results from the distance between object and detector. 
Applications in inspection of composites and ceramics have been 
particularly useful. The rod anode equipment has been applied to 
welds in small tubing such as used in heat exchangers. Relatively 
low energy radioisotope sources such as ytterbium-169 have also 
been used in similar applications. A notable advance in the energy 
field is the development of a portable linear accelerator for in- 
service inspection. This new Minac, a 3.5MeV machine whose 
radiation head weighs about 100 kg, has been used in several elec- 
tric utility inspections for components such as pumps and piping. A 
similar radiation head, the Shrinkac, has been particularly useful 
for piping inspections where access is often limited. Neutron radio- 
graphy is now available for on-site industrial applications because 
of developments in transportable sources. Corrosion detection in 
aircraft and other maintenance inspections are attractive applica- 
tions for this novel radiographic method. (Abstract Truncated) 


31913 (AECL-8707, pp. 163-167) NDT - radiographic pro- 
cessing quality control. McKinney, W.E.J. (Du Pont de Nemours 
(E.!.) and Co., Wilmington, DE (USA)). Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 
1985. (CONF-8410297-: 5. Canadian conference on nondestruc- 
tive testing, Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in 
Canada - the next 20 years: Proceedings of the 5. Canadian con- 
ference on nondestructive testing. 473p. Order Number 
DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

In radiography much skill and equipment go into the latent image 
formation: source, film, hokder, technique, set-up time, exposure 
time, and safety. After the exposure the film is processed in a 
chemical to form the useful visible image. Actually many films, hun- 
dreds of films, are processed by one central processor. The best 
technique and the best film, subjected to inferior processing will 
produce an inferior visible image. This paper discusses ways to 
control processing quality. 


31914  (AECL-8707, pp. 168-170) Making the transition to 
automatic processing in radiographic NDT. McKinney, W.E.J. 
(Du Pont de Nemours (E.I.) and Co., Wilmington, DE (USA)). 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
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River Nuclear Labs. Jan 1985. (CONF-8410297-: 5. Canadian 
conference on nondestructive testing, Toronto, Ontario (Canada), 
28-31 Oct 1984). In NDT in Canada - the next 20 years: Proceed- 
ings of the 5. Canadian conference on nondestructive testing. 
473p. Order Number DE91642355. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Automatic processing offers the potential for high volume, con- 
sistent quality radiographic visible image formation. But it is only 
partially automatic, and careful planning and execution are required 
to achieve the inherent value. This paper discusses the advan- 
tages, and problems of automatic processing and the procedures 
necessary in making the transition from manual to automatic pro- 
cessing. 


31915 (AECL-8707, pp. 171-175) Sensitometric values for 
industrial radiography. McKinney, W.E.J. (Du Pont de Nemours 
(E.l.) and Co., Wilmington, DE (USA)). Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 
1985. (CONF-8410297—: 5. Canadian conference on nondestruc- 
tive testing, Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in 
Canada - the next 20 years: Proceedings of the 5. Canadian con- 
ference on nondestructive testing. 473p. Order Number 


DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

In measuring sensitometric values of different film products, or in 
the use of sensitometry as a quality control tool, several methods 
may be used. This paper discusses indicated versus calculated 
values. Examples are given of the various calculated values. 


31916 (AECL-8707, pp. 176-177) Recent microfocus x-ray 
imaging applications. Peugeot, R.S. (Ridge Inc., Tucker, GA 
(USA)). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Jan 1985. (CONF-8410297-: 5. Cana- 
dian conference on nondestructive testing, Toronto, Ontario 
(Canada), 28-31 Oct 1984). In NDT in Canada - the next 20 years: 
Proceedings of the 5. Canadian conference on nondestructive test- 
ing. 473p. Order Number DE91642355. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. X-RAY RADIOGRAPHY/resolution; REAL TIME 
SYSTEMS; RESOLUTION 


31917 (AECL-8707, pp. 194-206) An advanced heat ex- 
changer eddy current inspection system. DeVerno, M. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Ghent, H.; Licht, H. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 1985. 
(CONF-8410297-: 5. Canadian conference on nondestructive test- 
ing, Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in 
Canada - the next 20 years: Proceedings of the 5. Canadian con- 
ference on nondestructive testing. 473p. Order Number 
DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 
Nondestructive techniques and equipment are required for fast, 
reliable testing of heat exchanger tubes during both unanticipated 
and scheduled inspections. An advanced eddy current inspection 
system has been developed at Chalk River Nuclear Laboratories to 
meet this need. The inspection system provides real-time data ac- 
quisition, display, recording and hardcopying to allow on-line 
analysis by a qualified eddy current analyst. In real time, a one 
page printout containing impedance images and strip chart traces 
of eddy current signals is produced for each tube. Tube coordi- 
nates, inspection data, print number and data acquisition validity 
messages are also included for record keeping purposes. This 
record enables the signal analyst to readily identify, analyze and 
comment on anomalous signals. Three pairs of eddy current test 
data (X and Y components) can be fed into the system. All three 
data sets plus probe position and tube information are stored on 
FM tape. The operator can select one data set for real-time dis- 
play. A tape playback feature permits a convenient means of 
further analyzing data. This inspection system, known as R’Eddy 
Record, requires two people to operate, can realistically inspect 
400 tubes/8 h shift, and is compatible with all commercially avail- 
able single and multifrequency eddy current instruments using 
either absolute or differential type probes. Previous inspection data 
can be compared with current inspection data. This provides a 
convenient means of monitoring a heat exchanger’s tube perfor- 
mance, and permits long range planning for tube plugging and/or 
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heat exchanger replacement. This paper describes the complete 
inspection system, how it is operated and field experience to date. 


31918 (AECL-8707, pp. 235-249) Eddy current inspection 
of mildly ferromagnetic tubing. Mayo, W.R. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Carter, J.R. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Jan 1985. (CONF- 
8410297-: 5. Canadian conference on nondestructive testing, 
Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in Canada - 
the next 20 years: Proceedings of the 5. Canadian conference on 
nondestructive testing. 473p. Order Number DE91642355. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The past decade has seen the development of eddy current 
probes for inspection of the mildly ferromagnetic alloy Monel 400. 
Due to the rapid advances in permanent magnet technology similar 
probes have been upgraded to magnetically saturate, and hence 
inspect, the duplex stainless steel! Sandvik 3RE60, which has satu- 
ration induction more than twice that of Monel 400. Prototypes of 
these probes have been tested in three ways: saturation capability, 
quality of typical eddy current data, and ability to eliminate perme- 
ability induced signals. Successful laboratory testing, potential 
applications, and limitations of these type probes are discussed. 


31919 (AECL-8707, pp. 289-296) The benefits of NDT 
training for Canadians. Manzer, L.B. (Canadian Society for Non- 
destructive Testing Foundation, Hamilton, ON (Canada)). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference 
on nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
5. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

Although industry is becoming increasingly aware of the benefits 
to be derived from nondestructive testing, many of these same 
firms have yet to realize the importance and impact of effectively 
educating NDT personnel. The author outlines the history of NDT 
training in Canada, the types of programs available, the typical stu- 
dent profile, and who the target market could (and should) be. The 
author then discusses the effects of NDT training and education in 
Canadian industry. 


31920 (AECL-8707, pp. 298-302) Certification of nonde- 
structive testing personnel in Canada: An update. Caron, V. 
(Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada)). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jan 1985. (CONF-8410297-: 
5. Canadian conference on nondestructive testing, Toronto, Ontario 
(Canada), 28-31 Oct 1984). In NDT in Canada - the next 20 years: 
Proceedings of the 5. Canadian conference on nondestructive test- 
ing. 473p. Order Number DE91642355. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper surveys both the national and international scenes re- 
garding the certification of nondestructive testing (NDT) personnel. 
In Canada, the increasing demand for NDT personnel and the im- 
plementation of the M-Standards have led to the need for 
automating the administration of the program. Concurrently, the in- 
creased interest towards harmonizing national certification schemes 
has steered activities in both the ISO and the ICNDT forums. 


31921 (AECL-8707, pp. 303-306) Looking into the future. 
Sharpe, R.S. (UKAEA Harwell Lab. (UK)). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference on 
nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
5. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

The recent rapid growth in scientific maturity of NDT is resulting 
in greater confidence in finding defects, higher inspection reliability, 
better understanding of the principles and limitations of the tech- 
niques conventionally used and a more quantitative approach to 
the assessment of the nature and sizes of defects through im- 
proved signal and data processing routines. In addition, the 
boundaries of nondestructive testing are reaching out to encom- 
pass new objectives and also provide a wider horizon than just 
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inspection after manufacture, for which the majority of the conven- 
tionally applied techniques and application philosophies were 
primarily designed. This paper shows how the National NDT Cen- 
tre at Harwell is operated to provide a focus of activity in the UK 
for spearheading this progress towards greater technological matu- 
rity. Examples taken from the current programmes of work are 
used to illustrate moves towards a quantitative science, greater 
sensitivity and higher reliability and accuracy, linking the technol- 
ogy more overtly to a better understanding of fracture processes 
and better process control which should make NDT, as an inspec- 
tion process at ‘the end of the line’, edge towards redundancy!. 


31922 (AECL-8707, pp. 307-315) NDE of structural ceram- 
ics by high frequency ultrasonics. Fahr, A. (National Research 
Council of Canada, Ottawa, ON (Canada)). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference on 
nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
§. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 

A high frequency ultrasonic system with computer controlled data 
acquisition and analysis has been described. The system has been 
used to detect surface flaws in the size range of 20-300 um in hot 
pressed silicon nitride. The detection technique is based on 
Rayleigh waves which are generated as a result of the mode con- 
version of compressional waves incident from water onto the 
surface of the test material at near the Rayleigh angle. The scatter- 
ing of the Rayleigh waves by surface cracks has been detected, 
analysed in the time and frequency domains, and correlated with 
the size of the cracks. 


31923 (AECL-8707, pp. 316-330) Hot pressed piezo-electric 
ceramic elements for ultrasonic transducers. Patel, N.D. (Mc- 
Master Univ., Hamilton, ON (Canada)); Andel, J. van den; 
Nicholson, P.S. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jan 1985. (CONF-8410297-: 
5. Canadian conference on nondestructive testing, Toronto, Ontario 
(Canada), 28-31 Oct 1984). In NDT in Canada - the next 20 years: 
Proceedings of the 5. Canadian conference on nondestructive test- 
ing. 473p. Order Number DE91642355. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Piezoelectric ceramics (PZT4, PZT5, PZT7 and SPN) were in- 
vestigated for development of high frequency (30-100 MHz) normal 
and focussed transducers. Hot pressed piezoelectric materials with 
a controlled grain size of ~ 2 um and approaching theoretical den- 
sity can be lapped down to 30 um thickness without structural 
damage whereas conventional sintered piezoelectric material with 
gram sizes ranging from 2-15 wm and at least 3% porosity can 
only be lapped down to 100 um. Hot pressed piezoelectric ceram- 
ics when compared with conventional piezoelectric ceramics, show 
higher values of coupling coefficient (10-20%), elastic compliance 
~ 12% and moderate increases in mechanical quality factor (Qm) 
and dielectric constant. The compressional sound velocity mea- 
sured along the poling direction is very sensitive to the switching of 
dipoles other than 180° ones. The velocity increases as the polar- 
ization increases and this constitutes a useful method for quality 
control of the piezoelectric ceramic as it gives the correct thickness 
resonant frequency. By accurately measuring the change by a 
comparison method, the dipole behaviour can be better understood 
and the degree of polarization and depolarization can be estab- 
lished. Temperature dependent polarization and depolarization is 
also discussed in the light of dipole switching. Hot pressed SPN 
and PZT5 are sufficiently transparent to be considered for use in 
opto-ultrasonic applications such as in medicine. Because of the 
high value of the thickness-frequency constant and low Qm, SPN 
seems a better choice as a high frequency transducer material. 
The signal spectra of a high frequency transducer constructed from 
these materials is presented. 


31924 (AECL-8707, pp. 331-344) Ultrasonic analysis of 
voids in glass: Theory and practice. Stockman, A.J. (McMaster 
Univ., Hamilton, ON (Canada)); Andel, J. van den; Nicholson, P.S. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Jan 1985. (CONF-8410297-: 5. Canadian 
conference on nondestructive testing, Toronto, Ontario (Canada), 





28-31 Oct 1984). In NDT in Canada - the next 20 years: Proceea- 
ings of the 5. Canadian conference on nondestructive testing 
473p. Order Number DE91642355. Source: OSTI: NTIS (US Sales 
Only); INIS. 

The characterization of voids in glass enables the study of re- 
flected ultrasonic signals off known but undisturbed defects which 
can also be characterized by optical means. The reflected ultra- 
sonic signals can be compared with theoretical signals transformed 
to a frequency spectrum by a computer and a frequency spectrum 
can be transformed to a time signal (A-scan). Flaw information can 
now be read from such signals, and such will eventually help to 
characterize flaws in opaque ceramics. 


31925 (AECL-—8707, pp. 345-355) Computer simulation of 
ultrasonic testing. Duncan, D.B. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference 
on nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
5. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI!; NTIS (US Sales Only); INIS. 

Computer simulation is a powerful aid to the understanding of 
physical processes. It is shown how it can be used in the design 
and understanding of ultrasonic testing procedures. A description 
of some of the techniques used in the computer simulation of ultra- 
sonic testing of materials is given. These simulations are based on 
the numerical approximation of the equations of infinitesimal elas- 
ticity in regions with various geometries and boundary conditions. 
The equations of elasticity are usually written as a system of sec- 
ond order partial differential equations for the displacements and 
most simulations approximate this form of the equations. It is pos- 
sible to rewrite the equations as a larger system of first order 
partial differential equations for the displacement velocities and the 
stresses. A computer model based on the first order form of the 
elasticity equations has been developed at Chalk River Nuclear 
Laboratories, and it is compared with the other techniques de- 


scribed. It is shown how cracks, cavities and the input of pulses by 
transducers can be modelled, and also how the computational 
region can be restricted to manageable size using artificial bound- 
aries. Limitations imposed by available computing power are 
explained. Current applications are illustrated and the wide range 
of potential applications discussed. 


31926 (AECL—8707, pp. 356-371) A novel approach to eddy 
current imaging of detects in aluminum sheets. Leemans, D. 
(Techno Scientific Inc., Downsview, ON (Canada)); Macecek, M. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Jan 1985. (CONF-8410297-: 5. Canadian 
conference on nondestructive testing, Toronto, Ontario (Canada), 
28-31 Oct 1984). In NDT in Canada - the next 20 years: Proceed- 
ings of the 5. Canadian conference on nondestructive testing. 
473p. Order Number DE91642355. Source: OST}; NTIS (US Sales 
Only); INIS. 

Eddy current testing relies on the disturbance of eddy currents 
induced in a conducting material by an alternating electromagnetic 
field. While the data acquisition is very simple, its interpretation is 
complex and a lifetime of experience of the operator is sometimes 
required. This paper describes a new approach where the flaws in 
aluminum sheets will be imaged in a fashion similar to an X-ray or 
ultrasonic C-scan image. An array of coils is used to generate the 
image of the flaw. Both wire wound and printed circuit coil arrays 
can be used. The inversion of the data is discussed and future 
work outlined. 


31927 (AECL-8707, pp. 372-386) Developments in x-ray 
stress measurement: The CANMET portable stress diffrac 
tometer. Holt, R.A. (Department of Energy, Mines and Resources, 
Ottawa, ON (Canada)). Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Jan 1985. (CONF- 
8410297-: 5. Canadian conference on nondestructive testing, 
Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in Canada - 
the next 20 years: Proceedings of the 5. Canadian conference on 
nondestructive testing. 473p. Order Number DE91642355. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The measurement of stress in a surface with X-rays makes use 
of the Bragg law for the diffraction of monochromatic X-rays from a 
crystal to measure precisely the small changes in lattice parameter 
corresponding to elastic distortion. Until recently. accurate stress 
measurements using this technique have been confined to the lab- 
oratory. The recent development of compact position sensitive 
proportional counters. solid state high voltage supplies and com- 
pact X-ray tubes and the availability of powerful. inexpensive 
computers make it possible to design a diffractometer to measure 
stress in engineering structures and components in the field under 
clement conditions. The CANMET Portable Stress Diffractometer 
has been designed to make accurate stress measurements in the 
field while retaining adequate versatility for dedicated laboratory 
use. It has several unique features including the precisely con- 
trolled angular alignment of the incident X-ray beam relative to the 
specimen surface which allows the measurement of stress in 
coarse grained materials and those with pronounced gradients in 
crystallographic texture. A commercial prototype of the instrument 
is currently being built 


31928 (AECL-8707, pp. 408-423) An industrial application 
of computer assisted tomography: Detection, location and siz- 
ing of shrink cavities in valve castings. Tonner, P.D. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.): Tosello. G. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Jan 1985. (CONF- 
8410297-: 5. Canadian conference on nondestructive testing, 
Toronto, Ontario (Canada), 28-31 Oct 1984). In NDT in Canada - 
the next 20 years: Proceedings of the 5. Canadian conference on 
nondestructive testing. 473p. Order Number DE91642355. Source: 
OSTI!; NTIS (US Sales Only); INIS. 

Computer assisted tomography (CAT) scanning is a nondestruc- 
tive testing technique used to obtain quantitatively accurate 
mappings of the distribution of linear attenuation coefficients inside 
an object. To demonstrate the potential of the technique for accu- 
rately locating defects in three dimensions, a sectioned 5 cm gate 
valve with a shrink cavity made visible by the sectioning was tomo- 
graphically imaged using a Co-60 source. The tomographic images 
revealed a larger cavity below the sectioned surface. The position 
of this cavity was located with an in-plane and axial precision of 
approximately +- 1 mm. The volume of the cavity was estimated to 
be approximately 40 mm°. 


31929 (AECL-8707, pp. 445-453) Materials effects on 
acoustic emission during deformation and fracture. Bassim, 
M.N. (Manitoba Univ., Winnipeg. MB (Canada)). Atomic Energy of 
Canada Ltd., Chalk River. ON (Canada). Chalk River Nuclear 
Labs. Jan 1985. (CONF-8410297-: 5. Canadian conference on 
nondestructive testing, Toronto, Ontario (Canada), 28-31 Oct 
1984). In NDT in Canada - the next 20 years: Proceedings of the 
5. Canadian conference on nondestructive testing. 473p. Order 
Number DE91642355. Source: OSTI; NTIS (US Sales Only); INIS. 
The technique of acoustic emission is increasingly used for non- 
destructive testing of large structures. Because of its passive 
nature in detection of the stress wave emissions which occur dur- 
ing plastic deformation and/or crack propagation, it is possible to 
monitor large areas by using a relatively low number of transduc- 
ers. While the application of the technique is being perfected, 
understanding of the nature and origin of acoustic emission is less 
clear due to the complexity of quantifying the nature of the acoustic 
sources and the effect of the medium where the stress waves are 
propagating. In this investigation, models describing the origin of 
acoustic emission in terms of dislocations are reviewed. The effect 
of attenuation on the stress waves is examined and the extent of 
acoustic emission activity from a specific material is related to its 
microstructure. A comprehensive analysis of the nature of acoustic 
emission as observed in a typical application is thus presented. 


31930 (AECL-9394, pp. 1-5; Paper A-8-1000) Calculations 
on the echoes with various pulse shapes. Imoto, K. Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Mar 1987. (CONF-8704207-: 5. Pan Pacific confer- 
ence on nondestructive testing, Vancouver (Canada), 7-10 Apr 
1987). In Proceedings of the 5. Pan Pacific conference on nonde- 
structive testing. 617p. Order Number DE91642380. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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| had already reported to 4th PPCNDT (1) and 11th WCNDT (2) 
In these reports. the sound fields had been mainly studied. Re- 
cently | had calculated with the echoes to clarifying what shape of 
pulse is important effect at Ultrasonic Testing 


31931 (AECL-9394. pp. 18-30: Paper A-8-1100) Ultrasonic 
discrimination technique of defect types in welded pipe. Fuji- 
sawa. K.. Takahashi. A.: Sakaguchi. K.: Kurahashi. T. Atomic 
Energy of Canada Ltd.. Chalk River. ON (Canada). Chalk River 
Nuclear Labs. Mar 1987. (CONF-8704207-: 5. Pan Pacific conter- 
ence on nondestructive testing. Vancouver (Canada), 7-10 Apr 
1987). In Proceedings of the 5. Pan Pacific conference on nonde- 
structive testing. 617p. Order Number DE91642380. Source 
OSTI: NTIS (US Sales Only): INIS. 

Defect classification techniques from ultrasonic examination in- 
formations were investigated in submerged arc welded steel pipes 
and electric resistance welded steel pipes. The ultrasonic examina- 
tion equipments were developed for acquiring various kind of 
ultrasonic informations. such as echo amplitude pattern. indicated 
detect length. echo amplitude change due to probe rotations. Auto- 
matic scanner suitable to SAW pipes was also developed. The 
effective features against the classification was investigated. and 
the logic for discriminating planar defects from voluminal defects in 
SAW pipes was developed and applied to the sample pipes 


31932 (AECL-9394, pp. 86-93: Paper B-8-1000) The use of 
photothermographic films with industrial radiography. McCar- 
ney, G. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Mar 1987. (CONF-8704207-: 5. Pan 
Pacific conference on nondestructive testing, Vancouver (Canada), 
7-10 Apr 1987). In Proceedings of the 5. Pan Pacific conference 
on nondestructive testing. 617p. Order Number DE91642380 
Source: OSTI; NTIS (US Sales Only): INIS. 

Heat developed photographic materials are a unique and useful 
class of image recording media. The very nature of the processing 
frees us from the problems of wet chemical development, and of- 
fers a convenient and portable alternative. This technology is now 
being focused on, among other technical fields, the creation of 
useful products for the industrial radiographer. The first such film, 
designated Inspex, is intended for applications where radiographic 
sensitivity of 2 to 4 percent is sufficient and primarily for X-Rays 
generated at 200 kv or less. Two new films of higher sensitivity are 
under laboratory development and testing and represent a new 
generation of easy to use dry process imaging materials. 


31933 (AECL—9394, pp. 127-136; Paper B-8-1430) Monte 
Cario simulation mode! of x-ray ndt for an arbitrary shape of 
body. Kobayashi, N.; Hashimoto. K. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Mar 1987. 
(CONF-8704207-: 5. Pan Pacific conference on nondestructive 
testing, Vancouver (Canada), 7-10 Apr 1987). In Proceedings of the 
5. Pan Pacific conference on nondestructive testing. 617p. Order 
Number DE91642380. Source: OSTI; NTIS (US Sales Only); INIS. 

When one attempts to apply the theoretical analysis to the realis- 
tic object, the difficulties will be encountered in its own 
complications of the external shape and its internal structures. Cur- 
rently the method of the theoretical analysis to the radiography is 
based on calculation of two types of contributions: one is the direct 
penetrating, and the other is the once scattered. In the real world, 
however, the multiple scattering also contributes to form the radio- 
graph. To get over these difficulties the author intends to construct 
new systematic approaches by means of the Monte Carlo simula- 
tion methods. These approaches, known as MORSE-CG’, are 
recognized its validity in the fields of the nuclear engineering. This 
method has the prominent ability to describe the complicated 
shape of the materials. so if we arrange the method to match the 
Situation found in the radiation inspection, we can expect to 
construct of the new model which is applicable to the various cir- 
cumstances encountered in the radiography. And also by its own 
nature of the Monte Carlo simulation the multiple scattering can be 
treated essentially in the same manner as the single or directly 
penetrating radiation. 


31934 (AECL-9394, pp. 137-146; Paper B-8-1515) The safety 
assessment and ndt of in-service pressure vessel. He Zeyun; 
Yuan Rong; Liu Qing; Li Zezheng. Atomic Energy of Canada Ltd., 
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Chalk River. ON (Canada). Chalk River Nuclear Labs. Mar 1987. 
(CONF-8704207-: 5. Pan Pacific conference on nondestructive 
testing. Vancouver (Canada). 7-10 Apr 1987). In Proceedings of the 
5. Pan Pacific conference on nondestructive testing. 617p. Order 
Number DE91642380. Source: OSTI; NTIS (US Sales Only): INIS 

By means of Chinese CVDA-1984. the 'Code of Pressure Vessel 
Detect Assessment’. according to the criteria of use. we have 
widely made the NDT of assessment for many in-service pressure 
vessels. It can shorten the overhaul period of a vessel, save the 
cost and ensure the true safety of a vessel in service. Based on 50 
samples of experiences of practical examination of in-service pres- 
sure vessels. this paper reviews the requirements of the code for 
NDT, the selection of examination plan, the establishment of exam- 
ination procedure, the determination of the defect sizes including 
length. self height. distance between defects and defect location, 
the judgment of defect nature. the requirements of a defect record 
and the NDT personnel. etc. 


31935 (AECL-9394, pp. 173-183; Paper A-9-0915) Detection 
and characterization of spherical particles in glass and glass- 
ceramic matrices. Stockman. A.; Nicholson, P.S.; Andel, J. van 
den. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Mar 1987. (CONF-8704207-: 5. Pan 
Pacific conference on nondestructive testing, Vancouver (Canada), 
7-10 Apr 1987). In Proceedings of the 5. Pan Pacific conference 
on nondestructive testing. 617p. Order Number DE91642380. 
Source: OSTI: NTIS (US Sales Only); INIS. 

In order to characterize inhomogeneities in monolithic ceramics, 
signal characterization of backscattered 25 MHz focussed, pulsed 
ultrasound has been applied in a step by step approach. The first 
step was to examine voids in glass. These were optically charac- 
terized as spheres with diameters of 30 to 120 yum. Correlations 
were made with the ultrasonic signals returned. A mathematical 
model for ultrasound scattering from spheres in an elastic medium 
based on Ying and Truell’s work was used to predict the frequency 
response characteristics for voids. The next step involved the man- 
ufacture of spherical particles of zirconia in the size range of 20 to 
200 wm diameter which were also imbedded in glass. The model 
was modified to calculate the backscattering of ultrasound from in- 
homogeneities of known elastic constants. The most recent step 
was the introduction of spherical inclusions into crystallizabie glass. 
Optical characterization was made, then the glass was crystallized 
to introduce a host matrix structure similar to that of a ceramic. Us- 
ing appropriate values for elastic constants, experimental and 
theoretical results are found to be well correlated. This presentation 
review the work down on inhomogeneities in glasses and its appli- 
cation to defect characterization in ceramics. 


31936 (AECL—9394, pp. 243-246; Paper A-9-1545) Develop- 
ment of the boiler tube wall thickness ultrasonic detector. 
Uehari, K.; Nishiguchi, H.; Iwamoto, K.; Kaneko, S.; Koizumi, K. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Mar 1987. (CONF-8704207-: 5. Pan Pacific 
conference on nondestructive testing, Vancouver (Canada), 7-10 
Apr 1987). In Proceedings of the 5. Pan Pacific conference on 
nondestructive testing. 617p. Order Number DE91642380. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Wall thickness of fossil fuel firing power boiler tubes are mea- 
sured by ultrasonic test at regular intervals as part of in-service 
inspections. The measuring tubes are located high up on the boiler 
and at restricted sites, and many man-hours are required for 
preparatory of boiler tube wall thickness scale removal. To improve 
the efficiency and reliability of boiler tube wall thickness measure- 
ments, a system was developed for measuring the tube wall 
thickness by ultrasonic test from inside the tube. The primary fea- 
tures of this system are: (1) polishing on the outersurface of boiler 
tubes is not necessary because measurements are made from in- 
side. (Reduction of man-hours), (2) measurements in limited places 
where manual measurement is difficult or impossible is made pos- 
sible because automatic measurement from inside the tube is 
made by an ultrasonic probe introduced into the tube from the in- 
spection hole of the header. (Improvement of reliability), and (3) 
the tube wall thickness is measured by a submerged ultrasonic 
rotary probe at an accuracy of +-0.1 mm along the full length. (im- 
provement of reliability). 





31937 (AECL-9394, pp. 255-268: Paper B-9-0915) NDT and 
inspection of tritium removal tacility. Schulze. B.: Dufour, J.P. 
Zmasek. R. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Mar 1987. (CONF-8704207-: 
5. Pan Pacific conference on nondestructive testing, Vancouver 
(Canada), 7-10 Apr 1987). In Proceedings of the 5. Pan Pacific 
conference on nondestructive testing. 617p. Order Number 
DE91642380. Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU heavy water reactors produce tritium in the moderator 
and coolant circuits through neutron absorption by the deuterium 
atoms in heavy water. The concentration of tritium, in the form of 
DTO molecules builds up slowly with time of reactor operation. A 
typical yearly production rate of tritium is 2400 curie for each 
megawatt of electricity produced and as a consequence, a 600 
megawatt Candu reactor produces 1.4 million curie of tritium per 
year. Tritium decays to 3He, a non radioactive species, and has a 
half lite of approximately 12 years. Both Ontario Hydro and AECL 
are constructing plants to remove tritium from heavy water to main- 
tain the tritium concentration below the equilibrium value. This will 
result in lower radiation doses to operating personnel and reduce 
the level of radiation in any releases of heavy water to the environ- 
ment. 


31938 (AECL-—9394, pp. 294-307; Paper B-9-1400) New sys- 
tems on nondestructive testing: radioscopy, radiometry, and 
computerized tomography. Link, R.; Grimm, R.; Munro, J.J. Ill. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Mar 1987. (CONF-8704207-: 5. Pan Pacific 
conference on nondestructive testing, Vancouver (Canada), 7-10 
Apr 1987). In Proceedings of the 5. Pan Pacific conference on 
nondestructive testing. 617p. Order Number DE91642380. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper provides a brief summary of several developments of 
new radiologic systems for nondestructive material testing which 
have occurred during the last five years. 


31939 (AECL-9394, pp. 308-315; Paper B-9-1430) Automat- 
ing the radiographic ndt process. Aman, J.K. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Mar 1987. (CONF-8704207-: 5. Pan Pacific conference on 
nondestructive testing, Vancouver (Canada), 7-10 Apr 1987). In 
Proceedings of the 5. Pan Pacific conference on nondestructive 
testing. 617p. Order Number DE91642380. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Automation, the removal of the human element in inspection, 
has not been generally applied to film radiographic NDT. The justi- 
fication for automating is not only productivity but also reliability of 
results. Film remains in the automated system of the future be- 
cause of its extremely high image content, approximately 8 x 10° 
bits per 14 x 17. This is equivalent to 2200 computer floppy discs. 
Parts handling systems and robotics applied for manufacturing and 
some NDT modalities, should now be applied to film radiographic 
NDT systems. Automatic film handling can be achieved with the 
daylight NDT film handling system. Automatic film processing is be- 
coming the standard in industry and can be coupled to the daylight 
system. Robots offer the opportunity to automate fully the exposure 
step. Finally, computer aided interpretation appears on the horizon. 
A unit which laser scans a 14 x 17 inch film in 6 - 8 seconds can 
digitize film information for further manipulation and possible auto- 
matic interrogations (computer aided interpretation). The system 
called FDRS (for Film Digital Radiography System) is moving to- 
ward 50 micron (16 lines/mm) resolution. This is believed to meet 
the need of the majority of image content needs. We expect the 
automated system to appear first in separate parts (modules) as 
certain operations are automated. The future will see it all come to- 
gether in an automated film radiographic NDT system. 


31940 (AECL-9394, pp. 316-325; Paper B-9-1515) A high- 
sensitivity, one-sided x-ray inspection system. Berger, H.; 
Cheng, Y.T.; Criscuolo, E.L. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Mar 1987. (CONF- 
8704207-: 5. Pan Pacific conference on nondestructive testing, 
Vancouver (Canada), 7-10 Apr 1987). In Proceedings of the 5. Pan 
Pacific conference on nondestructive testing. 617p. Order Number 
DE91642380. Source: OSTI; NTIS (US Sales Only); INIS. 
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This paper describes an x-ray backscatter inspection system ca- 
pable of probing a sample from one side to detect discontinuities 
such as delaminations, voids, cracks or foreign material. The 
method makes use of a new backscatter x-ray concept. An x-ray 
camera with a slot collimator (instead of pin-holes as in past cam- 
eras) offers much improved speed of response for imaging 
scattered radiation. The collimation of the interrogating x-ray beam 
and the field of view of the imaging camera provide a means to lo- 
cate a defect and size it. The technique is particularly useful for the 
inspection of laminated, composite structure as used in pressure 
vessels, rocket motor cases, aircraft structure, etc. The primary 
components of the inspection system are an x-ray source providing 
a collimated x-ray beam and the slot camera. The initial studies to 
show the feasibility of the imaging technique, as reported here, 
have been done with x-ray film. The work has demonstrated that 
the x-ray backscatter instrument will detect anomalies quickly. ef- 
fectively and in a quantitative manner. Further, as compared to 
other nondestructive testing approaches, the x-ray slot camera pro- 
vides a one-sided, practical inspection of the total thickness of the 
inspected wall in a single view. The technique gives information 
which is, in effect, a backscatter tomograph. The presentation of 
the discontinuity indications in the total wall thickness of the object 
as given by the slot camera not only speeds the inspection but 
also enhances the interpretation of the inspection data. 


31941 (AECL-9394, pp. 435-448; Paper B-10-1030) Probes 
to overcome eddy current limitations. Cecco, V.S.; Sharp, F.L 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Mar 1987. (CONF-8704207-: 5. Pan Pacific 
conference on nondestructive testing, Vancouver (Canada), 7-10 
Apr 1987). in Proceedings of the 5. Pan Pacific conference on 
nondestructive testing. 617p. Order Number DE91642380. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The availability of multifrequency computer-aided systems has 
significantly increased the scope of eddy current testing. Unfortu- 
nately, so has the cost and complexity of inspections. Often a 
more cost effective approach to improve signal-to-noise is through 
probe design. Signal-to-noise ratio can be improved by maximizing 
defect signal, discriminating between defect signal and noise, mini- 
mizing noise amplitude, and compensating against unwanted 
background signals. Some of the more difficult inspection problems 
are detection of shallow surface defects, cracks in multi-layer com- 
ponents, defects at expansion or tubesheet regions in installed 
heat exchanger tubing. circumferential cracks, and defects in ferro- 
magnetic tubing. In many of these cases, multifrequency inspection 
is not effective. This paper describes a number of probes and their 
performance which were developed at the Chalk River Laboratories 
of Atomic Energy of Canada. Included are surface probes with low 
lift-off noise, heat exchanger probes with tubesheet/expansion 
compensation, and probes for ferromagnetic tubing. 


31942 (CEA-CONF-10513) Modelling the beam/defect inter- 
action by sampling of the ultrasonic beam. Gondard, C. CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Direction des Technologies Avancees. 1990. 5p. (In French). 
(CONF-9011224—: Conference on French Confederation for Non- 
Destructive Testing, Nice (France), 6-9 Nov 1990). Order Number 
DE91527433. Source: OSTI; NTIS (US Sales Only). 

We present here a model describing the behaviour of an ultra- 
sonic focused beam when it is intercepted by a planar defect 
located in a structure with parallel faces. It is a 2D model, using a 
sampling of the acoustic pressure in the beam and based on the 
fact that in the focused area, waves surfaces are flat and perpen- 
dicular to the axis of propagation. The crossing of interfaces are 
taken into account through the coefficients of refraction/reflexion in 
the computation of amplitudes. This type of approach, in spite of its 
simplicity, allows realistic predictions on relative amplitudes of de- 
tection and echodynamic curves. Some experimental results allow 
to judge of the validity of the model, so far as initial assumptions 
are valid. 


31943 (CNIC—00427) Nondestructive testing of explosive 
welding using the broadband ultrasonic technique. He Fenggi 
(Southwest Inst. of Nuclear Reactor Engineering, Sichuan, SC 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
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Aug 1990. 11p. (SINRE-0022.). Order Number DE91645866 
Source: OSTI: NTIS (US Sales Only): INIS. 

The specialities of echo waves for various explosive welding 
seams are discussed, the formulae for calculation of the echo 
phase and amplitude are derived and the theoretical waveforms of 
the echoes are given. The principal analysis shows that the infor- 
mation of the phase and amplitude is all very important for 
evaluation of the explosive welded structures and the broadband 
ultrasonic technique must be used. The new developed broadband 
phase-amplitude ultrasonic tester and C-scan recorder are briefly 
described. The experimental results are consistent with the theoret- 
ical analysis. This technique is used in fabrication of fuel elements 
and equipment of nuclear reactors. 


31944 (ECN-I-91-027) Calculation of the thermal stresses 
of porous-ceramic components of a burner. Bakker, N.: Prij, J. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
May 1991. 112p. (In Dutch). Order Number DE91524112. Source: 
OSTI; NTIS (US Sales Only) 

The working group Applied Mechanics of the service unit Engi- 
neering of the Netherlands Energy Research Foundation (ECN) 
carries out research on plate and cylindrical components of gas 
burners made of high porosity ceramic materials. The research is 
aimed at the combustion process and the thermal and mechanical 
performance of the ceramic material for simulated working condi- 
tions, using an experimental installation. Finite element calculations 
were executed on the plate and cylindrical burner components to 
gain insight into the mechanical performance of the cylindrical com- 
ponents influenced by thermal loads. The calculations include the 
determination of the deformations and the thermal stresses as re- 
sults of a one-dimensional stationary heat and mass flow through 
porous materials. The finite element calculations are carried out for 
two extreme temperature distributions and three complementary 
temperature distributions, by which the stress variations for differ- 
ent temperature distributions can be determined. Within the 
temperature range of 150-1300 C it appears that the thermal 
stresses do not exceed the breaking strength of thin-walled cylin- 
drical burners. Thick-walled cylindrical burners, however, are 
problematic for practical applications, because a linear temperature 
distribution causes high thermal stresses. Non-linear temperature 
distributions have a positive effect on the magnitude and distribu- 
tion of thermal stresses, so that thick-walled cylindrical burner 
applications are within reach. 9 figs., 5 refs., 8 tabs., 15 apps. 


31945 (EUR-13117) Advanced ultrasonic inspections. 
Ghia, S. (Ente Nazionale per Energia Elettrica, Milano (IT). Centro 
Termica e Nucleare). Commission of the European Communities, 
Luxembourg (Luxembourg). Aug 1990. 74p. Contract 3010-86-07 
ELISPI. Source: OSTI: NTIS (US Sales Only). 

Acoustic Emission (AE) continuous monitoring and periodical in- 
spections by advanced ultrasonic have been applied to evaluate 
defect evolution within a PWR reduced scale (1:5) pressure vessel 
subjected to cyclic mechanical fatigue test. This experimental activ- 
ity has been carried out in the frame of the Primary Circuit 
Component Life Prediction programme. In the time period covered 
by this report actions were performed as following: (1) Ultrasonic 
examination by multifrequency acoustic holography to evaluate de- 
fect evolution subsequently repair and heat treatment of the R2 
vessel carried out in March 1988. For the purpose, measurements 
were performed both at 0 and 200 bar of internal pressure. As uni- 
formity of the procedures adopted, for calibration and testing. made 
the results comparable with the previous ones no evidence for sig- 
nificant growing of the examined defects has been found. (2) 
Acoustic emission monitoring has then been carried out during fa- 
tigue test from 416000 to 565000 fatigue cycles. Analysis of a 
large amount of data has been pertormed paying particular atten- 
tion to the distinction between friction phenomena and crack 
growth in order to obtain a correct diagnosis of flaw evolution. The 
signal duration distribution and the correlation of AE appearance 
time versus load cycle phase were considered to characterise 
stick-slip processes. A general intensification of AE activity has 
been recorded during this last period of monitoring and previous 
known AE sources were confirmed together with the appearance of 
new AE sources some of them correlabie with real defects. 
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31946 (INIS-BR-2702, pp. 367) Detection of detects in ma- 
terials by neutron radiography. Crispim. V.R. (Universidade 
Federal, Rio de Janeiro. RJ (Brazil). Coordenacao dos Programas 
de Pos-graduacao de Engenharia). Sociedade Brasileira de Fisica, 
Sao Paulo, SP (Brazil). 1990. 382p. (In Portuguese). (CONF- 
9009301—: 13. Workshop on Nuclear Physics in Brazil, Caxambu 
(Brazil), 2-6 Sep 1990). In Proceedings of the 13. Workshop on 
Nuclear Physics in Brazil. Order Number DE91643436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON RADIOGRAPHY/ 
nondestructive testing; CROSS SECTIONS: DEFECTS; LIMITING 
VALUES; PLATES; SCATTERING; THERMAL NEUTRONS; 
THICKNESS 


31947 (INIS-mf—12904) Nondestructive testing 90. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. Oct 1990 399p. (In Czech, Slo- 
vak, German, Rus (CONF-9010392-: 2. international conference 
on nondestructive testing ‘90, Ostrava (Czechoslovakia), 9-11 Oct 
1990). Order Number DE91641273. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The proceedings in two volumes contain full texts of 44 contribu- 
tions, out of which 12 fall within the INIS subject scope. The 
problems dealt with at the conference were divided into 5 sessions 
as follows: radiography and radioscopy; acoustic methods; electro- 
magnetic, magnetic powder and capillary methods; leak testing; and 
qualification, validation, certification and standardization. (Z.M.). 


31948 (INIS-mf—12904, pp. 34-43) LLT ultrasonic probes tor 
perpendicular defects. Obraz, J. (Vyvojova a_ Provozni 
Zakladna Vyzkumnych Ustavu, Prague-Bechovice (Czechoslo- 
vakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. Oct 1990. 399p. (In Czech). 
(CONF-9010392-: 2. international conference on nondestructive 
testing ‘90, Ostrava (Czechoslovakia), 9-11 Oct 1990). In Nonde- 
structive testing '90. Order Number DE91641273. Source: OST]; 
NTIS (US Sales Only); INIS. 

The theoretical principles are outlined of a method for the detec- 
tion and evaluation of sub-surface material defects perpendicular to 
the surface, using an ultrasonic probe with two transducers. The 
probes, labelled LLT, are well suited to in-service inspection of 
thick-walled vessels, such as nuclear reactor pressure vessels, and 
their welds. Three kinds of LLT probe were manufactured and 
tested, viz. for defects 5-30 mm deep and for tests on components 
up to 100 and 200 mm thick. The new method exhibits a sensitivity 
and resolving power comparable with those of the conventional 
procedure using a pair of probes in the tandem arrangement, in 
addition, it has all assets of single-probe testing. (Z.M.). 5 figs., 7 
refs. 


31949 (INIS-mf-—12904, pp. 266-279) Guidelines for and eval- 
uation of radiographic nondestructive tests of steel castings. 
Kesl, J. (Skoda, Plzen (Czechoslovakia)). Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. 
Oct 1990. 399p. (in Czech). (CONF-9010392-: 2. international 
conference on nondestructive testing ‘90, Ostrava (Czechoslo- 
vakia), 9-11 Oct 1990). In Nondestructive testing ’90. Order 
Number DE91641273. Source: OSTI; NTIS (US Sales Only); INIS. 

Various approaches to the guidelines for radiographic testing of 
steel castings and to the evaluation of their results are character- 
ized. Attention is particularly paid to foreign standards (ASTM), to 
the standard valid at the Slatina corporation in Brno, and to the 
Czechoslovak regulation Classification of Defects in Castings by 
their Radiograms. (Z.M.). 


31950 (INIS-mf-12904, pp. 292-316) A facility for the test- 
ing and repair of primary collectors of steam generators at 
WWER nuclear power plants. Herman, M. (Vyskumny Us- 
tav Jadrovych Elektrarni, Trnava (Czechoslovakia)); Kuna, 
M. Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. Oct 1990. 399p. (In Slovak). 
(CONF-9010392-: 2. international conference on nondestructive 
testing ‘90, Ostrava (Czechoslovakia), 9-11 Oct 1990). In Nonde- 
structive testing '90. Order Number DE91641273. Source: OSTI; 
NTIS (US Sales Only); INIS. 





A facility labelled ZOKPG-1 has been developed for in-service in- 
spection and repair of steam generator collectors in WWER-440 
nuclear power plants. The facility makes possible visual, capillary, 
luminescence and ultrasonic inspection and eddy current testing of 
the internal surface. base material and welded joints of the collec- 
tor. The repair modules of the ZOKPG-1 manipulator enable 
electroerosive elimination of surface defects of the material and lo- 
cal electrochemical decontamination of the internal surfaces. The 
manipulator can be operated at temperatures up to 40 degC, hu- 
midity up to 100%, and in conditions of radiation load up to 15 
mGy/h and of surface contamination on the order of 100 Ba/cm*. 
(Z.M.). 16 figs. 


31951 (INIS-mf-12904, pp. 317-323) Mechanized inspection 
of steam generator heat transfer tubes at nuclear power plants 
using the ZOK PG-1 manipulator. Herka, M. (Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. Oct 1990. 399p. (In Slovak). (CONF-9010392-: 2. inter- 
national conference on nondestructive testing ‘90, Ostrava 
(Czechoslovakia), 9-11 Oct 1990). In Nondestructive testing ’90. 
Order Number DE91641273. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A module constituting a part of the ZOKPG-1 manipulator has 
been developed for the inspection of heat transfer tubes of steam 
generators at WWER nuclear power plants. The objective of the in- 
spection is obtaining statistical data on corrosion and mechanical 
damage of the tube material. The measuring and evaluating sys- 
tem can be analog or digital; in the former case, an MIZ-12 eddy 
current instrument of ZETEC manufacturers (USA) is employed, 
whereas in the latter case, an ECTER-M eddy current instrument is 
used. The inspection is performed with a waterproof cylindrical 
probe whose design enables its passage along tube bends 65 mm 
in diameter. (Z.M.). 4 figs. 


31952 (INIS-mf—12904, pp. 324-334) Eddy current testing of 
steam generator tubes using the Siemens-KWU manipulator. 
Hoefler, J. (Vitkovicke Zelezarny Klementa Gottwalda, Ostrava 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ostrava (Czechoslovakia). Dum Techniky. Oct 1990. 399p. (in 
Czech). (CONF-9010392-: 2. international conference on nonde- 
Structive testing ‘90, Ostrava (Czechoslovakia), 9-11 Oct 1990). In 
Nondestructive testing 90. Order Number DE91641273. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experience gained at the Dukovany nuclear power plant in the 
application of the multipurpose Siemens manipulator for the eddy 
current testing of steam generators is summarized. The facility en- 
ables four frequencies, viz. 900, 200, 100 and 25 kHz, to be used 
simultaneously. The tube testing is performed separately from the 
two collectors with some overlap, so that the tube is inspected 
along its entire length. The test schedule at the Dukovany nuclear 
power plant involves the testing of about 20% of the tube range 
trom the hot collector side and 10% from the cold collector side 
within a cycle, which make in total about 15% tubes in a steam 
generator. (Z.M.). 5 figs. 


31953 (INIS-mf-12904, pp. 335-340) Eddy current testing of 
steam generator heat transfer tubes in Czechoslovakia and 
over the world. Plasek, J. (Vyskumny Ustav Jadrovych Elektrarni, 
Trnava (Czechoslovakia)). Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. Oct 1990. 
399p. (In Slovak). (CONF-9010392-: 2. international conference on 
nondestructive testing ‘90, Ostrava (Czechoslovakia), 9-11 Oct 
1990). In Nondestructive testing 90. Order Number DE91641273. 
Source: OSTI; NTIS (US Sales Only); iNIS. 

A tabular survey is presented of eddy current tests of steam 
generator tubes carried out by the Yugoslav manufacturers Institut 
Elektroprivredu Zagreb and by the German Siemens-KWU manu- 
facturers at nuclear power plants over the world. In 
Czechoslovakia, this method has been practised by means of the 
domestic ZOKPG-1 manipulator and, since February 1990, also by 
means of a Siemens manipulator. The extent of inspections so far 
performed, however, is insufficient. (Z.M.). 3 tabs., 5 refs. 


31954 


(INIS-mf—12904, pp. 341-348) Helium leak testing of 
steam generators in WWER-440 and WWER-1000 nuclear 
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power plants. Kawalec. M. (Vitkovicke Zelezarny Klementa 
Gottwalda, Ostrava (Czechoslovakia)). Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Ostrava (Czechoslovakia). Dum Techniky 
Oct 1990. 399p. (In Czech). (CONF-9010392-: 2. international 
conference on nondestructive testing ‘90, Ostrava (Czechoslo- 
vakia), 9-11 Oct 1990). !n Nondestructive testing '90. Order 
Number DE91641273. Source: OSTI: NTIS (US Sales Orily): INIS 

In industrial countries, the helium method is the method of 
choice for leak testing of steam generators of PWR type reactors, 
applied both in integral tests and in the location of leaking tubes or 
tube-tube plate welded joints. Although associated with high costs, 
the method is unmatched as far as its sensitivity. reliability and re- 
producibility are concerned. In cooperation with the Energovyzkum 
Brno institute (the former Research Institute of Power Facilities), 
the Vitkovice corporation will test the method in operating condi- 
tions at Czechoslovak nuclear power plants. After the development 
of the manipulator will be finished and the method will be tested. 
the testing will be offered as a service to licensees of WWER-440 
and WWER-1000 nuclear power plants. (author). 13 refs. 


31955 (INIS-mf—12904, pp. 349-357) Ultrasonic testing of 
nuclear reactor pressure vessel material, performed through 
the protective austenitic overlay. Sladky, J. (Skoda, Plizen 
(Czechoslovakia)); Vit, J. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. Oct 1990 
399p. (In Czech). (CONF-9010392-: 2. international conference on 
nondestructive testing ‘90, Ostrava (Czechoslovakia). 9-11 Oct 
1990). In Nondestructive testing '90. Order Number DE91641273. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Ultrasonic testing of the WWER-440 pressure vessel material 
from the inner surface is performed by means of the SKODA RE- 
ACTORTEST equipment. Since 1982, 18 pressure vessels have 
been so inspected in 24 tests. A gauge manufactured from part of 
a discarded pressure vessel ring is used for the calibration of mea- 
suring probes and for assessing the effect of the protective overlay 
on the ultrasonic tests. Recently, a new gauge has been manufac- 
tured for this purpose: it is a weldment of two plates of the 
pressure vessel material 140 x 900 x 1000 mm in size, one of 
whose surfaces is covered with austenitic overlay. The gauge con- 
tains three kinds of artificial defects, viz. bores 4 mm in diameter 
with flat or round bottoms, and notches. Measurements so far per- 
formed with one type of probe have borne out the initial corrections 
for the effect of the overlay on the sensitivity, the step value and 
the probe shifting velocity. (Z.M.). 4 figs. 


31956 (INIS-mf-12904, pp. 379-384) Electroradiographic in- 
struments for nondestructive testing. Borisov, Yu.A. (MNPO 
"Spektr’, Moscow (USSR)); Nabojshchikov, V.D. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. Oct 1990. 399p. (In Russian). (CONF-9010392-: 2. inter- 
national conference on nondestructive testing ‘90, Ostrava 
(Czechoslovakia), 9-11 Oct 1990). In Nondestructive testing ‘90. 
Order Number DE91641273. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Several instruments for X-ray materials testing have been devel- 
oped by the Soviet corporation Spektr. The RI-20ERG system with 
biological shielding serves the inspection of products in workshop 
and laboratory conditions. The X-ray instrument provides a photo- 
graph on a 280 x 380 mm paper sheet within 1.5 min. The 
RI-30ERG-M modular X-ray materials tester serves the testing of 
complex castings, welded joints, etc. The image can be obtained 
on a CRT screen or on a paper copy. The ERGU-K portable sys- 
tem is designed for the inspection of cable insulation, as well as of 
welded joints, castings and structure nodes in workshop and labo- 
ratory conditions; with an input power of 1.8 kW, the device can be 
transported manually to the place of inspection. (Z.M.). 3 refs. 


31957 (INIS-mf-12904, pp. 384-390) An X-ray instrument 
with a multifunctional electromagnetic transformer in the main 
circult. Gusev, E.A. (MNPO "Spektr’, Moscow (USSR)); Nabo- 
jshchikov, V.D. Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ostrava (Czechoslovakia). Dum Techniky. Oct 1990. 399p. (in 
Russian). (CONF-9010392-: 2. international conference on nonde- 
structive testing ‘90, Ostrava (Czechoslovakia), 9-11 Oct 1990). In 
Nondestructive testing '90. Order Number DE91641273. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Based on a high-voltage single-phase paramagnetic transformer. 
laboratory specimens of the main circuit of an X-ray instrument 
were developed. and the anode voltage stability was examined on 
them. The mains voltage was varied within the limits of -15% to 
+10% from the rated values of 220 V. 50 Hz. The anode voltage 
deviations did not exceed 1%. The anode voltage rise rate is 1 kV 
ms and the drop time is not longer than 20 ms. The paramagnetic 
transformers were found to respond to radio disturbances in the 
supply network to a low degree only. Thus, they are well suited for 
X-ray instruments where a high stability of the anode voltage, a 
high degree of radio disturbance filtration, and a high efficiency are 
prerequisites. (Z.M.). 3 figs., 2 refs. 


31958 (INIS-mf—12967, pp. 158-166) Use of computers for 
the collection and processing of eddy current signals in in- 
spections of heat exchange tubes of nuclear power plant 
steam generators. Simova, L. (Slovenska Vysoka Skola Tech- 
nicka, Bratislava (Czechoslovakia). Elektrotechnicka Fakulta); 
Krajcovic, P.; Kubis. S. Vyskumny Ustav Jadrovych Elektrarni, Tr- 
nava (Czechoslovakia). 1990. 175p. (In Slovak). (CONF-9010419-: 
Conference on application of computers in nuclear power plants, 
Piestany (Czechoslovakia), 15-18 Oct 1990). In Collection of 
papers presented at conference on application of computers in nu- 
clear power piants. Order Number DE92601400. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The application of the eddy current method to the inspection of 
steam generator heat transfer tubes at nuclear power plants is 
discussed. Attention is paid to the collection and processing of in- 
formation about the condition of the material inspected, which, 
owing to the fact that it is carried by electric signals, can be 
recorded reliably. A program package for partial automation of the 
evaluation of the data measured is described. (Z.M.). 


31959 High temperature ultrasonic testing of materials for 
internal flaws. Kupperman, D.S.; Linzer, M. To Dept. of Energy. 
23 Aug 1988. USA Patent patent application 7-235,078. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91017329. Source: 
OSTI; NTIS; GPO Dep. 

An apparatus is disclosed for nondestructive evaluation of defects 
in hot materials, such as metals and ceramics, by sonic signals, 
which includes a zirconia buffer in contact with a hot material being 
tested. a liquid couplant of borax in contact with the zirconia bufter 
and the hot material to be tested, transmitting means mounted on 
the zirconia buffer sending sonic signals through the buffer and 
couplant into the hot material, and receiving means mounted on 
the zirconia buffer receiving sonic signals reflected from within the 
hot material through the couplant and the buffer. 2 figs. 


31960 Method and apparatus for correcting eddy current 
signal voltage for temperature effects. Kustra, T.A.; Cafteral, 
A.J. To Dept. of Energy. 29 Aug 1988. USA Patent patent applica- 
tion 7-237,203. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC11-76PN00014. Order Number 
DE91017135. Source: OSTI; NTIS; GPO Dep. 

An apparatus and method for measuring physical characteristics 
of an electrically conductive material by the use of eddy-current 
techniques and compensating measurement errors caused by 
changes in temperature includes a switching arrangement con- 
nected between primary and reference coils of an eddy-current 
probe which allow the probe to be selectively connected between 
an eddy current output oscilloscope and a digital ohm-meter for 
measuring the resistances of the primary and reference coils sub- 
stantially at the time of eddy current measurement. In this way, 
changes in resistance due to temperature effects can be com- 
pletely taken into account in determining the true error in the eddy 
current measurement. The true error can consequently be con- 
verted into an equivalent eddy current measurement correction. 


31961 (UCRL-JC—106956) Computed tomography of replica 
carbon. Logan, C.M. (Lawrence Livermore National Lab., CA 
(United States)); Roberson, G.P.; Weirup, D.L.; Davis, J.C.; Proc- 
tor, |.D.; Heikkinen, D.W.; Roberts, M.L.; Martz, H.E.; Schneberk, 
D.J.; Azevedo, S.G.; Pontau, A.E.; Antolak, A.J.; Morse, D.H. 
Lawrence Livermore National Lab., CA (United States). Apr 1991. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-7405-ENG-48. (CONF-9105166-6: 2. American Society 
for Nondestructive Testing (ASNT) on industrial computed tomogra- 
phy conference, San Diego. CA (United States), 20-24 May 1991). 
Order Number DE91017430. Source: OSTI: NTIS: GPO Dep. 
LLNL programs utilize a low density, cellular carbon material. 
The manufacturing process for this material is described else- 
where. The material is called “replica carbon” because the carbon 
structure replicates that of a precursor material. For some applica- 
tions, it is essential that replica carbon have a highly uniform 
density throughout a bar or finished component. We have for sev- 
eral years utilized quantitative (low-energy) radiography to image 
finished bars. This is a valuable tool for characterizing the material. 
It is a good material for revealing local flaws and pockets of high or 
low density. In order to better understand this possible density gra- 
dient and to determine where in the production process it arises, 
Lewis performed an x-ray gaging study. Lewis presented areal 
density plots of four carbon bars. The areal densities were mea- 
sured through the thinnest dimension of the bar. These data show 
that the bars are low in areal density at the center, higher near the 
edges, and highest in the corners. These data are known to be 
free from scatter effects, but leave the question of the three- 
dimensionality of the density profile. This became an especially 
important issues when a hypothesis was presented that the bars 
might have a uniform inner core surrounded by a higher density 
rind of variable thickness. In order to evaluate the density varia- 
tions in three dimensions, we performed x-ray computed 
tomography of one of the bars from the Lewis study, and on a sec- 
ond bar chosen to be representative of the best possible quality as 
evaluated by other methods including radiography. 7 refs., 4 figs. 


31962 (ZfK-744) An automatic system to measure mate- 
rial’s resistance to stable crack initiation. Bergmann, U.-: 
Bergner, F.; Popp, K.; Schuetzler, H.P. Zentralinstitut fuer Kern- 
forschung. Rossendorf (Germany). Jun 1991. 31p. (In German). 
Order Number DE91531524. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The unloading compliance technique has become the preferred 
single specimen method for evaluating the fracture toughness of 
materials. It involves control of the testing machine as well as data 
acquisition and analysis using computers. This paper describes in 
detail the development of a simple experimental system and re- 
lated software. The method has been applied in order to determine 
the temperature dependence of fracture toughness of a low-alloy 
Cr-Mo steel. Results are compared with both measurements at the 
VTT Espoo and measurements based on a multiple specimen 
method. (orig.). 


4210 Combustion Systems 


31963 (DLR-FB-90-20) Theoretical investigation of the in- 
jection and evaporation of water in a hydrogen/oxygen-steam 
generator. Beer, S. (Deutsche Forschungsanstalt fuer Luft- und 
Raumfahrt e.V. (DLR), Lampoldshausen (Germany, F.R.). Inst. 
fuer Chemische Antriebe und Verfahrenstechnik). Deutsche 
Forschungsanstatt fuer Luft- und Raumfahrt e.V. (DLR), Koeln 
(Germany). 1990. 64p. (In German). Order Number DE91531628. 
Source: OSTI; NTIS (US Sales Only). 

For the cooling of the reaction-products resulting from a stoichio- 
metric hydrogen/oxygen-combustion, water is injected normal to 
the gas stream. The penetration of the jet influences strongly the 
temperature distribution across the streaming water vapour. The 
penetration of the jet is calculated using the jet-shedding model. 
The results are compared with those of the garden-hose model. 
For calculating the life-time of a water droplet in superheated 
steam different models are developed. The parameters influencing 
the injection and the evaporation process are varied and the re- 
sults are analyzed. (orig.) With 17 figs., 1 tab., 21 refs. 


31964 (ETDE-mf—1531381) Planning, construction and 
erection of a pilot plant equipped with pressurized, fluidized- 
bed combustion, including test operation with accompanied 
investigations. Meier, H.J.; Moellenhoff, H.; Rehwinkel, H.; Wedel, 
G. von; Wegelin, R. Deutsche Babcock Energie- und Umwelttech- 
nik AG, Oberhausen (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Apr 1991 53p. (in 
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German). Contract BMFT 03E1271C. Order Number DE91531381 
Source: OST: NTIS (US Sales Only) 

Apart from the well-known advantages of an atmospheric flu- 
idized combustion system. a pressurized fluidized bed combustion 
(PFBC) system when used in a power plant boiler offers an addi- 
tional efficiency advantage by utilizing the waste gas energy in a 
gas turbine. At the same time. investment costs can be saved due 
to a reduction in size and volume of construction work. According 
to the present state of the art. some plant components are not yet 
fully developed for commercial use. To achieve the objective of 
being able to offer a commercial power plant with PFBC for capaci- 
ties above 50 MW up to the high capacity range Deutsche 
Babcock Werke AG built of PFBC pilot plant of a thermal output of 
15 MW within the framework of this project: in this plant. compo- 
nent tests were performed especially for the coal feed systems, 
ash handling, hot gas clean-up system and the steam generator 
with in-bed heating surfaces. The service pertormance of the plant 
came up to expectations. The present emission standards are met 
and at full load the emission values are even considerably below 
these standards, excluding NO,. The coal feed system and the flue 
gas pre-clean-up system can be appreciably simplified compared 
with the original concept. For flue gas cleaning. a system based on 
ceramic filter elements was developed which allows the accomoda- 
tion of fairly large filter units in a single pressure vessel and which 
can also be used in fields other than PFBC. (orig.). 


31965 (Y/DW-903) PV-5 automatic turnace control. 
Younkin, J.R. Oak Ridge Y-12 Plant. TN (United States). 25 Jun 
1991. 17p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE91017777. Source: OST!: NTIS: GPO Dep. 

While refurbishing a Harwood Engineering, Inc. designed gas au- 
toclave facility (designated PV-5) for hot isostatic pressing (HIP) of 
various materials at the Oak Ridge Y-12 Plant, a furnace power 
supply problem was encountered. One phase of the furnace’s vari- 
able AC power supply was devastated when a fault condition 
occurred. In the process of diagnosing the cause of the fault and 
repairing the AC power supply of the 30KW furnace for the auto- 
clave vessel, a recommendation to replace the existing, outdated 
3-phase saturable-core reactor variable power supplies was imple- 
mented. Three new Silicon Controlled Rectifier (SCR) phase-angle 
fired AC power supplies, one for each phase of the 3-phase 480 
volt circuit, were installed. To improve operator control over the 
new power supplies, a new 0-5 mA controller was connected as a 
slave to a process programmer to automatically heat the furnace 
according to preprogrammed temperature profiles. Data acquisition 
of the process parameters was enhanced by the installation of a 
hybrid strip chart recorder. 4 figs., 4 tabs. 


31966 Incineration control apparatus for a fluidized bed 
boiler. Kosugi, Shigeru; Ohshita, Takahiro: Higo, Tsutomu; Inu- 
maru, Naoki; Kawaguchi, Hajime. To Ebana Corp. (Japan). 24 May 
1991. Filed date 24 Nov 1989. Canada Patent patent application 
2003828. 51p. Source: Micromedia Ltd.. Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN 

An improvement to an incineration control apparatus for a flu- 
idized bed boiler is disclosed, adapted to enhance the response to 
increases and decreases in steam pressure caused by variations in 
the steam load. The control means for controlling the amount of 
thermal energy recovered by the boiler drum in accordance with 
the prevailing steam pressure includes a means for detecting 
steam pressure adapted to output a steam pressure signal and a 
temperature detecting means adapted to detect the temperature 
prevailing in the incineration chamber and to output appropriate 
temperature signals. The amount of fuel supplied is controlled in 
response to the temperature signals, while the velocity of the air 
supply for heat recovery is controlled such that the temperature in 
the incineration chamber is kept at a specified set temperature. In 
another embodiment, means are provided to adjust the amount of 
fuel supplied according to the increases and decreases in the 
steam load. In a third embodiment, means are provided in which 
the air supply for incineration is adapted to receive operational 
signals which increase continuously in correspondence with any in- 
crease in steam load. The amount of fluidizing medium in the heat 


recovery chamber is increased when the steam load increases nor- 
mally. and a sufficient amount of heat may be safely recovered by 
increasing the amount of regenerative thermal energy. The inven- 
tion is applicable to a fluidized bed boiler used for incinerating such 
materials as municipal refuse. industrial waste, and coal. 10 figs. 


4220 Mining and Underground Engineering 


31967 (ETDE/JP-mf—2703044) Survey on possibility to uti- 
lize effectively underground space. Mining and Metallurgical 
inst., Hokkaido (Japan). Mar 1991 55p. (In Japanese). Sponsored 
by Hokkaido Area Management and Support Foundation (Japan). 
Order Number DE92703044. Source: OSTI; NTIS (US Sales Only). 

Taking into account the circumstances that underground spaces 
are utilized effectively for energy and material storage. and as re- 
search facilites, a survey was made on possibility to utilize old 
mines in closed mines remaining in depopulated areas in 
Hokkaido. This is a report of the survey carried out by Hokkaido 
Mine Association on a possibility of effective utilization of under- 
ground spaces. to provide a guideline to discussions of regional 
activation and [Development of underground spaces in large 
depths]. The report first summarizes the current state of under- 
ground space utilization within and without Japan, and provides 
examples of underground space utilization in Japan. The report 
then describes the current state of underground space utilization in 
Hokkaido (closed mines) of metal mines and coal mines. The 
report further indicates the outlook and problems in effective utiliza- 
tion of the underground spaces (closed mines) in Hokkaido, which 
could include the use as energy storage, material storage, wastes 
storage, research facilities, underground factories, mine work train- 
ing and rescue training center, and for sightseeing. 2 tabs. 


4230 Marine Engineering 


Refer also to citation(s) 29793 


31968 (GKSS—90/E/56) Underwater activities in cold 
waters. Luther, G. (GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer An- 
lagentechnik). GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). 1991. 24p. (in German). 
(CONF-9009405-: International shipping and marine technology 
market with congress: progress - environment - economy, a chal- 
lenge to marine technology (SMM '90). Hamburg (Germany), 25-29 
Sep 1990). Order Number DE91531558. Source: OSTI; NTIS (US 
Sales Only). 

The temperatures at the sea bottom of the Atlantic or North Sea 
are in the range of 5deg C. In greater water depths the divers are 
covered by an open hot water suit system. At depths deeper than 
30 to 50 m nitrogen is replaced partly or fully by helium in the 
breathing gas mixture; the heat conductivity of helium is 7 times 
higher. Breathing cold gas can lead to a reduction of the body core 
temperature without any detection by the internal human sensory 
receptores. The Norwegian Underwater Technology Center 
(NUTEC), Bergen, Norway, and GKSS-Forschungszentrum 
Geesthacht GmbH have investigated the background of this Hy- 
pothermia phenomenon. (orig.) With 5 figs., 5 tabs. 


31969 (NEI-NO-125) Titanium in practical applications. 
Norsk Korrosjonsteknisk Forening, Trondheim (Norway). 1990 
232p. (CONF-9006367-: International conference on titanium in 
practical applications, Trondheim (Norway), 19-20 Jun 1990). Order 
Number DE91527130. Source: OSTI: NTIS (US Sales Only). 

The proceedings contain 11 papers. The topics covered are: 
Properties of titanium alloys; Welding of titanium; Plate heat ex- 
changers in titanium - Construction, production and uses; Shell and 
tube exchangers; Effective design using titanium; The applications 
of titanium castings in pumps and valves; The use of titanium for 
offshore/subsea systems; Experience with titanium in the chemical 
and pulp/paper industries; The use of titanium for renovation of 
ballast water systems on three gravity-based platforms. Separate 
abstracts were prepared for three of the papers. 


31970 (NEI-NO-125 vp.) Properties of titanium alloys: 
Composition, physical/mechanical properties - corrosion and 
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galvanic compatibility. Lunde. L. (inst. for energiteknikk. Kjeller 
(Norway)). Norsk Korrosjonsteknisk Forening. Trondheim (Norway). 
1990. 232p. (CONF-9006367-: International conference on tita- 
nium in practical applications. Trondheim (Norway), 19-20 Jun 
1990). In Titanium in practical applications. Order Number 
DE91527130. Source: OST!: NTIS (US Sales Only). 

This paper gives a brief description of titanium alloys in the 
chemical process and offshore industry. In these industries titanium 
is used mainly to fight corrosion problems, and therefore most em- 
phasis is given to corrosion related properties. while mechanical 
properties are given less attention in this paper. 26 refs.. 16 figs., 7 
tabs 


31971 (NEI-NO-125 vp.) The use of titanium for offshore/ 
subsea systems. Fisher, E.A. (Cooper Industries, Oil Tool Div. 
(US)); Dziekonski, M. Norsk Korrosjonsteknisk Forening, Trond- 
heim (Norway). 1990. 232p. (CONF-9006367-: _ International 
conference on titanium in practical applications. Trondheim (Nor- 
way), 19-20 Jun 1990). In Titanium in practical applications. Order 
Number DE91527130. Source: OST!: NTIS (US Sales Only). 

Titanium’s excellent corrosion resistance in both seawater and 
downhole environments. high strength-weight ratio, seawater 
fatigue properties, and lower modulus of elasticity provides the off- 
shore designer alternatives for significantly improving the 
capabilities of subsea equipment. Technical and life cycle cost con- 
siderations provide major advantages for titanium in deep water 
hostile offshore environments. 3 figs., 1 tab. 


31972 (NEI-NO-125 vp.) The use of titanium for renovation 
of ballast water systems on three gravity-based platforms. 
Tems, R.D. (Mobil Research and Development Corporation. Dallas 
Research Laboratory, Dallas. TX (US)). Norsk Korrosjonsteknisk 
Forening, Trondheim (Norway). 1990. 232p. (CONF-9006367-: In- 
ternational conference on titanium in practical applications, 
Trondheim (Norway), 19-20 Jun 1990). In Titanium in practical ap- 
plications. Order Number DE91527130. Source: OSTI; NTIS (US 
Sales Only). 

Titanium has been selected as the replacement pipework material 
for parts of the ballast water systems of three major oil production 
platforms producing between 100,000 and 350,000 barrels/day. 
The platforms are gravity base structures, and operation of the bal- 
last water system is essential for structural stability. oil production 
and storage, and for tanker loading. Titanium was selected on the 
basis of corrosion resistance. satisfactory field histories over many 
years, availability, and cost. After up to four years service, the tita- 
nium is functioning excellently. 44 rets.. 6 figs., 10 tabs. 


31973 (RISO-METAL-S—8906) Application of the concept of 
crack-arrest to off-shore structures: Final report. Debel, C.P.; 
Andersen, S.I.; Adrian, F. Risoe National Lab., Roskilde (Den- 
mark). Metallurgy Dept. Feb 1989. 105p. Order Number 
DE91525317. Source: OSTI; NTIS (US Sales Only). 

The application of the quasti-static approach to fracture control 
by crack-arrest to pile-supported off-shore platforms has been in- 
vestigated. Relatively simple cases of structural crack-driving 
forces in these structures were determined and their magnitude at 
different crack sizes compared to the crack-arrest fracture tough- 
ness of materials currently in use, as measured employing 
contemporary testing methods suited for use in the laboratory. It 
was found that the concept does predict the arrest of rapidiy prop- 
agating cracks of considerable sizes under maximum design load, 
following the initiation of such cracks in areas of low toughness 
andor structural stress concentrations. Regarding the materials 
testing aspect, valid results were obtained at testing temperatures 
equal to or below -26 deg. C, but not at -10 deg. C, the off-shore 
reference temperature, since the crack-driving forces available with 
the testing methods currently in use is too limited to ensure suffi- 
cient crack penetration in these materials at this temperature. 
Consequently, the magnitude of the crack-arrest fracture toughness 
at -10 deg. C was predicted on the basis of firstly: the data avail- 
able at lower temperatures, and secondly: a presumed toughness 
transition behaviour of the materials. (author) 49 refs. 
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4250 Power Cycles 
Refer also to citation(s) 30408, 30713, 31136 


4260 Components, Electron Devices and Circuits 


Refer also to citation(s) 30205, 30234. 30403, 30995, 31067, 
31122, 31221, 31447, 31461, 31494, 31496, 31497, 31498, 31861, 
31882, 31883, 31965. 32107, 32129, 32132, 32206. 32207, 32208. 
32327, 32370, 32375. 32858, 33418, 33484 


31974 (BNL-NUREG-46499) Life testing of a low voltage 
air circuit breaker. Subudhi, M. Brookhaven National Lab., Upton, 
NY (United States). [1991]. 6p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-910831-6: 15. biennial conference on 
reactor operating experience: international conference on nuclear 
power plant operations, Bellevue, WA (United States), 11-14 Aug 
1991). Source: OSTI: NTIS; INIS. 

ADS-416 low voltage air circuit breaker manufacture by Westing- 
house was mechanically cycled to identify age-related degradation 
in various breaker subcomponents. in particular, the power- 
operating mechanism. This accelerated aging test was performed 
on one breaker unit for over 36,000 cycles. Three separate pole 
shafts. one with a 60 degree weld, one with a 120 degree weld 
and one with a 180 degree weld in the third pole lever were used 
to characterize the cracking in these welds. In addition. during the 
testing. three different operating mechanisms and several other 
parts were replaced as they degraded to an inoperable condition. 
Of the seven welds on the pole shaft, two were found to be the 
critical ones whose fracture can result in misalignment problems of 
the pole levers. These failures, in turn can lead to many other 
problems with the operating mechanism including the burn-out of 
coils, excessive wear in certain parts and over-stressed linkages. 
Furthermore, the limiting service life of a number of subcompo- 
nents of the power-operated mechanism, including the operating 
mechanism itself, were assessed. 1 ref., 3 figs. 


31975 


(CONF-900280-Vol.2, pp. 13-17) Magnetic modulator 
system issues. Chu, E.Y. (Maxwell Laboratories, Inc., San Diego, 
CA (USA)). Lawrence Livermore National Lab., CA (United States). 
Apr 1991. DOE Contract W-7405-ENG-48. From_ International 
workshop on magnetic pulse compression; Lake Tahoe, CA (United 
States): 12-14 Feb 1990. In International magnetic pulse compres- 


sion workshop: [Proceedings]. Volume 2, Technical summary. 
331p. Order Number DE91015775. Source: OSTI; NTIS. 

Magnetic pulse compression techniques are used to improve the 
pertormance of conventional switches. Because these pulse com- 
pression stages involve a multiple set of capacitors and saturable 
inductors, they add a significant amount to the size, weight, cost 
and complexity of the system. In this paper. the author examines 
the possibility of minimizing the size and weight of the magnetic 
modulator by reducing the saturation times of the saturable induc- 
tors and choosing the optimum number of pulse compression 
stages. Other design issues such as core reset and bias, pre- 
pulses, and reflected energy from the load are also discussed. 


31976 (CONF-900280—Vol.2, pp. 29-37) Present circuit sim- 
ulation tools. Weseloh, W.N. (Power Spectra, Inc., Fremont, CA 
(USA)); Kares, R.J. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From Interna- 
tional workshop on magnetic pulse compression; Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In International magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technical sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 
There are many circuit and network analysis codes which exist 
in the pulsed power community. This paper is a select survey of a 
few of the most popular and interesting of these codes. The au- 
thors discuss the following software: SCEPTRE, NET2, SPICE and 
its offspring, MICROCAP, TLCODE, SCREAMER, and SCIMATH. 
At present, SCEPTRE is the most full featured and flexible code 
which is generally in use. However, PSPICE is continually being 
expanded and upgraded. Soon PSPICE could outdistance SCEP- 
TRE. The development of a SCEPTRE featured SPICE or a 
Personal Computer version of SCEPTRE are both well within the 





realm of possibility. No single circuit simulation program can pro- 
vide a good solution to every circuit. It is hoped that the preceding 
discussion will in some way aid researchers in the selection, use 
and development of circuit simulation tools. 


31977 (CONF-900280—Vol.2, pp. 41-46) Modeling pulsed 
magnetization. Avery, R.K. (British Aerospace Inc., Herndon, VA 
(USA)). Lawrence Livermore National Lab., CA (United States). Apr 
1991. DOE Contract W-7405-ENG-48. From International workshop 
on magnetic pulse compression; Lake Tahoe, CA (United States); 
12-14 Feb 1990. In International magnetic pulse compression 
workshop: [Proceedings]. Volume 2, Technical summary. 331p. 
Order Number DE91015775. Source: OSTI; NTIS. 

This paper considers dynamic magnetization equations for use in 
the design of saturable inductor cores for pulse compression cir- 
cuits. The main approaches to modeling pulsed magnetization in 
materials of interest for magnetic pulse compression are sum- 
marized. The derivation of magnetization equations from 
considerations of domain wall motion in these materials is then dis- 
cussed and constitutive relations characteristic of a number of 
simple domain configurations are given. The way in which core 
characteristic electrical equations are related to the local magnetic 
quantities is outlined. Finally, some refinements which help to bring 
these models into closer agreement with experimental data are 
mentioned. 


31978 (CONF-900280—Vol.2, pp. 47-52) Materials properties 
and pulsed magnetic characterization. Wengerter, R. (Vacuum- 
schmelze GmbH, Hanau (West Germany)); Herzer, G.; Lenhard, F. 
Lawrence Livermore National Lab., CA (United States). Apr 1991. 
DOE Contract W-7405-ENG-48. From international workshop on 
magnetic pulse compression; Lake Tahoe, CA (United States); 12- 
14 Feb 1990. In International magnetic pulse compression 
workshop: [Proceedings]. Volume 2, Technical summary. 331p. 
Order Number DE91015775. Source: OSTI; NTIS. 

Core losses of Fe- and Co-based amorphous alloys were mea- 
sured at magnetization rates dB/dt of 0.1 T/yus to 100 T/us. A 
comparison with existing dynamic domain models indicates that the 
induced magnetic anisotropy determines core losses in the low dB/ 
dt region. Strip thickness dominates core losses at high dB/dt- 
rates, but the amount due to the anisotropy is only negligible for 
low anisotropy values. A three stage compression circuit was cal- 
culated for a low and high anisotropy material respectively. The 
best overall result could be achieved when using different materials 
in the compression stages. 


31979 (CONF-900280-Vol.2, pp. 53-56) Making a workable 
core. Wood, R.H. (National Magnetics Corp., Cerritos, CA (USA)). 
Lawrence Livermore National Lab., CA (United States). Apr 1991. 
DOE Contract W-7405-ENG-48. From International workshop on 
magnetic pulse compression; Lake Tahoe, CA (United States); 12- 
14 Feb 1990. In International magnetic pulse compression 
workshop: [Proceedings]. Volume 2, Technical summary. 331p. 
Order Number DE91015775. Source: OSTI; NTIS. 

This paper is dedicated to pulse design engineers who have 
spent many a sleepless night analyzing and testing pulse compres- 
sion or magnetic modulator designs only to find out the fix was 
changing the core! A poorly constructed magnetic core will not 
work properly! The author investigates and presents experimental 
results of newly developed construction and manufacturing proce- 
dures which result in much improved switching times and reduction 
of high frequency losses. 


31980 (CONF-900280—Vol.2, pp. 59-74) Switching devices 
for high average power magnetic pulse compressors. McDuff, 
G. (Pulse Power Engineering, Lubbock, TX (USA)); Burkes, T.R.; 
Portnoy, W.M. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From Interna- 
tional workshop on magnetic pulse compression; Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In International magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technical sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 
The quality of a high power switch may be judged by its ability to 
hold-off high voltage, conduct rapidly when triggered, recover its 
hold-off properties after conduction, and maintain a proper operat- 
ing temperature. Recovery characteristics determine the upper 
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bound at which a switch can operate repetitively. In plasma and 
arc discharge switches, the rate in which the arc products can be 
cleared from the switch determines the recovery time. In a mag- 
netic switch, the recovery is determined by how fast the core 
magnetization can be reset to its initial starting value. A solid state 
switch may be limited by recombination time and the level of impu- 
rities added to the base material to derive a certain performance. 
In all high power switches, the most critical issues are mechanical 
design and fabrication techniques. Where circuit power levels are 
exceeding Megawatts, even the most efficient switches will require 
a substantial amount of heat removal. A proposed switching tech- 
nology may possess all the attributes to solve the world’s switching 
problems but if it can not be manufactured in a thermally accept- 
able and cost effective package then the need will never manifest. 
With these thoughts in mind, let's examine the current devices and 
capabilities of higher power switches. The devices discussed are 
spark gaps, solid state switches and thyratrons. 


31981 (CONF-900280-Vol.2, pp. 75-82) Prime power sys- 
tems and charging circuits. Nunnally, W.C. (Univ. of Texas, 
Arlington (USA)). Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From interna- 
tional workshop on magnetic pulse compression: Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In International magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technical sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 

Magnetic switches in pulse compression circuits can be used to 
obtain peak power gain and provide load voltages, load currents, 
and load pulse rates not obtainable with other technologies. How- 
ever, magnetic switches will not sustain de voltages and thus an 
input pulse to the magnetically switched pulse compression system 
must be provided using conventional means. The two major meth- 
ods of generating the input pulse to a magnetic pulse compression 
system are (1) capacitor discharge, inductor circuits using conven- 
tional switches such as thyratrons, BLT's, spark gaps, etc. or (2) 
repetitive sinusoidal and quasi-sinusoidal generators such as the 
common alternator and the compulsator, respectively. The average 
power delivered to the load plus the average power dissipated in 
losses in the system must be provided by the prime power source 
through the charging system. This paper discusses the methods 
used to provide the average power required in repetitive pulse, 
magnetic pulse compression systems. 


31982 (CONF-900280—Vol.2, pp. 83-91) Flux compressors 
for submillisecond pulses. Weldon, W.F. (Univ. of Texas, Austin 
(USA)); Spann, M.L.; Pratap, S.B. Lawrence Livermore National 
Lab., CA (United States). Apr 1991. DOE Contract W-7405-ENG- 
48. From international workshop on magnetic pulse compression; 
Lake Tahoe, CA (United States); 12-14 Feb 1990. In /ntemationa/ 
magnetic pulse compression workshop: [Proceedings]. Volume 2, 
Technical summary. 331p. Order Number DE91015775. Source: 
OSTI; NTIS. 

The Center for Electromechanics at The University of Texas at 
Austin (CEM-UT) has been developing specialized pulsed power 
supplies for a variety of applications. The compensated pulsed al- 
ternator (compuisator) was invented at CEM-UT in 1978. At that 
time, it was developed as a power supply to drive laser flashlamps. 
Since then, due to its tremendous potential, it has been applied to 
diverse fields such as fusion, directed energy weapons, low fre- 
quency sound sources, electromagnetic (EM) launcher, and a 
variety of industrial applications. Several of these machines have 
been built and tested, successfully demonstrating the principle of 
operation. This paper provides an overview of short (< 1 ms) 
pulse-width compulsators. A brief background is presented first fol- 
lowed by a discussion of the state of the art air-core compulsators 
and their capabilities. Some insight into the means of further reduc- 
ing the pulse width is also provided. 


31983 


(CONF-900280-Vol.2, pp. 95-102) Coating possibill- 
ties for magnetic switches. Sharp, D.J. (Sandia National Lab., 
Albuquerque, NM (USA)); Harjes, H.C.; Mann, G.A.; Morgan, F.A. 
Lawrence Livermore National Lab., CA (United States). Apr 1991. 
DOE Contract W-7405-ENG-48. From International workshop on 
magnetic pulse compression; Lake Tahoe, CA (United States); 12- 


14 Feb 1990. In International magnetic pulse compression 
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workshop. [Proceedings]. Volume 2, Technical summary. 331p. 
Order Number DE91015775. Source: OSTI; NTIS. 

High average power magnetic pulse compression systems are 
now being considered for use in several applications. Such 
systems will require high reliability magnetic switches (saturable in- 
ductors) that are very efficient and have long lifetimes. One of the 
weakest components in magnetic switches is their interlaminar in- 
sulation. Considerations related to dielectric breakdown, thermal 
management of compact designs, and economical approaches for 
achieving these needs must be addressed. Various dielectric insu- 
lation and coating materials have been applied to Metglas foil in an 
attempt to solve the complex technical and practical problems as- 
sociated with large magnetic switch structures. This work reports 
various needs, studies, results, and proposals in selecting and 
evaluating continuous coating approaches for magnetic foil. Tech- 
niques such as electrophoretic polymer deposition and surface 
chemical oxidation are discussed. The authors also propose contin- 
uous photofabrication processes for applying dielectric ribs or 
spacers to the foil which permit circulation of dielectric liquids for 
cooling during repetitive operation. 


31984 (CONF-900280—Vol.2, pp. 104-113) Core cooling 
studies at LLNL and Sandia. Stone, R. (Lawrence Livermore Na- 
tional Lab., CA (USA)); VanSant, J.; Bahowick, S.; Reed, K.; 
Kempka, S. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From Interna- 
tional workshop on magnetic pulse compression; Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In International magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technical sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 

The authors are conducting numerical studies and experimental 
tests at Lawrence Livermore National Laboratory (LLNL) and San- 
dia National Laboratory (SNL) to determine a method of cooling 
pulse compression cores that use saturating magnetic material. 
They anticipate that for high average power throughput compres- 
sors, cores will have cooling channels wound at intervals to 
maintain the maximum temperature below 125C. They have calcu- 
lated, for a range of volumetric heating rates, the expected 
distance between channels using bulk core properties and laminar 
flow for the cooling fluid. They have completed Freon-113 flow 
tests on possible cooling-channel materials. They have found that, 
in tests using ohmically heated cores without cooling channels, 
they can achieve good agreement between calculated and mea- 
sured performance by use of the bulk ore properties and assumed 
film coefficients. A two-dimensional code has been developed to 
determine core performance using both edge and channel cooling. 
The authors are planning additional ohmic heating tests of wound 
cores to further investigate the performance of the cores, both with 
and without cooling channels. They will then compare the mea- 
sured values of temperature, flow rate, and pressure drop with 
code results. 


31985 


(CONF-900280—Vol.2, pp. 121-132) Design of large 
magnetic pulse compressors. Corcoran, P. (Pulse Sciences, Inc., 
San Leandro, CA (USA)); Kuenning, R. Lawrence Livermore 
National Lab., CA (United States). Apr 1991. DOE Contract W- 
7405-ENG-48. From International workshop on magnetic pulse 
compression; Lake Tahoe, CA (United States); 12-14 Feb 1990. In 
International magnetic pulse compression workshop: [Proceed- 


ings]. Volume 2, Technical summary. 
DE91015775. Source: OSTI; NTIS. 

This paper addresses the design of multi-stage series Melville 
line magnetic pulse compressors (MPC) in coaxial configuration, 
with liquid dielectric intermediate stage capacitors and pulse- 
forming line (PFL) as generally required by high voltage, high 
energy or short pulses. There are two fundamental relations that 
must be satisfied simultaneously in the design of an MPC: the 
inductor volt-second requirement and its saturated inductance re- 
quirement. In addition, there are auxiliary design considerations to 
be addressed: (1) early switchout of the stage before the peak of 
the (1-cos) charge voltage; (2) large ratios of outer to inner radius 
of the cores increase the core losses and may increase the core 
insulation requirements near the outer radius; (3) there is flexibility 
in the choice of the compression ratio of the individual stages, con- 
strained only by achieving the desired overall compression ratio; (4) 


331p. Order Number 


382 ERA Vol. 16, No. 11 


relatively short charging times of the output stage pulseforming line 
(PFL) are possible; (5) the impedance of the pulseforming line can 
be varied along its length in order to achieve the desired output 
pulse shape; (6) frequently, a voltage step-up is required from input 
to output, so there is the choice of where to locate the transformer; 
and (7) the design must also keep the electric fields at a safe oper- 
ating level, both inside the cores and in the external spaces. 


31986 (CONF-900280—Vol.2, pp. 143-157) Network and sys- 
tem modeling group. Bowden, G. (Stanford Linear Accelerator 
Center, CA (USA)); DeFord, J.; Niven, W.; Payne, A.; Sampayan, 
S.; Siemens, P.; Turner, B.; Dougal, R.; Johnson, D.L.; Kares, 
R.J.; Kishiro, Junichi; Warren. T. Lawrence Livermore National 
Lab., CA (United States). Apr 1991. DOE Contract W-7405-ENG- 
48. From International workshop on magnetic pulse compression; 
Lake Tahoe, CA (United States); 12-14 Feb 1990. In /nternational 
magnetic pulse compression workshop: [Proceedings]. Volume 2, 
Technical summary. 331p. Order Number DE91015775. Source: 
OSTI; NTIS. 

The objective of the Network and System Modeling Group was 
to assess the state of the art in magnetic pulse compressor model- 
ing and to recommend future research and development efforts in 
this critical area. In this report, the authors present the results of 
the working group's efforts. First, they briefly review the invited pre- 
sentation representing the group in the plenary session of the 
workshop as well as the three technical presentations given in the 
working group. They identify the main points of each presentation 
and the important comments made in the ensuring discussion. 
Next, they outline the framework that they constructed to guide ef- 
forts as a group. The remaining sections then summarize findings 
and recommendations as they relate to this framework. Specifi- 
cally, the authors discuss the modeling of important compressor 
network compressor network components. Most of their effort there 
is devoted to magnetic switches and transmission lines. They then 
turn their attention to the modeling of the system aspects of the 
problem. Here they are concerned with the issue of modeling the 
design requirements and using such models in the design process. 
Finally, they consider the subject of modeling, analysis, and design 
tools. They first review a number of computer programs that are in 
use in the pulsed power community and critique their applicability 
to the magnetic pulse compressor problem. They then specify the 
important features of an ideal tool for compressor problems. 


31987 (CONF-900280—Vol.2, pp. 158-170) Magnetic materi- 
als group. Avery, K. (McDonald Douglas Space Systems Co., 
Huntington Beach, CA (USA)); Buchert, O.; Fish, G.; Smith, C.; 
Fong, C.; Greenwood, M.; Hodgdon, M.; Parsons, M.; Ostrovsky, 
L.A.; Shiho, Makoto. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From iInterna- 
tional workshop on magnetic pulse compression; Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In International magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technical sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 
The ultimate performance limits for magnetic switching and pulse 
compression systems are determined by the properties of their 
magnetic cores. In simplest terms, a pulse compression system has 
as its underlying purpose the ability to acquire power from a source 
over a long time scale and then to transfer that power to a load on 
a shorter time scale. The goal is the maximum possible efficiency 
in that transfer apparatus, measured in terms of energy as well as 
in cost, complexity, and reliability. Magnetic switching is a well rec- 
ognized and proven method of accomplishing that end, especially 
for repetitively driven systems. The challenges in constructing work- 
ing magnetic systems with the best possible characteristics and 
performance occur at several levels: selection and optimization of 
soft ferromagnetic core materials; manufacture of actual cores so 
as to take full advantage of the properties of available material; 
and system integration issues such as mounting, cooling, and elec- 
trical interconnection. The Magnetic Materials Working Group 
surveyed issues at each of these levels to determine present capa- 
bilities and identify key limitations which might realistically be 
overcome in the near to medium term. The group also considered 
the state of the art in modeling core performance. Because many 





pulse-power applications involve unique and costly large-scale de- 
vices, it is important to have accurate mathematical and numerical 
models of core performance to guide systems designers. 


31988 (CONF-900280—Vol.2, pp. 171-183) Power condition- 
ing group. Burkhart, C. (Pulse Sciences, Inc., Agoura Hills, CA 
(USA)); Curry, R.; Gower, J.; Gundersen, M.; Kihara, R.; Westen- 
skow, G.; Kirkman-Amemiya, G.; Mazzola, M.S.; McDuff, G.; 
Menown, H. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From Interna- 
tional workshop on magnetic pulse compression; Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In International magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technical sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 
The generation of pulses at very high average power levels is of- 
ten limited by the capabilities of active switching components such 
as thyratrons and thyristors. A magnetic pulse compression (MPC) 
network can be employed to extend the performance of a modula- 
tor system while enabling the active switch to operate within its 
capabilities. The use of a MPC network may place special con- 
straints on the power conditioning network. For example, the use 
of a compression network may significantly reduce the overall effi- 
ciency of the modulator system. As a result, the power conditioning 
system must be capable of delivering additional power to the mod- 
ulator to compensate for the inefficiencies introduced by the 
magnetic pulse compressor. The difficulty of obtaining precise tim- 
ing control of the output pulse is increased when a MPC network is 
used. Because the switching time of each saturable inductor within 
the network is dependent on voltage, power supply voltage varia- 
tions results in output pulse timing jitter. For systems which require 
low output pulse jitter, it is necessary to compensate for this effect. 
The power conditioning working group identified and addressed 
three critical issues associated with power conditioner technology 
for magnetic pulse compressor: voltage regulation, power condi- 
tioner components, and magnetic pulse compressors as a load. 
These issues were identified, their effects were surveyed, sources 
of problems were discussed, technical approaches were sug- 
gested, and, finally, possible research directions were defined. 


31989 (CONF-900280-Vol.2, pp. 184-212) Core cooling and 
dielectrics group. Adler, R. (North Star Research Corp., Albu- 
querque, NM (USA)); Bahowick, S.; Gordon, L.; Harjes, H.C.; 
Reed, K.W.; Rohwein, G.J.; Sharp, D.J.; Morris, T.; Pavlik, D.; 
Shneyenson, G.; Thevenot, M. Lawrence Livermore National Lab., 
CA (United States). Apr 1991. DOE Contract W-7405-ENG-48. 
From International workshop on magnetic pulse compression; Lake 
Tahoe, CA (United States); 12-14 Feb 1990. In international mag- 
netic pulse compression workshop: [Proceedings]. Volume 2, 
Technical summary. 331p. Order Number DE91015775. Source: 
OSTI; NTIS. 

For magnetic switches to be a viable technology for high aver- 
age power pulse compression systems, they must be very efficient, 
very reliable, and have long lifetimes. The design of magnetic 
switches that meet these criteria will require significant progress in 
at least two technical areas: thermal management within the switch 
(i.e., core cooling) and electrical insulation within the switch (i.e., 
dielectrics). The charter of the Core Cooling and Dielectrics Group 
was to discuss these two areas and identify what research and de- 
velopment (R and D) might have the greatest impact in improving 
magnetic switch technology. Of the two basic types of switch cores 
(bulk ferrites and laminate structures) most of the discussion in the 
group centered on laminate structures. This focus was primarily 
due to a lack of group experience with ferrite cores in magnetic 
switches and not because ferrites were considered inherently infe- 
rior. 


31990 (CONF-900280—Vol.2, pp. 213-226) Circults and ap- 
plications group. Eckhouse, S. (Maxwell Laboratories, inc., San 
Diego, CA (USA)); Chu, E.; Loree, D.; Morris, G. Jr.; Vizar, V.A.; 
Whitham, K.; Honig, M.; Ashby, S.; Nunnally, W.; Neau, G. 
Lawrence Livermore National Lab., CA (United States). Apr 1991. 
DOE Contract W-7405-ENG-48. From International workshop on 
magnetic pulse compression; Lake Tahoe, CA (United States); 12- 
14 Feb 1990. In International magnetic pulse compression 
workshop: [Proceedings]. Volume 2, Technical summary. 331p. 
Order Number DE91015775. Source: OSTI; NTIS. 
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The Circuits and Applications Working Group was assigned the 
task of surveying the range of potential applications for magnetic 
switch technology. By providing information to the workshop on 
typical sets of requirements for magnetic switch networks and iden- 
tifying technical issues that need to be resolved in each topical 
area, it was intended that the group’s work would assist specialists 
in materials and components in identifying important future re- 
search and development (R and D). The group felt that it was also 
important to identify areas where magnetic switches may not be 
useful and, therefore, serve to assist researchers in avoiding un- 
productive work. The applications studied were conventional lasers 
and radar, ultra-high current applications (electromagnetic launch- 
ers and EMP simulators), and induction accelerators. 


31991 (CONF-900280—Vol.2, pp. 229-233) Amorphous mag- 
netic materials tor efficient pulse compression. Greenwood, M. 
(Univ. of Bristol (England)). Lawrence Livermore National Lab., CA 
(United States). Apr 1991. DOE Contract W-7405-ENG-48. From 
International workshop on magnetic pulse compression; Lake 
Tahoe, CA (United States); 12-14 Feb 1990. In International mag- 
netic pulse compression workshop: [Proceedings]. Volume 2, 
Technical summary. 331p. Order Number DE91015775. Source: 
OSTI; NTIS. 

Loss data for a range of magnetic materials suitable for mag- 
netic pulse compression are presented. The data has been 
measured under pulse compressor conditions and a significant in- 
crease in losses has been recorded over those measured under 
constant voltage magnetization. These data are then analyzed us- 
ing a previously derived loss factor and other techniques, to 
compare material suitability for high repetition rate pulse compres- 
sor applications. This analysis shows the likely advantage of 
certain cobalt based amorphous alloys. Finally a practical pulse 
compressor is described which uses these high efficiency magnetic 
materials, and although unoptimized, is greater than 70% efficient. 


31992 (CONF-900280—Vol.2, pp. 234-235) High current back 
lighted thyratron switches. Kirkman-Amemiya, G. (Univ. of 
Southern California, Los Angeles (USA)); Hsu, T.Y.; Liou, R.L.; 
Gundersen, M.A. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From interna- 
tional workshop on magnetic pulse compression; Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In Internationa! magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technical sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 

High power operation of the BLT switch is described. This paper 
includes a description of the switch structure and several optical 
triggering methods. Result of experimental observations of high 
current operation are reported including measurements of 100kV 
DC holdoff, peak currents >80kA and rates of current rise >10''A/ 
sec. 


31993 (CONF-900280—Vol.2, pp. 236-248) Ignitron research 
at Texas Tech University. Loree, D. (Texas Tech Univ., Lubbock 
(USA)). Lawrence Livermore National Lab., CA (United States). Apr 
1991. DOE Contract W-7405-ENG-48. From international workshop 
on magnetic pulse compression; Lake Tahoe, CA (United States); 
12-14 Feb 1990. In International magnetic pulse compression 
workshop: [Proceedings]. Volume 2, Technical summary. 331p. 
Order Number DE91015775. Source: OST]; NTIS. 

The ignitron project at Texas Tech University is a joint research 
effort between Lawrence Livermore National Laboratory, Richard- 
son Electronics/Division of National Electronics, and the University. 
The goal of the collective efforts of all participants is the develop- 
ment, testing, and manufacturing of a new generation of high 
current, high coulomb ignitron switches for pulsed power applica- 
tions. Part of this goal has been attained with the manufacturing of 
a restructured pulsed power ignitron, the NL-9000. Research at 
LLNL has involved high current testing of prototype ignitron de- 
signs (~800 kA, 100’s C levels). Research at the University has 
involved studying axial magnetic field effects on ignitron behavior 
as well as the effects on ignitron performance of wall composition, 
tube geometry, anode geometry, alternate triggering mechanisms 
and conduction plasma phenomena. 
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31994 (CONF-900280—Vol.2. pp. 249-260) Practical issues 
tor using bulk solid state switches in high-rep-rate modula- 
tors. Mazzola, M.S. (Naval Surface Warfare Center, Dahigren, VA 
(USA)); Stoudt, D.C.; Schoenback, K.H. Lawrence Livermore 
National Lab., CA (United States). Apr 1991. DOE Contract W- 
7405-ENG-48. From International workshop on magnetic pulse 
compression; Lake Tahoe, CA (United States); 12-14 Feb 1990. In 
International magnetic pulse compression workshop: [Proceed- 
ings]. Volume 2, Technical summary. 331p. Order Number 
DE91015775. Source: OSTI; NTIS. 

A bulk solid-state (BSS) switch is a large volume semiconductor 
slab of some high-resistivity semiconductor material such as sili- 
con, gallium arsenide, or indium phosphides. It is triggered by 
external radiation (optical or electron beam). It can be used for 
ultra-wide-bandwidth sources (ps switching required), charged par- 
ticle beam accelerators (ns switching required), and auxilliary 
power conditioning for magnetic modulators (micro sec required). 
The limiting aspects of BSS switches are listed and the concepts 
to improve their efficiency are mentioned. 


31995 (CONF-900280-Vol.2, pp. 261-272) MCT pertormance 
characterization. Merryman, S.A. (Auburn Univ., AL (USA)). 
Lawrence Livermore National Lab., CA (United States). Apr 1991. 
DOE Contract W-7405-ENG-48. From International workshop on 
magnetic pulse compression; Lake Tahoe, CA (United States); 12- 
14 Feb 1990. In International magnetic pulse compression 
workshop: [Proceedings]. Volume 2, Technical summary. 331p. 
Order Number DE91015775. Source: OSTI; NTIS. 

MOS-controlied thyristors (MCTs) are being considered for use in 
power conversion systems. Because of their relatively high current 
densities and high frequency of operation, they present the oppor- 
tunity for significant weight and volume savings, a_ primary 
consideration for space power systems. Additionally, the thermal 
management problem is simplified because the low forward voltage 
drop across the device reduces the losses substantially. However, 
before MCT’s realize their full potential for practical applications, 
their performance specifications must be determined. The research 
at the Space Power Institute at Auburn University focuses on de- 
termining the performance characteristics (turn-on time, turn-off 
time, gate trigger requirements, etc.) of MCT’s under severe ther- 
mal stresses (temperature range from —196C to 250C). Also, the 
maximum single-pulse (non-destructive) current level is being in- 
vestigated to determine the upper current limit at which MCT's can 
safely operate. The current distribution between multiple MCT’s 
connected in parallel is also being studied. Knowledge of these 
performance characteristics is important both for the design of 
space power systems with high reliability and for future device de- 
velopers to improve these characteristics. 


31996 (CONF-900280—Vol.2, pp. 273-281) Triggered conduc- 
tion characteristics of the magnetically delayed vacuum 
switch. Morris, G. (Univ. of South Carolina, Columbia (USA)); 
Dougal, R.A. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From Interna- 
tional workshop on magnetic pulse compression: Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In International magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technica! sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 

Utilization of a saturable inductor to delay the onset of current 
through a vacuum gap alleviates the poor turn-on performance 
(large jitter, high power dissipation, long current risetime) inherent 
in vacuum switches, thus allowing the advantages (high voltage 
holdoff, fast recovery, high repetition rate) to be realized. The con- 
cept is to hold off the main current with the saturable inductor until 
a sufficiently dense plasma channel exists in the vacuum gap to 
conduct the main current. In this way electrical stress on the switch 
is minimized; however, failure to inject sufficient plasma into the 
vacuum gap during the trigger activation period results in degraded 
switch performance. Recent investigations indicate that insufficient 
plasma injection manifests itself as a transient interruption of the 
main current. The nature of this phenomenon and its causes, in 
terms of switch and plasma dynamics, is the focus of current re- 
search. 


31997 (CONF-900280—Vol.2, pp. 282-294) Power character- 
istics of magnetic switch in high current nanosecond regime. 
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Vizir, V.A. (inst. of High Current Electronics, Tomsk (USSR)): 
Mesyats, G.A. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. DOE Contract W-7405-ENG-48. From Interna- 
tional workshop on magnetic pulse compression; Lake Tahoe, CA 
(United States); 12-14 Feb 1990. In International magnetic pulse 
compression workshop: [Proceedings]. Volume 2, Technical sum- 
mary. 331p. Order Number DE91015775. Source: OSTI; NTIS. 

Magnetic switches are saturable chokes with magnetic core 
which are being widely used in the pulsed technique. The general 
analysis of the operation of such switches in low level power gen- 
erators are given elsewhere. In the recent years the magnetic 
switches are being used in high power, high voltage generator of 
nanosecond range applied for lasers and charged particles acceler- 
ators. These papers give simple relations and graphs which provide 
the estimation of realization probability and calculation of the main 
dimensions of magnetic switch vs. energy, voltage and pulse dura- 
tion. To know these relations is of major importance for designing of 
magnetic compressors for laser and particles accelerators, where 
the switch dimensions need to be matched with load dimensions, 
especially with the laser's discharge electrodes. The parameters of 
magnetic generator used for pulsed excimer laser pumping with the 
radiation power of 1 kW are also given in this report. 


31998 (CONF-900280—Vol.2, pp. 296-303) Pulse sharpening 
using the magnetic core and plasma opening switch. Bystrit- 
skii, V.M. (Inst. of Electrophysics, Sverdlovsk (USSR)); Mesyats, 
G.A.; Krasik, Ya.E.; Ivanov, |.B.; Ryzhakin, N.N.; Usov, Yu.P. 
Lawrence Livermore National Lab., CA (United States). Apr 1991. 
DOE Contract W-7405-ENG-48. From International workshop on 
magnetic pulse compression; Lake Tahoe, CA (United States); 12- 
14 Feb 1990. In International magnetic pulse compression 
workshop: [Proceedings]. Volume 2, Technical summary. 331p. 
Order Number DE91015775. Source: OSTI; NTIS. 

The application of Inductor Cores (IC) in pulsed power circuitry 
could improve the functional range of the high current accelerator 
due to realizing of the possibility to transit from high impedance 
mode of operation to low one and vice versa. The application of 
current enhancing Inductor Cores Section (ICS) in conjunction with 
inductive storage and Plasma Opening Switch (POS) could result 
also in power enhancement and compression of the output pulse. 
The experiment to check these ideas is discussed. 


31999 (DOE/ER/14092-T1) Nonuniform Liouville Trans- 
tormers for quasihomogeneous optical fields: Annual 
technical progress report, [1990]. Physical Optics Corp., Tor- 
rance, CA (United States). Jun 1990. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-89ER14092. 
Order Number DE91017644. Source: OSTI; NTIS; GPO Dep. 

In this program, Nonuniform Liouville Transformers (NLT) have 
been investigated for an important class of quasi-homogeneous op- 
tical fields containing those emitted by thermal (Lambertian), by 
other conventional sources, and by the majority of multi-mode 
high-energy lasers and semiconductor lasers. Such NLTs are 
nonuniform, nonimaging beam-shaping systems acting on the basis 
of the general energy transport equations for phase-space density 
(related to the generalized Liouville theorem) and the power flux 
vector. The theoretical model presented by Physical Optics Corpo- 
ration (POC) is more general than those based on geometrical 
optics, yet less general than those based on either scalar diffrac- 
tion or electromagnetic theory. In the first year of this program, 
POC investigated a broad area of optics problems related to 
quasi-homogeneous fields. The outcome of POC’s theoretical in- 
vestigation will eventually lead to the generalization of the following 
models: nonimaging optics of Lambertian sources; power-flux 
method and conventional radiometry; physical radiometry of quasi- 
homogeneous sources and; Tatarski-Wolf theory of optical radiation 
which holds only of homogeneous sources. 12 refs., 18 figs., 1 tab. 


32000 (EGG—10617-2102) Pertormance evaluation of new 
large-area avalanche photodiodes for scintillation spec- 
troscopy. James, K.M. (EG and G Energy Measurements, Inc., 
Goleta, CA (United States)); Masterson, M.J.; Farrell, R. EG and G 
Energy Measurements, Inc., Goleta, CA (United States). [1991]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-88NV10617. Order Number DE91017400. Source: 
OSTI; NTIS; GPO Dep. 





Avalanche photodiodes (APD's) appear promising for certain ap- 
plications as a solid state replacement for the photomultiplier tube. 
The increase in leakage current and capacitance noise with device 
active area has in the past kept the size of commercially available 
devices to < 1 mm*. Recent advances in fabrication technology 
have, however, resulted in relatively low-noise devices of up to 1 
inch in diameter. We have recently evaluated the performance as 
scintillation spectroscopy detectors of two commercial large-area 
avalanche photodiodes. These APD's exhibit exceptional pertor- 
mance: at 662 KeV a 1-inch-diameter device coupled to a Csi(T1) 
scintillator and operating at room temperature yielded 6.9% resolu- 
tion and a 1-cm device coupled to Csl(Tl) and cooled to 260 K 
gave 4.4% resolution, which is believed to be the best resolution 
ever recorded for a scintillation spectrometer. 10 refs., 9 figs. 


32001 (EGG—10617-4117) Measurement of modulation 
transfer function for four types of imaging elements used in 
fast cameras. Estrella, R.M. (EG and G Energy Measurements, 
Inc., Pleasanton, CA (United States). Amador Valley Operations); 
Sammons, T.J.; Thomas, S.W. EG and G Energy Measurements, 
Inc., Pleasanton, CA (United States). Amador Valley Operations. 
[1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-88NV10617. (CONF-9107115~28: 
Society of Photo-Optical Instrumentation Engineers (SPIE) meet- 
ing, San Diego, CA (United States), 21-26 Jul 1991). Order 
Number DE91017399. Source: OSTI!; NTIS: GPO Dep. 

We have measured the modulation transfer function (MTF) of 
fiber- optic bundles (reducers), minifiers (inverting, electrostatically 
focused imaging tube reducers), microchannel plate image intensi- 
fiers (MCPls), and streak tubes as part of our ongoing device 
evaluation program aimed at precise characterization of various 
imaging elements used in fast cameras. This paper describes our 
measurement equipment and techniques and shows plots of MTF 
measurements for each of four types of fast-camera elements 
tested. 6 refs., 9 figs. 


32002 (FNAL-TM—1748) An approximate HSPICE model for 
orbit low noise analog bipolar NPN transistors. Zimmerman, T. 
Fermi National Accelerator Lab., Batavia, IL (United States). Jul 
1991. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. Order Number DE91017220. 
Source: OST; NTIS; GPO Dep. 

Vertical bipolar NPN transistors can be fabricated cheaply 
through MOSIS by using the Orbit 2 um Low Noise Analog CMOS 
process. The collector is formed from an N-well, the base trom a p- 
base diffusion, and the emitter from an N-diffusion. However, since 
this is a CMOS process there is no buried layer in the collector. 
Therefore the collector resistance is quite large. Also, the minimum 
emitter size is 8 um x 8 um, which is substantially larger than many 
fast bipolar processes. For certain applications, though, such as 
common base or emitter follower amplifiers, the performance of this 
transistor may be quite acceptable. However, no AC SPICE model 
is published for this device. This paper describes a simple approxi- 
mate measurement method that was used at Fermilab to formulate 
an HSPICE model for these transistor. This method requires only a 
fast pulse generator and a good digitizing oscilloscope with an ac- 
tive FET probe for the AC measurements. Model parameters for 
two transistors of different size are then given. 1 ref., 1 fig. 


32003 (IFVE-ONF-90-138) Time-variant filters. Krasnokut- 
skij, R.N.; Kurchaninov, L.L.; Tikhonov, V.V.; Fedyakin, N.N.; 
Shuvalov, R.S. Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1990. 9p. (in Russian). Order Number DE91646121. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Meth. 

Various types of time-variant filters are considered and compared 
with time-invariant ones. Some conditions to achieve the better 
signal-to-noise ratio are considered when one uses the gated inte- 
grator. It is shown that: (1) at high counting rates the gated 
integrator is preferable for a peak detector, as far as noise is con- 
cerned; (2) at low counting rates the noise whitening filter-double 
integrator structure is prederable, it can be realized using mono- 
lithic technology. 9 refs., 5 figs. 
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32004 (1VO-A-05/90) Laser processing in power plants. 
Muurman. T.; Pitkaenen, M. Imatran Voima Oy (IVO), Helsinki (Fin- 
land). 1990. 120p. (in Finnish). Order Number DE91527088 
Source: OSTI; NTIS (US Sales Only). 

The present study has been made by Imatran Voima Oy in col- 
laboration with the Lappeenranta University of Technology. The 
purpose is to illustrate the exploitation of laser processing in the 
building of power stations and in their maintenance. Tests show 
that the advantages of laser processing are most obvious in the fol- 
lowing areas: Laser cutting in applications with cutting thicknesses 
below 10 mm that are geometrically difficult and require great mea- 
surement accuracy. Laser cutting in power plant environments in 
addition to sheet cutting can be particularly recommended for the 
wear-in cutting of T- and Y-arms of pipelines and segmental pieces 
of curved pipelines. The cutting process can also utilize computer- 
aided production techniques, i.e. CAD/CAM. Surface hardening 
and coating by laser allow changes of the surface layer properties 
of the objects where necessary to meet the requirements of given 
operational conditions, however, without changing the mechanical 
properties of the base metal. Examples of required surface proper- 
ties are fatigue strength and resistance to wear and corrosion. 
Typical to laser welding is low, carefullly controlled heat input. Also, 
high-speed welding with laser normally can be done without filler 
and surface contact. The laser application that is best fitted in 
power plants is welding of ready machined pieces, where no defor- 
mation is allowed and of other objects requiring carefully controlled 
heat input. Austenitic stainless steel, for example, is extremely well 
suited for laser welding. The dimensional changes are very small 
and there is no sensitizing risk. The strength of the weld compared 
with the base metal is good except for Ti-stabililized steel. 


32005 (JINR-D—13-88-938) 13. International symposium on 
nuclear electronics. Tulaev, B.P. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. 401p. (CONF-8809525—: 13. international 
symposium on nuclear electronics, Varna (Bulgaria), 12-18 Sep 
1988). Order Number DE91003130. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Individual papers are indexed. 


32006 (JINR-D—13-88-938, pp. 72-79) Design of a low volt- 
age CMAS ASIC. Dick, P.; Dijksman, A.; Schoeps, W. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1988. (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). in 13. International symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The layout as well as the simulation of the special cells of the 
MOS transistors are presen. A simple synchrotrons monoflop was 
designed. In this way silicon area could be saved. The whole lay- 
out was fitted in a 40 pin standard chip according to the founding 
specifications. 


32007 (JINR-D—13-88-938, pp. 238-242) Fast CAMAC mod- 
ules with programming functions. Zinov, V.G.; Selikov, A.V. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in Rus- 
sian). (CONF-8809525—: 13. international symposium on nuclear 
electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Program-controlied devices which realize functions of combina- 
tion logics with input signals and allow to change rather simply 
selection criteria depending on experiment requirements have 
found their application in first level fast trigger systems. Two mod- 
ules which enable in addition to its main purpose to use this 
complex of units for program control, testing and adjustment of 
electronic systems within automated working station structure are 
described, as well. 


32008 (JINR-R-8-90-127) Cryogenic thermoresistor made 
from p-InSb(Mn). Obukhov, S.A. (AN SSSR, Leningrad (USSR). 
Fiziko-Tekhnicheskij Inst.); Neganov, B.S.;  Kiselev, Yu.F.; 
Chernikov, A.N.; Vekshina, V.S.; Pepik, N.I.; Popkov, A.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems. 1990. 10p. (in Russian). Order Number DE92600473. 
Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to the journal Cryogenics. 
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The termoresistors of InSb(Mn) for ultralow temperatures are 
described. Being employed below 10 mK they have higher ther- 
mosensitivity than known thermoresistors at relatively low specific 
resistance. They have logarithmic dependence of specific resis- 
tance on temperature. The thermometers have negative magnetic 
resistance. The magnetic Mnt** impurity in non-magnetic semicon- 
ductor InSb is supposed to cause a magnetic gap in the impurity 
zone owing to exchange interaction between manganese ions and 
holes. This effect increases for compensated p-inSb(Mn). 13 refs.; 
5 figs.: 1 tab. 


32009 (LA-UR-91-2383) Applications of synchroscan and 
dual-sweep streak camera techniques to free-electron laser ex- 
periments. Lumpkin, A.H. Los Alamos National Lab., NM (United 
States). 9 Jul 1991. 22p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36 
(CONF-9107115—22: Society of Photo-Optical Instrumentation En- 
gineers (SPIE) meeting, San Diego. CA (United States), 21-26 Jul 
1991). Order Number DE91016017. Source: OSTI; NTIS (US 
Sales Only); GPO Dep 

The results of several types of time-resolved experiments on rf- 
linac driven free-electron lasers (FELs) using streak-camera 
techniques are presented. In the past these techniques generally 
traded off time resolution, time span, and timing jitter to address ei- 
ther submicropulse or submacropulse effects. More recently, we 
have taken advantage of synchroscan streak cameras that were 
phase-locked to the reference 108.3 MHz rf signal combined with 
an orthogonal slow ramp deflection. One can then obtain submi- 
cropulse, submacropulse, and phase information during a single 
100-ys long macropulse. Samples of results include electron beam 
bunch lengths, cavity length tuning, phase slew/jitter, drive-laser 
phase stability, and visible FEL output temporal effects. Several of 
these demonstrations are the first of their kind on a FEL system (to 
our knowledge). 8 refs., 16 figs., 1 tab. 


32010 (LA-UR-—91-2549) Interferometric results from Boe- 
ing grazing incidence ring resonator FEL. Byrd, D.A. (Los 
Alamos National Lab., NM (United States)); Bender, S.C.; Miller, 
E.L.; Dowell, D.H. Los Alamos National Lab.. NM (United States). 
[1991]. 14p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9108118-1: 13. international free-electron laser (FEL) conference, 
Santa Fe, NM (United States), 25-30 Aug 1991). Order Number 
DE91016305. Source: OST!: NTIS (US Sales Only); GPO Dep. 
The Boeing HAP (High Average Power) experiment had been 
reconfigured throughout 1989-1990 to incorporate a grazing inci- 
dence, 133-m round-trip ring resonator. Initial spectral, mode 
stability, coherence length, and interferometric wavefront quality 
measurements have been taken. This paper reports on the optical 
measurement techniques and data used to characterize the res- 
onator optical output as 2.0 to 2.5 4 OPD. Raw data-reduction 
methodology and analysis supporting the subtraction of effects 
caused by the 7x beam reducer, fold mirrors, and the radial shear 
interferometer itself are included. Noteworthy observations such as 
the ability to overlay interferometric fringe data over the length of a 
macropulse (+180 micropulses) without destroying the fringe 
visibility and the occurrence of centrally localized (~30% of the di- 
ameter) disturbances of the fringe pattern are also discussed. 
Coherence length measurements, made using the interferometer, 
showed the spectral bandwidth to be between 74 and 120 um. At- 
tempts to measure the micropulse-to-micropulse mode stability 
were made and are discussed as well. 4 refs., 8 figs., 4 tabs. 


32011 Fusion pumped light source. Pappas, D.S. To Dept. of 
Energy. 1 Sep 1988. USA Patent patent application 7-239,584. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE91017339. Source: 
OSTI; NTIS; GPO Dep. 

Apparatus is provided for generating energy in the form of light 
radiation. A fusion reactor is provided for generating a long, or con- 
tinuous, pulse of high-energy neutrons. The neutron flux is coupled 
directly with the lasing medium. The lasing medium includes a first 
component selected from Group O of the periodic table of the ele- 
ments and having a high inelastic scattering cross section. Gamma 
radiation from the inelastic scattering reactions interacts with the 
first component to excite the first component, which decays by 
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photon emission at a first output wavelength. The first output wave- 
length may be shifted to a second output wavelength using a 
second liquid component responsive to the first output wavelength. 
The light outputs may be converted to a coherent laser output by in- 
corporating conventional optics adjacent the lasing medium. 3 figs. 


32012 Method for enhancement of useful luminescence 
from vacancy defects in refractory oxides for tunable lasers 
and the refractory oxides produced thereby. Chen, Yok. To 
Dept. of Energy. 12 Sep 1988. USA Patent patent application 7- 
243,534. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE91017340. Source: OSTI; NTIS: GPO Dep. 

Refractory oxide crystals suitable for use in tunable lasers and a 
method for preparing the same are provided. The crystals are 
characterized by high quantum efficiency, high thermal stability, 
good crystal transparency, and a high percentage of useful lumi- 
nescence. The method for preparation of the crystals involves 
removing substantially all the hydrogen, thermochemically reducing 
the crystal’s oxygen content to produce oxygen (anion) vacancy 
defects. and subsequently irradiating the crystal with electrons to 
inactivate trace H™’S ions so that an increased amount of short 
lived F* luminescence is produced when the crystal is optically ex- 
cited 


32013 ~Laser-triggered vacuum switch. Brannon, P.J.; Cowgill, 
D.F. To Dept. of Energy. 27 Sep 1988. USA Patent patent applica- 
tion 7-249,815. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91017346. Source: OSTI; NTIS; GPO Dep. 

This invention pertains to a laser-triggered vacuum switch that 
has a material such as a alkali metal halide on the cathode elec- 
trode for thermally activated field emission of electrons and ions 
upon interaction with a laser beam, the material being in contact 
with the cathode with a surface facing the discharge gap. The ma- 
terial is preferably a mixture of KC! and Ti powders. The laser may 
either shine directly on the material, preferably through a hole in 
the anode, or be directed to the material over a fiber optic cable. 6 
figs. 


32014 Apparatus and method for tuned unsteady flow purg- 
ing of high pulse rate spark gaps. Thayer, W.J. Ill. To Dept. of 
Energy. 12 Oct 1988. USA Patent patent application 7-256,430. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-85SF15930. Order Number DE91017354. Source: 
OSTI; NTIS; GPO Dep. 

A spark gap switch apparatus is disclosed which is capable of 
operating at a high pulse rate which comprises an insulated hous- 
ing; a pair of spaced apart electrodes each having one end thereof 
within a first bore formed in the housing and defining a spark gap 
therebetween; pressure wave reflector means in the first bore in 
the housing and spaced from the spark gap and capable of admit- 
ting purge flow; and a second enlarged bore contiguous with the 
first bore and spaced from the opposite side of the spark gap; 
whereby pressure waves generated during discharge of a spark 
across the spark gap will reflect off the wave reflector means and 
back from the enlarged bore to the spark gap to clear from the 
spark gap hot gases residues generated during the discharge and 
simultaneously restore the gas density and pressure in the spark 
gap to its initial value. 8 figs. 


32015 Control system for an interior permanent magnet 
synchronous machine. Bose, B.K. To Dept. of Energy. 12 Oct 
1988. USA Patent patent application 7-256,432. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
85NV10418. Order Number DE91016971. Source: OSTI; NTIS; 
GPO Dep. 

A high performance, fully operational, four-quadrant control 
scheme is used in an interior permanent magnet synchronous ma- 
chine. The machine operates smoothly with full performance in the 
constant-torque region as well as in the flux-weakening, constant- 
power region in both directions of motion. The transition between 
the constant-torque and constant-power regions is very smooth 
under all conditions of operation. Control in the constant-torque re- 
gion is based on a vector or field-oriented technique, with the 





direct-axis aligned with the total stator flux, whereas constant- 
power region control is accomplished by orientation of the torque 
angle of the impressed square-wave voltage through the feedfor- 
ward vector rotator. In a preferred embodiment, the control system 
employs a digital distributed microcomputer controller arrangement 
which relies upon various precisely estimated feedback signals, 
such as torque, flux, etc. The control scheme includes an outer 
torque control loop primarily for traction type applications, but also 
contemplates speed and position control loops for various industrial 
drives. A 70 hp drive system using a Neodymium-iron-Boron per- 
manent magnet machine and transistor pulse width modulating 
inverter has been designed and successfully tested. This control 
scheme also has application in controlling surface permanent mag- 
net machines. 16 figs. 


32016 Improved spark gap switch system with condensable 
dielectric gas. Thayer, W.J. Ill. To Dept. of Energy. 12 Oct 1988. 
USA Patent patent application 7-256,839. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
85SF15930. Order Number DE91016972. Source: OSTI; NTIS; 
GPO Dep. 

A spark gap switch system is disclosed which is capable of oper- 
ating at a high pulse rate comprising an insulated switch housing 
having a purging gas entrance port and a gas exit port, a pair of 
spaced apart electrodes each having one end thereof within the 
housing and defining a spark gap therebetween, an easily con- 
densable and preferably low molecular weight insulating gas 
flowing through the switch housing from the entrance port to the 
exit port to purge hot gases from the housing, condensing means 
for condensing the insulating gas after it exits from the housing, 
pump means for recirculating the condensed insulating gas as a 
liquid back to the housing, and vaporizing means to vaporize at 
least a portion of the condensed insulating gas back into a vapor 
prior to flowing the insulating gas back into the housing. 2 figs. 


32017 Switchable auto gain amplifier. Boye, C.A.; Phipps, 
G.S.; Schaefer, J.P. To Dept. of Energy. 21 Oct 1988. USA Patent 
patent application 7-260,756. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE91016977. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a switchable auto gain amplifier 
system for amplifying electrical signals of unknown magnitude has 
a plurality of amplifiers having different gains, each amplifier having 
an input connected to a system input. A switch controllably directs 
only one of the amplifier outputs to a system output. The switch is 
controlled by comparators providing an electrical outputs indicating 
each saturated amplifier. 2 figs. 


32018 Formation of multiple levels of porous silicon for 
buried insulators and conductors in silicon device technolo- 
gies. Blewer, R.S.; Guilinger, T.R.; Kelly, M.J.; Tsao, S.S. To Dept. 
of Energy. 22 Nov 1988. USA Patent patent application 7-274 ,892. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE91017139. Source: 
OSTI; NTIS; GPO Dep. 

A method of forming a multiple level porous silicon substrate for 
semiconductor integrated circuits including anodizing non-porous 
silicon layers of a multi-layer silicon substrate to form multiple lev- 
els of porous silicon. At least one porous silicon layer is then 
oxidized to form an insulating layer and at least one other layer of 
porous silicon beneath the insulating layer is metallized to form a 
buried conductive layer. Preferably the insulating layer and conduc- 
tive layer are separated by an anodization barrier formed of 
non-porous silicon. By etching through the anodization barrier and 
subsequently forming a metallized conductive layer, a fully or par- 
tially insulated buried conductor may be fabricated under single 
crystal silicon. 6 figs. 


32019 (SAND-91-0789C) Case history: Wafer level failure 
analysis of functional ICs with elevated Ipjq caused by resis- 
tive gate oxide shorts. Barton, D.L.; Horry, M.L. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-911115—1: 17. international symposium for 
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testing and failure analysis, Los Angeles, CA (United States), 11- 
15 Nov 1991). Order Number DE91017457. Source: OSTI; NTIS; 
GPO Dep. 

This case history details the failure analysis process used to lo- 
cate and identify the root cause of elevated currents on functional 
very large scale integration (VLSI) devices. The process stresses 
the use of non-destructive tools to correctly characterize the prob- 
lem and recommend a solution. It was found that while emission 
microscopy can easily locate areas where an oxide has shorted, it 
is not well suited for identifying precursers to early breakdown. 
Tunneling current microscopy was found to have the capability to 
identify weak areas in oxides without altering the cause of the 
weakness. 17 refs., 8 figs. 


32020 (SAND—91-0966C) A 500 MHz phase generator for 
synthetic aperture radar waveform synthesizers. Remund, B.L. 
(Sandia National Labs., Albuquerque, NM (United States)); Sri- 
vatsa, C.R. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9110202-2: 1991 IEEE GaAs IC symposium, Monterey, CA 
(United States), 20 Oct 1991). Order Number DE91018399. 
Source: OSTI; NTIS; GPO Dep. 

A GaAs Phase Generator ASIC has been developed using Giga- 
Bit’s SC10000 standard cell library which produces the quadratic 
phase necessary to generate a linear-FM chirp waveform. Fully 
functional chips have been fabricated using a 3-layer metal, 0.9 
um gate E/D-MESFET process. Measured maximum accumulation 
rates vary from 450 MHz to 590 MHz. The chip is fully ECL and 
TTL compatible and is packaged in GigaBit’s standard 132-pin ce- 
ramic package. The phase generator has been successfully tested 
in a prototype synthetic aperture radar at Sandia National Labora- 
tories. Sample rates as high as 800 Msamples/sec have been 
synthesized using two phase generator/sine ROM combinations in 
parallel driving a TriQuint TQ6112 DAC. 5 refs., 5 figs. 


32021 (SAND-91-0967C) A digital ASIC implementation of 
a video filter tor synthetic aperture radar. Remund, B.L. (Sandia 
National Labs., Albuquerque, NM (United States)); Chow, J.; Sali- 
nas, J. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9110202-1: 
1991 IEEE GaAs IC symposium, Monterey, CA (United States), 20 
Oct 1991). Order Number DE91018400. Source: OSTI; NTIS; GPO 
Dep. 

Two GaAs ASICs have been designed and implemented for a 
synthetic aperture radar which eliminate the dc bias in the sampled 
video data and increase the signal to noise ratio by summing the 
data across consecutive bursts. The High Pass Filter and Presum- 
mer ASICs process data at a maximum sample rate of 170 MHz 
and 125 MHz respectively. The chips are fully ECL and TTL com- 
patible. The high pass filter is packaged in GigaBit’s standard 
132-pin ceramic package, while the presummer is packaged in 
TriQuint’s standard 196-pin ceramic package. The presummer has 
been successfully tested in a prototype synthetic aperture radar at 
Sandia National Laboratories. The high pass filter has been suc- 
cessfully tested in a high speed test fixture. These ASICs provide 
flexibility and low power consumption at data rates previously 
unattainable with comparable hardware. 1 refs., 4 figs. 


32022 (SAND-91-1045) Proceedings of the second switch 
tube advanced technology meeting. Beavis, L.C. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jul 1991. 200p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9102131-—: 2. switch tube tech- 
nology review meeting, Salem, MA (United States), 21 Feb 1991). 
Order Number DE91017718. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Second Switch Tube Technology Review Meeting was held 
at EG&G Salem, MA., on February 21, 1991. This document is a 
compilation of the abstracts, viewgraphs and written materials sup- 
plied by the presenters from Allied Signal Kansas City Division, 
EG&G Salem and Sandia National Laboratories. It has not been 
reviewed nor edited in any way. Also included is an agenda of the 
meeting and a list of attendees. Covered topics include, Tempera- 
ture of Uniformity Survey, Brazing Furnace Atmosphere Purity 
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Studies, Creep of Cu Braze Materials and Area Seal Braze Joints, 
Characterization of the Screen Printing Process, Purity and Struc- 
tures, Grain Growth and Thermal Treatment of KOVAR, Laser 
Weldability Testing of KOVAR, Decarburization — Is It Required, 
Gross Impurities in KOVAR, Carbon Doping Desorption Studies 
Update, and MC3857 Sprytron Carbon Doping Matrix Evaluation. 


32023 (SINS—2095/P-3/E/B) 8-bit serial-parallel analog-to- 
digital converter for fast transient recorder. Kulka, Z.; 
Nadachowski, M.; Zimek, Z. Soltan Inst. for Nuclear Studies, 
Otwock-Swierk (Poland). Aug 1990. 28p. (In Polish). Order Number 
DE91646127. Source: OSTI; NTIS (US Sales Only); INIS. 

An 8-bit serial-parallel analog-to-digital converter with a sampling 
frequency 5 MHz is described. The most important circuits of the 
device are described and parameters are given. The converter is a 
central part of a transient recorder type TR-1 designed for record- 
ing pulse waveforms in measurements of the kinetics of chemical 
reactions which are radiation-induced using an electron linear ac- 
celerator. 9 refs., 9 figs. (author). 


32024 (UCRL-CR-103758-SUP) Coherent-state description 
of free-electron lasers: Final report, June 1, 1989-May 31, 
1990. Lee, Ching Tsung (Alabama A and M Univ., Normal, AL 
(United States)). Lawrence Livermore National Lab., CA (United 
States); Alabama A and M Univ., Normal, AL (United States). 
Dec 1990. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017077. Source: OSTI; NTIS; GPO Dep. 

It is generally accepted that the overall performance of free- 
electron lasers (FEL) can be understood without quantum mechan- 
ics. However, there are features of FEL such as photon statistics 
which can only be described quantum-mechanically. Although the 
majority of quantum-mechanical studies of FEL are devoted to one- 
particle models; there are also many studies on are so complicated 
that it is not easy to follow the developments with a clearer picture 
in mind. The origin of the problem is the quantum recoils of the 
electrons. So in the present study, we try to gain a clearer picture 
of the many-body effects by making the recoilless approximation. A 
simple model of FEL consists of a beam of relativistic electrons 
propagating through a spatially periodic magnetostatic wiggler field. 
The resulting laser output is propagating along the same direction 
as that of the electron beam. Quantum-mechanical analysis of FEL 
are usually based on the Bambini-Renieri frame which moves in 
the same direction as the propagating laser beam with a relativistic 
speed so that the wiggler field appears almost as a plane-wave ra- 
diation, the frequency of the wiggler field coincides with that of the 
laser, and the electron motion is nonrelativistic. Although in reality 
the laser beam can only derive its energy at the expense of the ki- 
netic energy of the electrons, it appears in the Bambini-Renieri 
frame as if the photons of the laser were scattered from the ficti- 
tious photons of the wiggler field by the electrons. 


32025 (UCRL-JC—105473) Spectroscopic properties of 
Nd*+ dopant ions in phosphate laser glass. Payne, S.A. 
(Lawrence Livermore National Lab., CA (United States)); Elder, 
M.L.; Campbell, J.H.; Wilke, G.D.; Weber, M.J.; Hayden, Y.T. 
Lawrence Livermore National Lab., CA (United States). May 1991. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910430—21: 93. annual meeting 
and exposition of the American Ceramic Society (ACerS), Cincin- 
nati, OH (United States), 28 Apr - 2 may 1991). Order Number 
DE91017665. Source: OSTI; NTIS; GPO Dep. 

The spectroscopic properties of Nd°*+ dopants have been charac- 
terized for a variety of phosphate glass compositions. The 1.05 um 
emission bandwidth may be minimized and the cross section maxi- 
mized by increasing the P2Os in the glass, and by reducing the 
alumina content. The emission bandwidth is strongly correlated 
with the extent of concentration quenching, in that it becomes more 
favorable for smaller bandwidth values. The development of a su- 
perior phosphate glass for laser fusion applications requires that 
the Nd spectroscopic properties be considered within the context of 
other issues that impact the cost and performance of the system. 6 
refs., 3 figs. 


32026 (UCRL-JC—105582) Performance of a 10 kV, 625 kA, 
85 kJ energy discharge module utilizing a solid dielectric 
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switch. Richardson, R.A.; Cravey, W.R.: Goerz, D.A. Lawrence 
Livermore National Lab., CA (United States). [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-910640-40: 8. IEEE pulsed power con- 
ference, San Diego, CA (United States), 17-19 Jun 1991). Order 
Number DE91017432. Source: OSTI; NTIS; GPO Dep. 

We have designed and tested an 87-kJ energy discharge system 
consisting of two 720-uF, 11-kV capacitors discharged through par- 
allel coaxial cables into a 250 nH load. Data will be presented on 
the current and voltage waveforms, with calculated values of the 
system inductance and resistance. The bank uses a solid dielectric 
switch punctured by an explosive bridge wire (EBW) to initiate the 
discharge. With the capacitors charged to 9 kV, a 625-kA peak 
current is sent through the load with a ringing frequency of 6.8 
kHz. The coaxial cables used to transmit the current to the load 
are 3 m in length. Both RG-217 and YK-198 cable types were 
tested, which have an inductance of 74 nH/ft and 35 nH/ft respec- 
tively. Normal operation requires that each cable carry 52 kA. The 
cables were tested to 100 kA each by connecting fewer cables to 
the load, and gradually increasing the charge voltage. The solid di- 
electric switch was chosen for high reliability. Details of the switch 
will be describes and data on its performance will be presented. 3 
rets., 8 figs. 


32027 (UCRL-JC—105661) Wideband microwave generation 
with GaAs photoconductive switches. Druce, R.L. (Lawrence 
Livermore National Lab., CA (United States)); Pocha, M.D.; Griffin, 
K.L.; Stein, J.M.; O'Bannon, B.J.J. Lawrence Livermore National 
Lab., CA (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910640—41: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91017544. 
Source: OSTI; NTIS; GPO Dep. 

We are using solid state photoconductive switches to generate 
wideband microwave pulses with peak powers to 20 MW. A 
parallel-plate Blumlein transmission line is used to directly feed an 
exponential taper antenna to produce single pulses with rise times 
of 200 ps and pulse durations of 340 ps (FWHM). Voltages up to 
21 kV have been generated in a 1 cm tall, 12 cm wide parallel- 
plate line. With the switches operated in linear mode, we have 
demonstrated phasing of several switches to generate a coherent 
wave. Generated and radiated signals agree very well with numeri- 
cal calculations. Radiation efficiencies approach 30%. The Blumlein 
dielectric can be changed to produce a damped waveform, thereby 
modifying the bandwidth of the signal. We have generated damped 
waveforms of up to 3 cycles using this method. The parallel-plate 
geometry lends itself to coupling to an antenna structure to radiate 
efficiently. The geometry also lends itself to expanding the genera- 
tor in height and width. We have stacked two generators to nearly 
double the output power without degrading the pulse characteris- 
tics. Applications of ultrashort microwave pulses (UWB radar, HPM 
weapons) require a high repetition rate and long life from the gen- 
erator. Life times of >10° shots have been seen occasionally at 
low to medium power densities. As the power density of a solid 
state photoconductive switch is increased, device life decreases. 
We have the capability to test devices at a repetition rate of 30 Hz 
and voltages to 25 kV. Preliminary data indicates that repeated 
pulse biasing (without switching) of large LEC grown devices in a 
slab geometry with fields as low as 30 kV/cm damages the switch 
and eventually leads to failure. 6 refs., 10 figs. 


32028 (UCRL-JC—105739) Future directions of laboratory 
x-ray laser research. Rosen, M.D. Lawrence Livermore National 
Lab., CA (United States). 1 May 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9104164-6: Conference on short-wavelength coherent ra- 
diation: generation and application, Monterey, CA (United States), 
4-10 Apr 1991). Order Number DE91017088. Source: OSTI; NTIS; 
GPO Dep. 

We explore ways to make laboratory x-ray lasers and their appli- 
cations more accessible to a wider community of users. This 
includes optical pump facilities that are affordable due to progress 
in optical laser technologies, from nsec 1KJ sources, to 100 fsec 
1J tabletop sources. Based on these possibilities, the future for x- 
ray lasers seems bright. 11 refs., 1 fig. 





32029 (UCRL-JC—105815) Reliable, high repetition rate 
thyratron grid driver used with a magnetic modulator. Hill, J.V.; 
Ball, D.G.; Garrett, D.N. Lawrence Livermore National Lab., CA 
(United States). 14 Jun 1991. 5p. Sponsored by USDOE. Washing- 
ton. DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910640-32: 8. IEEE pulsed power conference, San Diego, 
CA (United States), 17-19 Jun 1991). Order Number DE91016558. 
Source: OST; NTIS; GPO Dep. 

The Atomic Vapor Laser Isotope Separation (AVLIS) Program at 
Lawrence Livermore National Laboratory uses a magnetic modula- 
tor switched by a high voltage thyratron to drive a gas discharge 
laser. The thyratron trigger source must provide an extremely reli- 
able, low jitter, high- rep-rate grid pulse. This paper describes a 
thyratron grid driver which delivers a 1.2 kV, 80 ns rise time grid 
pulse into a 50 ohm load at up to 4.5 kHz repetition rate and has 
demonstrated approximately 10,000 hours MTBF. Since the thyra- 
tron is used with a magnetic compression circuit having a delay 
time of 1.4 ms this grid driver incorporates a jitter compensation 
circuit to adjust the trigger timing of the thyratron to provide overall 
modulator/laser jitter of less than + 2 ns. The specific grid driver 
requirements will be discussed followed by a description of the cir- 
cuit design and theory of operation. Construction comments will be 
followed by performance data (for a specific thyratron and mag- 
netic compression circuit), including pulse shape, jitter, and 
lifetime. 1 ref., 10 figs. 


32030 (UCRL-JC—105816) High average power magnetic 
modulator for copper lasers. Cook, E.G.; Ball, D.G.; Birx, D.L.; 
Branum, J.D.; Peluso, S.E.; Langford, M.D.; Speer, R.D.; Sullivan, 
J.R.; Woods, P.G. Lawrence Livermore National Lab., CA (United 
States). 14 Jun 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910640— 
34: 8. IEEE pulsed power conference, San Diego, CA (United 
States), 17-19 Jun 1991). Order Number DE91016560. Source: 
OSTI; NTIS; GPO Dep. 

Magnetic compression circuits show the promise of long life for 
operation at high average powers and high repetition rates. When 
the Atomic Vapor Laser Isotope Separation (AVLIS) Program at 
Lawrence Livermore National Laboratory needed new modulators 
to drive their higher power copper lasers in the Laser Demonstra- 
tion Facility (LDF), existing technology using thyratron switched 
capacitor inversion circuits did not meet the goal for long lifetimes 
at the required power levels. We have demonstrated that magnetic 
compression circuits can achieve this goal. Improving thyratron life- 
time is achieved by increasing the thyratron conduction time, 
thereby reducing the effect of cathode depletion. This paper de- 
scribes a three stage magnetic modulator designed to provide a 60 
kV pulse to a copper laser at a 4. 5 kHz repetition rate. This modu- 
lator operates at 34 kW input power and has exhibited MTBF of 
+1000 hours when using thyratrons and even longer MTBFs with 
a series of stack of SCRs for the main switch. Within this paper, 
the electrical and mechanical designs for the magnetic compres- 
sion circuits are discussed as are the important performance 
parameters of lifetime and jitter. Ancillary circuits such as the 
charge circuit and reset circuit are shown. 8 refs., 5 figs., 1 tab. 


32031 (UCRL-JC—105900) Cavity issues for Ni-like Ta x-ray 
lasers. Eder, D.C.; Da Silva, L.B.; London, R.A.; MacGowan, B.J.; 
Maxon, S. Lawrence Livermore National Lab., CA (United States). 
Jun 1991. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9107115-37: So- 
ciety of Photo-Optical Instrumentation Engineers (SPIE) meeting, 
San Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE91017668. Source: OSTI; NTIS; GPO Dep. 

Lasing has been demonstrated at 44.83 A in Ni-like Ta [Phys. 
Rev. Lett. 65, 420 (1990)] with a gain of order 3 cm—' over a 
length of 3 cm. This wavelength is suitable for holography of bio- 
logical specimens provided that sufficient energy is available. The 
duration of the x-ray laser pulse (FWHM of order 0.35 ns) allows 
the possibility of a second pass through the lasing medium to in- 
crease the output energy. The dependences of the output energy 
on the reflectivity of the multilayer mirror, the separation of the mir- 
ror from the lasing medium, and the duration of lasing are explored 
in this paper. The x-ray laser plasma is a strong source of x rays 
(energies up to 2 keV) that can damage the multilayer mirror. We 
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examine the heating of the multilayer mirror as a function of the 
separation from the lasing medium. The effect of the mirror shape 
(radius of curvature and whether the surface is flat, concave, or 
convex) on the output energy and degree of coherence of the x-ray 
laser is given. 9 refs., 4 figs. 


32032 (UCRL-JC—107888) Wafer cost analysis tor a soft x- 
ray projection lithography system. Ceglio, N.M.; Hawryluk, A.M. 
Lawrence Livermore National Lab., CA (United States). 9 Jul 1991. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9105114—2: International sym- 
posium on electron, ion and photon beams, Seattle, WA (United 
States), 28-31 May 1991). Order Number DE91016605. Source: 
OSTI; NTIS; GPO Dep. 

We present a baseline analysis of issues affecting the economic 
viability of Soft X-ray Projection Lithography (SXPL). This analysis 
is intended to serve as a starting point, and provide an initial as- 
sessment of the relative importance of cost factors in a SXPL 
system. We presume a “conventional” SXPL system design and 
focus on wafer exposure costs. A baseline model for system com- 
ponent costs and performance specifications is presented, and the 
dependence of wafer exposure cost on elements of the model is 
analyzed. Within the guidelines of our model, we find that direct 
cost items (e.g., cost of the laser driver) are not nearly as critical 
as technical performance parameters (e.g., mirror reflectivity) in de- 
termining wafer exposure costs. 8 refs., 6 figs., 4 tabs. 
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Refer also to citation(s) 33023 


32033 (JAERI-M—91-015, pp. 143-156) Thermal-hydraulic 
problems in a liquid metal target of nuclear spallation reactor. 
Toda, Saburo (Tohoku Univ., Sendai (Japan)). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Feb 1991. (in Japanese). 
(CONF-9010368—: 6. seminar on software development in nuclear 
energy research, Tokai (Japan), 31 Oct - 1 nov 1990). In Proceed- 
ings of the sixth seminar on software development in nuciear 
energy research. 194p. Order Number DE91780381. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A liquid metal target of the spallation reactor has a lot of difficul- 
ties to overcome when it is radiated by high energy beam. In the 
liquid target, complex flow phenomena are induced by natural con- 
vection. In order to simulate the liquid metal flow in the spallation 
reactor target, the natural convection of water in a vertical cylindri- 
cal enclosure was investigated both analytically and experimentally. 
Numerical simulations for the liquid metal target was also carried 
out, where sodium was selected as a representative liquid metal. 
(author). 


32034 (JINR-D—-9-89-708) Proceedings of the 2. Interna- 
tional conference on cyclotrons and its application. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. 405p. (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). Or- 
der Number DE92001302. Source: OSTI; NTIS (US Sales Only); 
INIS. 
Individual papers are indexed. 


32035 (LBL-25445) Intermediate energy heavy ions: An 
emerging multi-disciplinary research tool. Alonso, J.R. 
Lawrence Berkeley Lab., CA (United States). Oct 1988. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-881151—64: 10. international conference 
on the application of accelerators in research and industry, Denton, 
TX (United States), 7-9 Nov 1988). Order Number DE91016426. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the ten years that beams of intermediate energy (~50 MeV/ 
amu<E<x2 GeV/amu) heavy ions (Z<92) have been available, 
an increasing number of new research areas have been opened 
up. Pioneering work at the Bevalac at the Lawrence Berkeley Lab- 
oratory, still the world’s only source of the heaviest beams in this 
energy range, has led to the establishment of active programs in 
nuclear physics, atomic physics, cosmic ray physics, as well as bi- 
ology and medicine, and industrial applications. The great promise 
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for growth of these research areas has led to serious planning for 
new facilities capable of delivering such beams; several such facili- 
ties are now in construction around the world. 20 refs., 5 figs.. 1 
tab. 
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Refer also to citation(s) 30038, 30229, 31519, 32073. 32889, 
33429, 33434 


32036 (ANL-HEP-CP-91-66) Future US scientific program. 
Price, L.E. Argonne National Lab., IL (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9104249-4: Workshop on de- 
tector and event simulation in high energy physics, Amsterdam 
(Netherlands), 8-12 Apr 1991). Order Number DE91017966. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Central to planning for the future program of high energy physics 
in the US is the Superconducting Super Collider. While it is being 
built during roughly the next decade, the present HEP laboratories 
plan an extensive program of physics measurements. Upgrades 
and new facilities will allow a vigorous program. 3 figs. 


32037 (APS-LS—141-Rev.) Advanced Photon Source: Radi- 
ological design considerations: Revised. Moe, H.J. Argonne 
National Lab., IL (United States). Jul 1991. 107p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE91018014. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Argonne National Laboratory's Advanced Photon Source 
(APS) will include a 200 MeV electron linac, a positron converter 
target, a 450 MeV positron linac, a positron accumulator ring, a 7 
GeV booster synchrotron, a 7 GeV positron storage ring and a 
number of experimental photon beam lines utilizing synchrotron ra- 
diation. A number of radiological design considerations for such a 
facility need to be addressed. In addition to shielding considera- 
tions for each of the various components and the experimental 
beam lines, other issues involve production of radioactive and nox- 
ious gases, induced activity in the accelerator structures and other 
materials, potential radiation doses during abnormal occurrences, 
radiation fields produced by gas bremsstrahlung, and the off-site 
doses to the public. The methodology used to estimate the contri- 
butions from each of the above-mentioned issues is detailed. 
Estimates of the magnitude of the contribution of each component 
are presented, and doses, as well as released quantities, are com- 
pared to the relevant DOE and EPA requirements. 


32038 (BNL—46483) Alternating Gradient Synchrotron facil 
ity and physics program. Lowenstein, D.|. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-910881-—1: Particles and fields '91, Vancouver 
(Canada), 18-22 Aug 1991). Order Number DE91016999. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present a description of the present and future plans for the 
BNL Alternating Gradient Synchrotron accelerator complex and its 
concomitant physics program. 6 figs., 4 tabs. 


32039 (CONF-910815—2) The extension of the HHIRF accel- 
erators to produce radioactive ion beams. Olsen, D.K. (Oak 
Ridge National Lab., TN (United States)); Alton, G.D.; Baktash, C.; 
Dowling, D.T.; Garrett, J.D.; Haynes, D.L.; Jones, C.M.; Juras, 
R.C.; Lane, S.N.; Lee, |.Y.; Meigs, M.J.; Mills, G.D.; Mosko, S.W.; 
Tatum, B.A.; Toth, K.S.; Carter, H.K. Oak Ridge National Lab., TN 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO05-840R21400. From 2. in- 
ternational conference on radioactive nuclear beams; Louvain 
(Belgium); 19-21 Aug 1991. Order Number DE91017687. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The production of medium-intensity, proton-rich, radioactive ion 
beams for nuclear physics, astrophysics, and applied research with 
the HHIRF accelerators is discussed. Radioactive atoms will be 
produced with fusion reactions by light-ion beams from the K = 105 
Oak Ridge Isochronous Cyclotron stopping in an ISOLDE-type 
thick target mounted on a 300-kV high-voltage platform. These ra- 
dioactive atoms will be ionized, mass separated, and charge 
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exchanged to negative ions on the high-voltage platform prior to in- 
jection into the HHIRF 25-MV tandem accelerator. Beams of up to 
mass 80 will be accelerated to energies greater than 5 MeV/ 
nucleon. For some radioactive beams, intensities greater than 1 
pnA can be expected. 7 refs., 1 fig., 1 tab. 


32040 (DOE/ER/40527-T1) Theoretical problems in accel- 
erator physics: Progress report. Kroll, N.M. California Univ., San 
Diego, La Jolla, CA (United States). 12 Sep 1991. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AS03- 
89ER40527. Order Number DE91018479. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the analysis and design of rf cavities and rf 
power sources in accelerators. (LSP). 


32041 (IAE—4846-14) Laser driven particle accelerator 
based on interspaced optical cavities. Vartolomeev, A.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 11p. Order Number 
DE91645746. Source: OSTI; NTIS (US Sales Only); INIS. 

A new scheme of a laser-driven accelerator is proposed and an- 
alyzed. It is shown that the accelerator can be provided without 
periodic in space particle deviations transverse to its motion. Ad- 
vantages over the more investigated inverse free electron laser 
systems are the higher obtainable acceleration rates and no princi- 
ple limitations on mass and energy values of accelerated particles. 
Acceleration rate of the order of 100 MeV/m can be achieved with 
electric field of 10'’ V/m. 4 refs.; 2 figs. 


32042 (IFVE-OLU-90-29) Design physical parameters of 
the RFQ linac-injector for the IHEP proton synchrotron 
booster. Zherebtsov, A.V.; Mal'tsev, A.P.; Teplyakov, V.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 19p. (in 
Russian). Order Number DE91645747. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A brief substantiation of the choice of the main design physical 
parameters and the table of parameters of the RFQ linac (URAL- 
30) - injector for the IHEP proton synchrotron booster are given. 19 
refs.; 14 figs. 


32043 (INCT-—2092/7/C/B) Technological yields of sources 
for radiation processing. Zagorski, Z.P. Institute of Nuclear 
Chemistry and Technology, Warsaw (Poland). 1990. 32p. (In Pol- 
ish). Order Number DE91645748. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The present report is prepared for planners of radiation process- 
ing of any material. Sources with cobalt-60 are treated marginally, 
because most probably, there will be no installation of technically 
meaningful activity in Poland before the year 2000. Calculations 
are focused on accelerators of electrons, divided into two groups: 
versatile linacs of energy up to 13 MeV and accelerators of lower 
energy, below 2 MeV, of better energetical yield but of limited ap- 
plications. The calculations are connected with the confrontation of 
the author's technological expectations during the preparation of 
the linac project in the late ’60s, with the results of twenty years of 
exploitation of the machine. One has to realize that from the 150 
kV input power from the mains, only 5 kV of bent and scanned 
beam is recovered on the conveyor. That power is only partially 
used for radiation induced phenomena, sometimes only a few per- 
cent, because of the demanded homogeneity of the dose, of the 
mode of packing of the object and its shape, of losses at the 
edges of the scanned area and in the spaces between boxes, and 
of losses during the dead time due to the tuning of the machine 
and dosimetric operations. The use of lower energy accelerators 
may be more economical in case of objects of optimum type. At 
the first stage, that is of the conversion of electrical power into that 
of the low energy electron beam, the yield is 2-3 times better than 
in the case of linacs. Attention has been paid to the technological 
aspects of electron beam conversion into the more penetrating 
bremsstrahlung similar to gamma radiation. The advantages of 
these technologies, which make it possible to control the shape of 
the processed object are stressed. Ten parameters necessary for a 
proper calculation of technological yields of radiation processing 
are listed. (Abstract Truncated) 





32044 (INIS-BR-—2702, pp. 117-130) Linac project - actual 
stage. Carlin Filho, N. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica). Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil\. 
1990. 382p. (in Portuguese). (CONF-9009301—: 13. Workshop on 
Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Pro- 
ceedings of the 13. Workshop on Nuclear Physics in Brazil. Order 
Number DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

The actual development stage of Pelletron accelerator to study 
heavy ion reactions, nuclear structures and applied nuclear physics 
is presented. The construction of acceleration systems able to pro- 
vide beams of several mass and energies up to 20 MeV/A, is 
discussed, describing acceleration structures and implemented sys- 
tems. (M.C.K.). 


32045 (INIS-BR-2702, pp. 131-148) The Microtron project - 
actual stage and perspectives. Martins, M.N. (Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica). Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The actual stage of Microtron project is presented and some ex- 
perimental perspectives for the new machine are discussed. 
(M.C.K.). 


32046 (INIS-mf—12909, pp. 462-466) The development of in- 
dustrial Linacs with the capacity to open new horizons for 
electron processing. Stirling, A.J. (Atomic Energy of Canada Ltd., 
Kanata, ON (Canada). Radiochemical Co.). Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1987. 483p. (CONF-8706423—: 8. 
annual Canadian Nuclear Society conference, Saint John 
(Canada), 16-17 Jun 1987). In Proceedings of the Canadian Nu- 
clear Society 8. annual conference. Order Number DE91642399. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Electron linear accelerators (Linacs) can produce low cost radia- 
tion (albeit less penetrating than gamma rays) in large quantities 
and at dose rates three to six orders of magnitude greater than ex- 
isting technologies. These beams can also be converted to photons 
(albeit at slightly higher cost today). Thus, one can postulate that 
radiation could displace chemicals in future for bulk materials steril- 
ization, disinfestation and polymer processing, provided that reliable 
industrial electron linacs can be demonstrated and their costs are 
acceptable for the processes. Real market forces are stimulating 
interest in these radiation processes, including bans and disen- 
chantment with chemicals, public health concerns, and the desire 
for new and more efficient processes. A new Radiation Applica- 
tions Centre has been set up at the Whiteshell Nuclear Research 
Establishment to focus on accelerator applications, and partners 
are sought from industries with interests in process development. 


32047 (JINR-D-9-89-708, pp. 35-43) Present status of the 
U-400 isochronous cyclotron. Gikal, B.N.; Gul’bekyan, G.G.; Kut- 
ner, V.B. Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 
(in Russian). (CONF-8905387—: 2. international conference on cy- 
clotrons and its applications, Bechine (Czechoslovakia), 29 May - 3 
jun 1989). in Proceedings of the 2. international conference on cy- 
clotrons and its application. 405p. Order Number DE92001302. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present status of the U-400 cyclotron is described. The basic 
accelerator parameters necessary to conduct the experiments on 
the superheavy element synthesis are presented. 7 refs.; 9 figs. 


32048 (JINR-D-9-89-708, pp. 44-48) Present status of the 
lYaF ChSAN isochronous cyclotron. Bejshovets, V.; Krzhivanek, 
M.; Trejbal, Z.; Chigak, M. Joint inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

The U-120M cyclotron operated by Jun, 1989 35 thousand hours 
of operation time. Investigation into a possibility of simultaneous LF 
ion and proton acceleration at the cyclotron is the most important 
result. Application of beam time in various fields is shown. The 
problem of continuous measurement of the accelerator basic 
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parameters on the base of a computer is solved. Works on con- 
sructing the system of axial injection are conducted. 6 refs. 


32049 (JINR-D—9-89-708, pp. 49-53) Three years operation 
experience of the MGZh-20Eh cyclotron at VAN lYail. Valek, A.; 
Korman’, Z. Joint Inst. for Nuclear Research, Dubna (USSR). 1989. 
(In Russian). (CONF-8905387-: 2. international conference on cy- 
clotrons and its applications, Bechine (Czechoslovakia), 29 May - 3 
jun 1989). In Proceedings of the 2. International conference on cy- 
clotrons and its application. 405p. Order Number DE92001302. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experience of MGTs-20Eh cyclotron operation, which was put 
into operation in the end of 1985, is shown. Fields of its application 
are enumerated. Besides experiments on nuclear physics, experi- 
ments on applied investigations are carried out. These works 
include material analysis by nuclear methods, measurement of dif- 
ferent material erosion, therapy by fast neutrons and foils and 
radiotechnical elements irradiation by charged particles. Investiga- 
tions on development of accelerators and modification of some 
accelerator systems are carried out. 26 refs. 


32050 (JINR-D—9-89-708, pp. 54-62) Status on proton en- 
ergy increase at the U-120 cyclotron of TslYal, Rossendort. 
Vajsig, |. (and others); Glehzer, V.; Gurach, Kh. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8905387—: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OST]; 
NTIS (US Sales Only); INIS. 

In 1958 the U-120 cyclotron was put into operation. It has been 
decided to reconstruct the magnetic system of the accelerator in 
order to increase proton energy up to 12 MeV. The results of opti- 
mization of the system magnetic elements are presented. Intensity 
of 30 uA proton and 50 uA deuteron - extracted beams at 1 and 
1.45 T magnetic fields correspondingly is obtained as a result of 
magnetic system modification. 9 refs.; 9 figs. 


32051 (JINR-D-9-89-708, pp. 63-77) Status of the lYaF AN 
Kaz SSR isochronous cyclotron at Alma-Ata. Arzumanov, A.A. 
(AN Kazakhskoj SSR, Alma-Ata (USSR). Inst. Yadernoj Fiziki); 
Batishchev, V.N.; Volkov, B.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8905387-: 2. interna- 
tional conference on cyclotrons and its applications, Bechine 
(Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of the 2. 
International conference on cyclotrons and its application. 405p. 
Order Number DE92001302. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The results of two-year period covering the works on moderniza- 
tion of power supply of the U-150 isochronous cyclotron INP of the 
Academy of Sciences are presented. Contactless system for spa- 
cial monitoring of a system is suggested. The results of syslotron 
reconstruction design to increase the ion energy up to E/A=90 Z*/ 
A? are presented. 10 refs.; 9 figs. 


32052 (JINR-D-S-89-708, pp. 78-84) Cyclotron for applied 
purposes of lYal AN USSR. Klyuchnikov, A.A. (AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij); Linev, 
A.F.; Olejnik, E.E. Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8905387-: 2. international conference 
on cyclotrons and its applications, Bechine (Czechoslovakia), 29 
May - 3 jun 1989). In Proceedings of the 2. Intemational confer- 
ence on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

Preliminary parameters for designing the TsPR-144 isochronous 
cyclotron for applied purposes are presented. Accelerated negative 
ions are supposed to be extracted in four directions by the method 
of charge-exchange with efficiency of ~ 100%. 10 refs.; 2 figs. 


32053 (JINR-D-9-89-708, pp. 85-86) Project of the ITs-225 
multipurpose isochronous cyclotron of TslYal, Rossendorf. Va- 
jbrekht, P. (and others); Zodan, Kh.; Kaun, B. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
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its application. 405p. Order Number DE92001302. Source: OST]; 
NTIS (US Sales Only): INIS 

The design of the ITs-225 multipurpose isochronous cyclotyron 
aimed at acceleration of both hight and heavy ions in the wide en- 
ergy range is described. 3 refs. 


32054 (JINR-D-9-89-708, pp. 87-95) Cyclotron U-1201 medi- 
cal isotope production. Glazov, A.A. (and others); Denisov, 
Yu.N.; Dmitrievskij, V.P. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

A cyclotron for production of medical isotopes with up to 100 yA 
intensity of internal and deflected onto a target proton beam with 
30-40 MeV energy is suggested. The accelerator is aimed at con- 
tinuous operation during 6000-7000 h/yers. Production of such 


isotopes as ®’Ga, 123}, 2°'TI, "in is planned. 12 refs. 


32055 (JINR-D—9-89-708, pp. 96-106) Sector cyclotron as 
the DTs-1 injector. Alenitskij, Yu.G. (and others); Borisov, O.N.; 
Glazov, A.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8905387-: 2. international conference 
on cyclotrons and its applications, Bechine (Czechoslovakia), 29 
May - 3 jun 1989). In Proceedings of the 2. International confer- 
ence on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

The report is aimed at analytical and numerical investigation into 
a possibility of constructing an injector for the DTs-1 deuteron 
radial-sector cyclotron with relatively low mean magnetic field value 
(without superconductivity) to provide for a 100% beam extraction 
and maximum possibility of radial and axial strange focusing under 
assigner sector number to obtain the maximum intensity. 12 refs. 


32056 (JINR-D-9-89-708, pp. 107-114) Present status of a 
minicyclotron for positron-emission tomography in IAEh. 
Burbeza, K.D. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Venikov, 
N.I.; Komissarov, P.Yu. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. international 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

An isochronous cyclotron providing for an external proton beam 
with 10 keV energy and current of up to 50 yA is developed at the 
Kurchatov IAEh to produce short-living 1'C, 3N 150 and '8F ra- 
dionuclides, used in positron-computed tomography. The main 
feature of the developed cyclotron would consist in the FH ion ac- 
celeration which provides for a simple and safe system of 100% 
beam extraction from the accelerating chamber. 2 refs.; 5 figs. 


32057 (JINR-D-9-89-708, pp. 115-123) High-current cy- 
clotron as an injector. Vorozhtsov, S.B. (and others); Glazov, 
A.A.; Dmitrievskij, V.P. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 
Development and simulation of deuteron accelerating system 
with 800-900 MeV/nucleon energy are foreseen when designing 
meson and neutron JINR generator. A mode! of high-current 
cyclotron injector (HCCI) in the DU-1 cyclotron providing the accel- 
eration of deuteron intense beam with 1-10 A intensity within the 
cyclotron facility of ~ 2 m in diameter is suggested. Main parame- 
ters of HCC/ as well as its certain systems are described. 13 refs. 


32058 (JINR-D—9-89-708, pp. 147-157) Operation experi- 
ence of the ITs-100 heavy ion cyclotron for applied purposes. 
Didyk, A.Yu.; Gul’bekyan, G.G.; Morduev, A.M.; Oganesyan, R.Ts. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in Rus- 
sian). (CONF-8905387-: 2. international conference on cyclotrons 
and its applications, Bechine (Czechoslovakia), 29 May - 3 jun 
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1989). In Proceedings of the 2. International conference on cy- 
clotrons and its application. 405p. Order Number DE92001302. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The experimantal data on productioon of enternal and external 
heavy ion beams at the ITs-100 isochronous cyclotron are pre- 
sented. The results of experiments on interaction of ion beams, 
accelerated at the ITs-100, with different polymers, metals and 
crystals are given. The characteristics of the ITs-100 units and sys- 
tems are presented. The use of heavy ion beams to investigate 
defect formation processes in condensed is described. 7 refs. 


32059 (JINR-D—9-89-708, pp. 173-180) Peculiarity of a com- 
pact deuteron cyclotron for activation analysis. Vorogushin, 
M.F. (Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)); Galaev, A.N.; Gal’chuk, A.V.; Ryabova, L.A.; 
Stepanov, A.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8905387-: 2. international conference 
on cyclotrons and its applications, Bechine (Czechoslovakia), 29 
May - 3 jun 1989). In Proceedings of the 2. International confer- 
ence on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

A compact isochronous cyclotron, designed for deuteron acceler- 
ation up to 3 MeV is put into operation in 1988. The cyclotron is 
developed and constructed at the Efremov D.V. NIIEHFA and is 
used for the light element activation analysis. Samples are acti- 
vated by neutrons under the cyclotron ioeration with beryllium 
target. The beam current on the target achieves 150 wA which pro- 
vides for a beutron flux of to 10' ms. 1 ref. 


32060 (JINR-D—13-88-938, pp. 373-379) The computer 
control system at the Karlsruhe cyclotron facility. Blady, J.; Eu- 
lenfeld, J.; Heinzmann, H.; Kappel, W.R.; Thouw, T.J. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1988. (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. International symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The on-line control system of the Karlsruhe cyclotron is 
described. The system has a hierarchical structure. All it's subsys- 
tems are quasi autonomous. The operator communicates directly 
only with one PDP computer. The control system’s hardware con- 
sists of many computers on different levels. 


32061 (KEK-90-2, pp. 2-12) Status of R and D for Japan 
Linear Collider. Takata, Koji (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 
Oct 1989). In Proceedings of the first workshop on Japan Linear 
Collider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In 1986 the community of high energy physics in Japan decided 
to promote the R and D study for a TeV class linear collider (JLC: 
Japan Linear Collider). Since then, efforts have been made for the 
construction of an accelerator test facility (ATF). The ATF is 
planned to be an accelerator complex consisting of an 1.5 GeV 
electron linac and damping ring. The RF source for the ATF linac 
uses SLAC 5045 klystrons which have been sent to KEK from 
SLAC under the US-JAPAN scientific collaboration agreement. Six 
5045 klystrons are already in stock at KEK. Four klystron modula- 
tors were constructed and are already in use. The waveguide 
system is arranged appropriately to make it possible to combine 
the output power of two klystrons in order to obtain as high a peak 
power as possible, say, 200 MW. The present article focuses par- 
ticularly on the present status of the development of the RF source 
and accelerating structures. The RF source is discussed in relation 
to the S-band klystron development, X-band klystron development, 
and RF pulse compression. The accelerating structure is then dis- 
cussed focusing on high gradient experiments, X-band structure 
studies and damped cavity studies. Other activities under way at 
KEK are also outlined briefly. (N.K.). 


32062 (KEK-90-2, pp. 16-25) A two beam accelerator 
based on the FEL. Hiramatsu, Shigenori (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 





Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF- 
8910521—: 1. workshop on Japan Linear Collider (JLC), Tsukuba 
(Japan), 24-25 Oct 1989). In Proceedings of the first workshop on 
Japan Linear Collider (JLC). 306p. Order Number DE91767933. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A 500 GeV x 2 linear collider in the TBA/FEL scheme has been 
designed. The linac size can be reduced to about 1.7 km by em- 
ploying six FEL complexes as the high power rf sources. The 
generation of the high power of 2.6 GW at 17 GHz is not difficult if 
a FEL which is driven by an induction linac of 14 MeV is taken. 
The combination of the induction linac and energy recovery units is 
energized with magnetic pulse compressors at the repetition rate of 
more than 1 kHz. As for the long distance propagation of high cur- 
rent driving beam, the nonlinear focusing by ion focusing regime is 
desirable to suppress strong resistive wall instability and beam 
break-up instability. The detailed investigation about the hose insta- 
bility and the emittance growth associated with the ion focusing 
regime are desired to establish the TBA/FEL concept. In the single 
stage FEL test stand at the National Laboratory for High Energy 
Physics, the preliminary experiment in the ion focusing regime was 
demonstrated using the electron beam from the induction accelera- 
tor. In the near future, the rf amplification by the FEL is expected. 
(K.1.). 


32063 (KEK-90-2, pp. 91-99) Accelerating structure. Higo, 
Toshiyasu (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, !baraki 
(Japan). Apr 1990. (CONF-8910521-: 1. workshop on Japan Linear 
Collider (JLC), Tsukuba (Japan), 24-25 Oct 1989). In Proceedings 
of the first workshop on Japan Linear Collider (JLC). 306p. Order 
Number DE91767933. Source: OSTI; NTIS (US Sales Only); INIS. 
In a linear collider, electrons and positrons should be acceler- 
ated up to a final energy by means of accelerating structures in the 
main linac without serious blowup of the emittance with a reason- 
able amount of wall plug power. The report addresses basic 
parameters of an accelerating structure, the present status of R 
and D for basic fabrication of accelerating cells, recent studies for 
obtaining a high gradient in a real accelerating structure, and pos- 
sible cures for maintaining the emittance through a linac in a 
multi-bunch operation. Thus, basic parameters of an accelerating 
Structure is discussed first focusing mainly on methods to reduce 
the total length of acceleration, and structure-related parameters of 
a constant impedance structure (studied by varying the parameters 
around their typical values). A study on basic fabrication is then de- 
scribed. It shows that the basic fabrication technique used is useful 
to construct a structure composed of cylindrically symmetric cells, 
which is found to serve for high gradient experiment. Concerning 
high gradient experiment, it is stressed that the JLC (Japan Linear 
Collider) requires a very high accelerating gradient and that special 
efforts should be made to achieve this. Wake field issues are also 
discussed focusing especially on damaged cavity study. (N.K.). 


32064 (KEK-90-2, pp. 100-109) Status of CERN Linear Col- 
lider structure studies. Wilson, |. (European Organization for 
Nuclear Research, Geneva (Switzerland)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF- 
8910521-: 1. workshop on Japan Linear Collider (JLC), Tsukuba 
(Japan), 24-25 Oct 1989). In Proceedings of the first workshop on 
Japan Linear Collider (JLC). 306p. Order Number DE91767933. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper gives a general outline of the CERN Linear Collider 
(CLIC) and in particular describes the status of the work on the 
main-linac accelerating structure. (author). 


32065 (LA-UR-91-2794) A new concept for accelerator 
driven transmutation of nuclear wastes. Arthur, E.D. Los 
Alamos National Lab., NM (United States). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-910626-8: 6. internationa! conference on 
emerging nuclear energy systems, Monterey, CA (United States), 
16-21 Jun 1991). Order Number DE91018050. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A new concept for an accelerator-driven transmutation system is 
described. The central feature of the concept is generation of 
intense fluxes of thermal neutrons. In the system all long-lived ra- 
dionuclides comprising high-level nuclear waste can be transmuted 
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efficiently. Transmutation takes place in a unique, low material 
inventory environment. Presently two principal areas are being in- 
vestigated for application of the concept. The first is associated 
with cleanup of defense high-level waste at DOE sites such as 
Hanford. The second, longer term area involves production of elec- 
tric power using a coupled accelerator-muttiplying blanket system. 
This system would utilize natural thorium or uranium and would 
transmute long-lived components of high-level waste concurrently 
during operation. 5 refs., 5 figs. 


32066 (LBL-30858) Electron positron factories. Zisman, 
M.S. (Lawrence Berkeley Lab., CA (United States)); Chattopad- 
hyay, S.; Garren, A.A.; Lambertson, G.; Bloom, E.; Corbett, W.J.; 
Cornacchia, M.; Dorfan, J.M.; Barletta, W.A.; Moehi, D.; Pellegrini, 
C. Lawrence Berkeley Lab., CA (United States). Dec 1990. 16p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC03-76SF00098 -;FG03-90ER40565 :AC03-76SF00515 
;W-7405-ENG-48. (CONF-9006267-33: 1990 DPF summer study 
on high energy physics, Snowmass, CO (United States), 25 Jun - 
13 jul 1990). Order Number DE91016981. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this paper, we will first indicate the key issues in designing a 
B-factory and a ¢-factory, and illustrate the approaches that are 
being followed to address them. In general, reaching the B-factory 
parameter regime offers the most challenges, so we will emphasize 
it here. Then we will consider an extrapolation of our present un- 
derstanding of collider performance and assess the maximum 
luminosity that could be anticipated. To reach extremely high lumi- 
nosity, it may be necessary to consider possibilities beyond the 
scope of “standard” approaches to collider design; a few illustrative 
examples are outlined. For both the present designs and the 
extrapolated parameters, R&D activities in a few key areas are re- 
quired; these areas are discussed in this paper also. 


32067 (SLAC-PUB-5637) B-Factories. Siemann, R. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Aug 
1991. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (CONF-9106272-1: 4. interna- 
tional symposium on heavy flavor physics, Orsay (France), 25-29 
Jun 1991). Order Number DE91018413. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The evolution of B-Factories is discussed, and comments are 
made about the common features of present-day asymmetric stor- 
age ring collider designs. 11 refs., 1 tab. 


32068 (SLAC-Trans—0233) Initial alignment of the CLIC. 
Coosemans, W. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Oct 1990. 10p. Translation of CLIC Note 118, 
August 17, 1990. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. Order Number 
DE91018520. Source: OSTI; NTIS; INIS; GPO Dep. 

This note describes the major aspects of a possible method for 
the initial alignment of the CLIC. The alignment tolerances 
presently are not well defined. Thus, we are not responding to a 
precise requirement but are giving the best possibilities of a 
method. The dimensions are nominal and the standard deviations 
are orders of magnitude. The method can be put into application 
starting now by means of instrument development. It considers the 
system of supports to be realistic and makes broad use of the 
geodetic, topometric and metrological methods used to align the 
LEP. 2 rets., 5 figs. 
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Refer also to citation(s) 30234, 32131, 33297, 33429, 33433 


32069 (ANL/CP-72553) Coherent hard x-ray focusing op- 
tics and applications. Yun, W.B.; Viccaro, P.J.; Chrzas, J.; Lai, B. 
Argonne National Lab., IL (United States). [1991]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9107115—41: Society of Photo-Optical 
Instrumentation Engineers (SPIE) meeting, San Diego, CA (United 
States), 21-26 Jul 1991). Order Number DE91017968. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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Coherent hard x-ray beams with a flux exceeding 10° photons 
second with a bandwidth of 0.1% will be provided by the undulator 
at the third generation synchrotron radiation sources such as APS, 
ESRF. and Spring-8. The availability of such high flux coherent x- 
ray beams offers excellent opportunities for extending the 
coherence-based techniques developed in the visible and soft x-ray 
part of the electromagnetic spectrum to the hard x-rays. These x- 
ray techniques (e.g., diffraction limited microfocusing. holography, 
interferometry, phase contrast imaging and signal enhancement), 
may offer substantial advantages over non-coherence-based x-ray 
techniques currently used. For example, the signal enhancement 
technique may be used to enhance an anomalous x-ray or mag- 
netic x-ray scattering signal by several orders of magnitude. 
Coherent x-rays can be focused to a very small (diffraction-limited) 
spot size, thus allowing high spatial resolution microprobes to be 
constructed. The paper will discuss the feasibility of the extension 
of some coherence-based techniques to the hard x-ray range and 
the significant progress that has been made in the development of 
diftraction-limited focusing optics. Specific experimental results for 
a transmission Fresnel phase zone plate that can focus 8.2 keV x- 
rays to a spot size of about 2 microns will be briefly discussed. The 
comparison of measured focusing efficiency of the zone plate with 
that calculated will be made. Some specific applications of zone 
plates as coherent x-ray optics will be discussed. 17 refs., 4 figs. 


32070 (CNIC—00439) Three-dimensional dynamic calcula- 
tion in the low energy region of an electron linac. Song 
Zhongheng (Academia Sinica, Beijing, BU (China). Inst. of Atomic 
Energy); Wang Xiaomin. China Nuclear Information Centre, Beijing, 
BJ (China). Sep 1990. 10p. (In Chinese). (IAE—0082.). Order Num- 
ber DE91645767. Source: OSTI; NTIS (US Sales Only); INIS. 

The model of charge discs with variable radius and the model of 
charge rings are used in the three-dimensional dynamic calculation 
at the low energy region of an electron linac. The charged particles 
displacement, rate of displacement and trajectories are computed. 
The RMS emittance and pictures of beam emittance on different 
phase planes are also given. 


32071 (DOE/ER/40136-T10) Electron acceleration by laser 
fields in a gas: Final report. Fontana, J.R. California Univ., Santa 
Barbara, CA (United States). Aug 1991. 98p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AS03- 
84ER40136. Order Number DE91018269. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses: electron acceleration by passes through a 
Gaussian-mode laser beam in an index matching gas; electron 
beam dynamics in gas media; energy loss and scattered trajectory 
simulations for electrons in gases; interaction within an optical 
waveguide; refractive index enhancement techniques; and collabo- 
ration with STI Optronics. 


32072 (DOE/ER/40545-T1) Electron acceleration by laser 
fields in a gas: Technical progress report. Fontana, J.R. Califor- 
nia Univ., Santa Barbara, CA (United States). Dept. of Electrical 
and Computer Engineering. 1 Sep 1991. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
90ER40545. Order Number DE91018477. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The strong fields lasers can produce allow high energy accelera- 
tion of charged particles. As the phase velocity of the fields cannot 
be made matched in vacuum to the particle velocity, cumulative in- 
teraction over arbitrarily long straight trajectories is impossible. 
However, over limited regions a large energy gain as well as con- 
siderable focusing action can be achieved with suitably shaped 
laser beams. Away from boundaries, all laser fields consist of 
superpositions of plane wave components. We describe the prop- 
erties of several practical configurations, beginning with a single 
plane wave. Only straight particle trajectories are considered in this 
analysis and it is assumed the energy is large enough so their 
speed is nearly constant and very close to that of light. The 
particles considered are electrons. The physical limitation of the in- 
teraction region may be obtained by reflecting surfaces which 
generate no evanescent waves, with the electron beam crossing 
the boundaries through holes small enough not to disturb the 
fields. The laser power density over these reflectors could impose 
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a practical limit to field intensity in the interaction region. An alter- 
native way to limit the interaction range is by bending magnets to 
deflect the electrons; but the energy radiated must then be taken 
into consideration. In the rest of this paper. no further discussion is 
given of interaction region boundaries, although they must be 
present in every case. This paper contains a quantitative analysis 
of the acceleration and focusing properties of a particular laser 
configuration, and discusses means of extending the useful interac- 
tion range by phase compensation surfaces. 


32073 (DOE/ET/53088-502) Excitation of nonlinear wake 
field in a plasma for particle acceleration. Breizman, B.N. (AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki); Chebotaev, P.Z.; 
Fisher, D.L.; Tajima, T. Texas Univ., Austin, TX (United States). 
Inst. for Fusion Studies. Jun 1991. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-80ET53088. 
(IFSR—502). Order Number DE91017386. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Excitation of large amplitude wake fields in a plasma for acceler- 
ation of particles is theoretically and computationally considered. 
The wake electric field can be generated either by short laser 
pulses or charged particle (electrons) beam pulses. We treat both 
cases from a unified point of view and compare them. In two (or 
three) dimensional investigations, the wake causing agencies are 
treated as rigid, while in the one dimensional cases the feedback 
of the wake field on the driving pulse is accounted for fully kineti- 
cally and relativistically. We elucidate transverse and longitudinal 
wavebreaking effects, nonlinear wake field effects, pulse shaping, 
multiple pulses, the coherency length of wake fields and compari- 
son of laser and electron beam pulses. 11 refs., 14 figs. 


32074 (IAE-5018-7) Interaction of relativistic electron 
beams with a target in an azimuthal magnetic field. Bajgarin, 
K.A.; Filippov, D.V. Gosudarstvenny) Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 
1990. 13p. (In Russian). Order Number DE91645768. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Electron motion kinematics in a drift chamber with an azimuthal 
magnetic field is considered. Possibility of relativistic electron beam 
focusing due to current reduction in an axial conductor is investi- 
gated. The problem on determination of the distribution function of 
beam electrons interacting with a target in the presence of an ex- 
ternal magnetic field is solved. 3 refs. 


32075 (IFVE-OLU-90-4) The choice of RFQ H-wave accel- 
erating structure parameters. Part 1: Fundamental formulas 
and estimations. Barsukov, A.B. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 16p. (In Russian). Order Number 
DE92601328. Source: OSTI; NTIS (US Sales Only); INIS. 

The questions to choose fundamental parameters of the acceler- 
ating structure for space-periodic RFQ focusing using the H-wave 
are considered. The causes to decrease the effective shunt 
impedance and increase energy on unit length with increase the 
relative particles speed are note. The choice structure parameters 
scheme has been proposed, which allows essentially decrease de- 
pendence of this characteristics on speed. The estimation results 
of characteristics of such structure in the optimized version in com- 
parison with the drift tube accelerator and nonoptimized version are 
given. Drawn the conclusion about opportunity the RFQ-focusing 
application from the all energies, where linacs are applied. 22 refs.; 
6 figs. 


32076 (IFVE-OLU-90-6) The choice of RFQ H-wave accel- 
erating structure parameters: Part 3. Parameters calculation 
using numerical methods. Barsukov, A.B.; Budanov, Yu.A.; 
Surenskij, A.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1990. 15p. (In Russian). Order Number DE91645769. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The method for the calculation of the parameters of the acceler- 
ating beam channel with space periodical RFQ is proposed. This 
method is based on precise numerical calculations. The way of cal- 
culating the maximum electric field near the drift tube, capacity 
once of axial symmetric gap and electric field longitudinal projec- 
tion in this gap is described. Integral equations method is used in 





these calculations. The numerical example for the accelerating 
beam channel based on this method is proposed. The results of 
the numerical simulation of the beam dynamics in the optimized 
accelerating beam channel are briefly described. 4 refs.; 10 figs. 


32077 (IFVE-OLU-90-7) The choice of RFQ H-wave accel- 
erating structure parameters: Part 4. Calculation of H-cavity 
longitudinal profile. Barsukov, A.B. Gosudarstvenny| Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 12p. (In Russian). Order Number 
DE91645770. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of calculating the longitudinal profile of the H-wave 
accelerating structure cavity with the space-periodic RFQ focusing 
with given quasi-static accelerating beam channel parameters as 
function of the length and field distribution along the structure are 
considered. For a weakly irregular accelerating structure this prob- 
lem by the perturbation theory method was solved. The numerical 
example for the accelerating structure on the sector double-cell H- 
cavity was considered. This calculation estimations for the effective 
shunt impedance of such structure are given. 13 refs.; 2 figs.; 1 
tab. 


32078 (INIS-BR-2645, pp. 109-111) Measurement of He 
sup(3) beam energy of the IEN CV-18 cyclotron. Vinagre Filho, 
U.M.; Costa, V.L. da; Auler, L.T.; Silva, A.G. da. Instituto de En- 
genharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. 
(In Portuguese). In Annua/ Technical Report - Nuclear Engineering 
Institute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/helium 3 
beams; BEAM MONITORING; CYCLOTRONS; EXPERIMENTAL 
DATA; RADIATION DETECTORS 


32079 (INIS-SU-—263, pp. 36-38) Nonlinear dynamics of cur- 
rent in relativistic electron-ion plasma. Kuzelev, M.V.; 
Rukhadze, A.A.; Bobylev, Yu.V. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1990. 46p. (In Russian). In Experimental and theo- 
retical physics: No. 3. Order Number DE91003126. Source: OST]; 
NTIS (US Sales Only); INIS. 

Nonlinear dynamics of resonance Buneman instability non- 
onedimensional case of infinitely long thin converged in space 
electron and ion beams, localized along infinitely long metallic 
waveguide of arbitrary cross section, placed in a strong longitudinal 
external magnetic field, is considered. Effect of beam relativism on 
the factors determining nonlinear dynamics of the Buneman insta- 
bility is studied. 


32080 (JINR-3-42-90, pp. 17-22) The statistical method of 
coherent betatron oscillations suppression. Shcheulin, A.S. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1990. (in Rus- 
sian). In JINR Rapid Communications: Collection. 22p. Order 
Number DE91003137. Source: OSTI; NTIS (US Sales Only); INIS. 

The new method of a beam initial betatron oscillations suppres- 
sion in a cyclic accelerator is suggested. This method includes 
several numbers fixed by intensity action on a beam. Allowing for 
the corrective magnets switching is produced when the beam oscil- 
lation amplitude value exceeds a certain level. The corresponding 
operation signal propagates along a chord of the accelerator circle 
and appears in the point of magnet before a beam which propa- 
gates along a circle arch. The suggested method considers all 
injected beams as a statistical ensemble and leads to decreasing 
the statistical distribution function on oscillation amplitudes width. 
The maximal rate of the distribution function width decreasing is 
3", where N is a corrective magnets number. 


32081 (JINR-9-90-217) Calculation of beam dynamics in 
magnetic field with plane symmetry using the method of im- 
mersion in the moment phase space. Ivanov, Eh.L.; Kostova, 
Z.T.; Perel’shtejn, Eh.A. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation. 1990. 
16p. (In Russian). Order Number DE92601330. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the 4. International conference on analytical solu- 
tions, Dubna (SU), 1990. 

Charged particle beam dynamics in magnetic field with plane 
symmetry is studied using the method of immersion in the moment 
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phase space. The system of nonlinear differential equations which 
describes the particle dynamics in the phase space /X, Y, X', Y' 
approximately can be rewritten as a system of linear differential 
equations in the space of phase moments of n-th degree. The exact 
analytical solution of this linear system is obtained using computer 
algebra REDUCE 3 on ES-1061 (IBM 370) computer. Based on 
this solution the Fortran program is used to study the particle dy- 
namics in the isochronous cyclotron. As an example the results of 
computations for the [Ts-100 cyclotron are given. 6 refs.; 3 figs. 


32082 (JINR-D—9-89-708, pp. 124-128) Two-beam neutron 
generator. Vasil'ev, A.A.; Dmitrievskij, V.P.; Shelaev, |.A. Joint 
inst. for Nuclear Research, Dubna (USSR). 1989. (In Russian). 
(CONF-8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A possibility of developing a neutron generator on the base of dt, 
dd type nuclear reactions in the regimes of two associated beam 
interaction (similar to colliding ones), moving in one and the same 
direction at the relative rate corresponding to the nuclear interac- 
tion maximum cross section energy is numerically investigated. 
The beam kinetic energy is chosed from the conditions of an insuf- 
ficient growth of mean square amplitude of beam oscillations, 
linked with the beam Coulomb scattering on a beam in strong- 
focusing magnetic systems. 3 refs. 


32083 (JINR-D-9-89-708, pp. 186-190) Formulas and nomo- 
grams for magnetic field calculations. Sarkisyan, L.A. 
(Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki). Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (in Russian). (CONF-8905387-: 
2. international conference on cyclotrons and its applications, Be- 
chine (Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of 
the 2. International conference on cyclotrons and its application. 
405p. Order Number DE92001302. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Using the method of boundary potential a formula is derived al- 
lowing one to calculate the axial component of final cross section 
conductor magnetic field in an air gap, limited by iron surfaces of 
unlimited extent with infinite magnetic permeability. Nomograns, al- 
lowing one to calculate the vertical and axial field components of 
non-uniformly magnetized bars (equivalent vertical current films) 
and radial field component of a cylinder (equivalent monolayer 
solenoids) for a wide range of parameter change are presented. 6 
refs.; 3 figs. 


32084 (JINR-D-9-89-708, pp. 191-195) Magnetic induction 
stabilizer. Marzhik, M. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyciotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

Magnetic field stabilizer in the electromagnet air gap with high 
requirements being imposed on its stability and homogeneity is 
described. The stabilizer operation control is performed by micro- 
processor device. The stabilizer allows one to exercise a remote 
control of the magnetic induction value in a wide range and per- 
forms when needed, operations connected with the magnetic field 
formation. Search for nuclear magnetic resonence signal is carried 
out automatically. 3 figs. 


32085 (JINR-D-9-89-708, pp. 196-198) Method for mathe- 
matical simulation of isochronous structures of cyclotron 
magnetic fields. Bezruk, A.|. (AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij); Bykov, V.I.; Olejnik, E.E. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OST]; 
NTIS (US Sales Only); INIS. 
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Algorithms and method for calculating sector plate configuration 
to create isochronous magnetic fields of cyclotrons of any periodic- 
ity are described. 2 refs.; 1 fig. 


32086 (JINR-D—9-89-708, pp. 224-227) Simulation of mag- 
netic field in the central region of the U-120M cyclotron. 
Krzhivatek, M.; Shtursa, Ya.; Shul’ts, |. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1989. (in Russian). (CONF-8905387-: 2. 
international conference on cyclotrons and its applications, Bechine 
(Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of the 2. 
International conference on cyclotrons and its application. 405p. 
Order Number DE92001302. Source: OST; NTIS (US Sales Only): 
INIS. 

The results of simulation of magnetic field in the central region of 
the U-120M cyclotron using testing facility are given. The results of 
simulation form the basis of the design of the U-120M new central 
shim. A year-long cyclotron operation after repairs has shown that 
acceleration patrameters do not get worse, and the testing facility 
can be used for rathet accurate simulation. 1 refs.; 4 figs. 


32087 (JINR-D—9-89-708, pp. 228-233) Analysis of distur- 
bances of magnetic fields with spatial cariations. Chigak, M.: 
Trejbal, Z.; Vejshovets, V.; Krzhivanek, M. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1989. (In Russian). (CONF-8905387-: 
2. international conference on cyclotrons and its applications, Be- 
chine (Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of 
the 2. International conference on cyclotrons and its application. 
405p. Order Number DE92001302. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A method for selection of cyclic accelerator magnetic field with 
spatial variations is described. It is shown that the method for anal- 
ysis of magnetic fields can serve a quick and illustrative means of 
production and installation quality control during of new accelera- 
tors. 3 refs.; 3 figs. 


32088 (JINR-D—9-89-708, pp. 234-243) Two-dimensional in- 
terpolation with experimental data smoothing. Trejbal, Z. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A method of two-dimensional interpolation with smoothing of time 
Statistically deflected points is developed for processing of mag- 
netic field measurements at the U-120M field measurements at the 
U-120M cyclotron. Mathematical statement of initial requirements 
and the final result of relevant algebraic transformations are given. 
3 refs. 


32089 (JINR-D—9-89-708, pp. 244-248) Peculiarities of cy- 
clotron magnetic system calculation with the finite difference 
method using two-dimensional approximation. Shtromberger, 
N.L. (AN Kazakhskoj SSR, Alma-Ata (USSR). Inst. Yadernoj Fiziki). 
Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in Rus- 
sian). (CONF-8905387-: 2. international conference on cyclotrons 
and its applications, Bechine (Czechoslovakia), 29 May - 3 jun 
1989). In Proceedings of the 2. International conference on cy- 
clotrons and its application. 405p. Order Number DE92001302. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To design a cyclotron magnetic system the legitimacy of two- 
dimensional approximations application is discussed. In all the 
calculations the finite difference method is used, and the lineariza- 
tion method with further use of the gradient conjugation method is 
used to solve the set of finite-difference equations. 3 refs.; 5 figs. 


32090 (JINR-D-9-89-708, pp. 280-296) Application of Lie al- 
gebraic tor ion optics. Ivan, Ya. Joint inst. for Nuclear Research, 
Dubna (USSR). 1989. (In Russian). (CONF-8905387-: 2. interna- 
tional conference on cyclotrons and its applications, Bechine 
(Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of the 2. 
International conference on cyclotrons and its application. 405p. 
Order Number DE92001302. Source: OSTI; NTIS (US Sales Only); 
INIS. 


396 ERA Vol. 16, No. 11 


Information on a new approach to analysing the higher order 
non-linear effects in the particle trajectory dynamics, developed in 
the USA in the 1980 is given. 13 refs. 


32091 (JINR-D—9-89-708, pp. 316-320) Study on Q,=2 and 3 
integer resonances passage by protons in a cyclotron on the 
base of numerical integration of inhomogeneous linear and 
nonlinear equations of tree radial oscillations. Sarkisyan, L.A. 
(Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki); Moiseev, E.|.; Sadovnichij, 
V.A.; Artik, Yu.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8905387-: 2. international conference 
on cyclotrons and its applications, Bechine (Czechoslovakia), 29 
May - 3 jun 1989). In Proceedings of the 2. International confer- 
ence on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of comparison of analytical and numerical calcula- 
tions of Q,=2 i 3 integer resonances passage by protons via free 
radial oscillations in a ring isochronous cyclotyron are given. 3 refs. 


32092 (JINR-D—9-89-708, pp. 321-326) Study on the cou- 
pling resonance in the AlTs-144 cyclotron. Skhvabe, E.; 
Borisov, O.N.; Kol'ga. V.V. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8905387-: 2. international 
conference on cyciotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

The report is aimed at numerical investigation into the coupling 
differential non-linear resonance effect on the free oscillation ampli- 
tudes under the AITs-144 cyclotron particular parameters. Possible 
changes of certain cyclotron characteristics under which the cou- 
pling resonance effect are considered. 3 refs.; 6 figs. 


32093 (JINR-D—9-89-708, pp. 338-349) Mathematical model 
of the U-120M cyclotron. Chigak, M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1989. (In Russian). (CONF-8905387-: 2. 
international conference on cyclotrons and its applications, Bechine 
(Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of the 2. 
International conference on cyclotrons and its application. 405p. 
Order Number DE92001302. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A mathematical model of the U-120M cyclotron is given. Estima- 
tions of the model accuracy and results of simulation of different 
modes are presented. 3 refs. 


32094 (JINR-R-9-90-153) Numerical study on trajectories 
of relativistic electrons in the magnetic field of the supercon- 
ducting solenoid. Amirkhanov, 1|.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and 
Automation); Zhidkov, E.P.; Il’ina, A.N.; Il’in, V.D. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation. 1990. 8p. (In Russian). Order Number 
DE92601329. Source: OSTI; NTIS (US Sales Only); INIS. 

Spectrometrical possibilities of the superconducting solenoid with 
discrete current distribution are investigated. Magnetic fields of 
spherical and cylindrical coils with specifical distribution of turns 
and minimal energies of the particles reaching the magnet surface 
are determined by numerical calculations. The measurement of en- 
ergy spectrum of electrons with E~10 MeV are shown to be 
possible. 5 refs.; 5 figs.; 1 tab. 


32095 (JINR-R—9-90-497) Mathematical simulation of mag- 
netic structure of cyclotron. Beecker, C. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions. 1990. 10p. 
(In Russian). Order Number DE91645783. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results are presented of the numerical simulation of isochronous 
cyclotron magnetic structures. The method used rests on the mag- 
netic resistance models and is applicable to shaping magnetic fields 
by means of ferromagnetic elements. It is shown that the given 
method allows one to obtain the distributions of magnetic fields dif- 
fering from experimental ones by not more than 5%. 7 refs.; 5 figs. 


32096 (KEK-90-2, pp. 26-32) JLC beam dynamics. Yokoya, 
K. (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 





(Japan). Apr 1990. (CONF-8910521—-: 1. workshop on Japan Linear 
Collider (ULC), Tsukuba (Japan), 24-25 Oct 1989). In Proceedings 
of the first workshop on Japan Linear Collider (JLC). 306p. Order 
Number DE91767933. Source: OSTI; NTIS (US Sales Only); INIS. 

Discussions have been carried on for some years at KEK on 
possible parameter sets for JLC (Japan Linear Collider). Although 
further studies are obviously needed, it is believed that the param- 
eter set so far obtained is not far from optimum. Fundamental 
parameters are shown and discussed first. An X-band rf frequency 
of 11.4 GHz, four times the S-band SLAC frequency, was selected 
after consideration of the technical feasibility of the rf source and 
accelerating structure and of the beam stability in the linac. The 
accelerating gradient of 100 MeV/m and the repetition frequency of 
200 Hz are tentatively assumed. The damping ring and intermedi- 
ate linac are discussed next. The beam energy of the damping ring 
has been decided to be 1.54 GeV after optimization to bring the 
equilibrium horizontal emittance (normalized) and the effective 
damping time to 3 x 10—® rad.m and 0.5 msec, respectively. Beam 
dynamics in the linac is discussed focusing on longitudinal dynam- 
ics (compensation of interbunch energy difference, etc.), transverse 
dynamics (emittance growth, etc.), and tolerances (quadrupole dis- 
placement, etc.). Discussion is also made on the interaction region. 
(N.K.). 


32097 (KEK-90-2, pp. 54-68) Final focus system for the 
JLC. Oide, Katsunobu (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-—: 1. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 
1989). In Proceedings of the first workshop on Japan Linear Col- 
lider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The future linear collider of TeV region (Japan Linear Collider; 
JLC) at KEK requires a spot size of 210 nm by 1.7 nm at the inter- 
action point to achieve a luminosity of nearly 1 x 10% cm-*s—'. 
This spot size at the interaction point is about 1/1000 of the SLC’s 
spot size in the vertical dimension, and requires a special optics 
design, alignment methods, beam diagnostics, and tuning proce- 
dures. In the present article, an optics design for the JLC is 
proposed and its various aberrations are investigated. A procedure 
of the minimization of these aberrations is also described. Main 
characteristics of the final focus system are essentially determined 
by the final focus lenses. For a flat beam collider, a doublet 
scheme is most suitable and natural as the final lenses. A model of 
the final doublet is discussed first. Another discussion is made on 
various aberrations including chromo-geometric ones. The report 
then addresses optimization concerning the chromo-generic term in 
an equation for vertical aberration. A design aberration of 15% has 
been selected for this optics. The actual aberration measured by a 
particle tracking with 4000 particles is 17+-4%, which agrees with 
predictions. If the synchrotron radiation in the final quadrupoles, 
which is not taken into the optimization, is included, the total aber- 
ration increases to 25%. (N.K.). 


32098 (KEK-90-2, pp. 69-75) Background problem at inter- 
action point for an e*e~ TeV linear collider. Tauchi, T. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); Fujii, K.; 
Kawabata, S.; Matsui, T.; Takeda, S.; Yoshioka, M.; Yokoya, K. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 
1990. (CONF-8910521-: 1. workshop on Japan Linear Collider 
(JLC), Tsukuba (Japan), 24-25 Oct 1989). In Proceedings of the 
first workshop on Japan Linear Collider (JLC). 306p. Order Num- 
ber DE91767933. Source: OSTI; NTIS (US Sales Only); INIS. 
Since both e* and e~ beams are focused into a very small spot 
at an interaction point for an ete~ TeV linear collider, radiative loss 
of the beam itself becomes a major problem for detectors. While 
two beams are colliding, positrons and electrons in the beams are 
bent to radiate photons (beamstrahlung) in a very strong electro- 
magnetic field by the opposing beam. In the same electromagnetic 
field, the photons are converted into e*e~ pairs, and these elec- 
trons (positrons) are bent into detectors and final focusing magnets, 
thereby creating a background problem in experiments. Where the 
beamstrahlung parameter Y is less than unity, the background of 
e*—'s from the coherent process can be neglected. Although the 
primary background from the incoherent processes cannot directly 
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enter the detectors, the secondary background of photoneutrons 
and backscattered photons which are produced by collisions be- 
tween the primary e*~’s and the final focusing magnet poles could 
be a serious problem. The secondary background strongly de- 
pends on the crossing angle between the two beams. An angle of 
5 mrad is sufficient for avoiding the background problem. Although 
numerical calculations have been carried out at E,eam=200 GeV, 
these conclusions are valid for E,eam=500 GeV. (N.K.). 


32099 (KEK-90-2, pp. 13-15) Final focus test at KEK. Oide, 
Katsunobu (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. workshop on 
Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 1989). In 
Proceedings of the first workshop on Japan Linear Collider (JLC). 
306p. Order Number DE91767933. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. LINEAR ACCELERATORS/ 
colliding beams; COLLIDING BEAMS/focusing; FOCUSING; ELEC- 
TRON BEAMS; POSITRON BEAMS; TEV RANGE; BEAM 
LUMINOSITY; SPECIFICATIONS; BEAM OPTICS 


32100 (KEK—90-2, pp. 273-279) Expected SUSY mass reach 
at various colliders. Fujii, K. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)); Tsukamoto, T. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF- 
8910521-: 1. workshop on Japan Linear Collider (JLC), Tsukuba 
(Japan), 24-25 Oct 1989). In Proceedings of the first workshop on 
Japan Linear Collider (JLC). 306p. Order Number DE91767933. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to set the energy scale for JLC to cover, it is important 
to examine current mass limits, which may constrain SUSY particle 
masses within the minimal model, and mass reach expected for ri- 
val experiments such as SSC and LHC. We review current mass 
limits obtained at present e*e- and pp-bar colliders and examine 
mass reach expected at near future (LEP,SLC, TEVATRON) and fu- 
ture (LHC, SSC,JLC) machines. (author). 


32101 (KFTI-88-55) On the calculation of axisymmetric 
electromagnetic fields with finite element method. Ostroushko, 
V.N.; Papkovich, V.G. AN Ukrainskoj SSR, Kharkov (Ukrainian 
SSR). Fiziko-Tekhnicheskij Inst. 1988. 7p. (In Russian). Order 
Number DE91645784. Source: OSTI; NTIS (US Sales Only); INIS. 

Variant of finite element method, where the ratio of azimuthal 
field component to the distance from the axis is presented in the 
form of polynomial, has been developed for calculation of axisym- 
metric electromagnetic vibrations. Formulas for matrix elements, 
generated by variational problem, were obtained, and method of 
imposing boundary condition on axis, was described. Program, re- 
alizing the given algorithms, is written in FORTRAN. Program 
testing, conducted for resonators of relatively simple configuration, 
demonstrated its more effective operation, as compared to pro- 
grams, described in publications. 


32102 (KFTI-88-58) Effects of trapped particles on the hot 
electron beam dynamics in a magnetic field. Krivoruchko, S.M.; 
Tarasov, |.K.; Bashko, V.A. AN Ukrainskoj SSR, Kharkov (Ukrainian 
SSR). Fiziko-Tekhnicheskij Inst. 1988. 14p. (In Russian). Order 
Number DE92601331. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental study was made on propagation of electron beam 
with velocity spread 6v<é5vVg, (Vg,-drift beam velocity) in vacuum 
chamber in strong magnetic field. Electron accumulation in drift 
channel during beam injection was revealed. Effect of viscosity and 
shear of angular rotation velocity of trapped electrons in crossed 
radial electric field of space charge and longitudinal magnetic field 
on phenomenon of current break-down during beam propagation 
along drift channel was investigated. 


32103 (KFT/-88-70) Beam autofocusing in the 2 MV small- 
size electrostatic accelerator. Simonenko, A.V.; Zats, A.V.; 
Levchenko, Yu.Z. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst. 1988. 12p. (in Russian). Order Number 
DE91645785. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on possibility of realizing system of automatic 
control of stability of accelerated beam focusing with change of ac- 
celerator voltage in small-size electrostatic accelerator. It is shown 
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that under Conditions of accelerator operation with relatively small 
(~15 kV) range of change of accelerating electrode potential, dic- 
tating charged particle energy behind the inlet of accelerating tube, 
and of subconductor part, the known schemes of beam autofocus- 
ing can’t be used, because focusing properties of lense, formed by 
accelerating electrode and source stretching electrode change. Ex- 
perimental results, supporting validity of calculations and possibility 
of operation of electrostatic accelerator under autofocusing condi- 
tions are presented. 


32104 (KFT}+89-18) Lagrange dynamics of collective inter- 
actions in flows of discrete radiators. Kurilko, V.|.: Tkach, Yu.V. 
AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1989. 15p. (In Russian). Order Number DE91645786. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Analytical method of theoretical simulation of collective hydrody- 
namic instabilities of intensive flows of discrete radiators, 
interacting with each other only through the coherent fields of their 
spontaneous radiation in corresponding media was suggested to 
establish threshold conditions of instability development under self- 
amplification of spontaneous radiation of two nonequilibrium 
systems of the given type, namely: flow of infinitely thin charged 
disks, moving uniformly along the axis of anisotropic dielectric 
waveguide, and the flux of point ultrarelativistic electrons, moving 
along the ondulator axis. 


32105 (KFTI-89-26) Dynamics of bunching ions acceler- 
ated by an electron beam at the front of ionization with an 
external sources. Kurilko, V.!.; Kucherov, V.I.; Ostrovskij, A.O.; 
Tkach, Yu.V. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko- 
Tekhnictieskij Inst. 1989. 11p. (in Russian). Order Number 
DE91645787. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on dynamics of bunching ions, accelerated by 
relativistic electron beams (REB) at the front of ionization with ex- 
ternal source. It is shown that REB relaxation during acceleration 
leads to decrease of both amplitude values of accelerating field 
and its gradient, and therefore, to decrease of acceleration rate 
and accelerated particle number. 


32106 (LA-UR-85-572) Laser focusing of particle beams. 
Channell, P.J. (Los Alamos National Lab., NM (United States)); El- 
liott, C.J.; Fontana, J.R. Los Alamos National Lab., NM (United 
States). [1991]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AS03-84ER40136 ;W-7405-ENG-36. 
(CONF-850128—20: 2. international workshop on laser acceleration 
of particles, Los Angeles, CA (United States), 7-18 Jan 1985). Or- 
der Number DE91018390. Source: OSTI; NTIS; INIS; GPO Dep. 
We propose a scheme using the Inverse Cerenkov effect to focus 
particle beams with the potential of high focusing gradients (~200 
kG/cm) and rapid, accurate control of the focusing element. 6 refs. 


32107 (LA-UR-91-2589) Spontaneous emission trom tree 
electron lasers. Schmitt, M.J. Los Alamos National Lab., NM 
(United States). [1991]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9107115-39: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE91017820. Source: OSTI; NTIS; INIS; GPO Dep. 

Characteristics of the fundamental and harmonic emission from 
free-electron lasers (FELs) is examined in the spontaneous 
emission regime. The radiation at both odd and even harmonic fre- 
quencies is treated for electron beams with finite emittance and 
energy spread. For wigglers with many wiggle periods, calculation 
of the SE by integrating an ensembie of electrons along their exact 
trajectories becomes exceedingly cumbersome. Therefore, a differ- 
ent technique is used in which the far-field radiation pattern of a 
single electron is manipulated in transform space to include the ef- 
fects if emittance. The effects of energy spread can be included by 
weighted sum over the energy distribution. The program execution 
time for wigglers of arbitrary length is negligible. The transverse ra- 
diation patterns including the transverse frequency dependences, 
are given. How this radiation is modeled in FEL simulation codes is 
discussed. 8 refs., 5 figs. 


32108 (LBL-30029) Emittance variations in  current- 
amplifying ion induction linacs. Fessenden, T.J. Lawrence 


398 ERA Vol. 16, No. 11 


Berkeley Lab., CA (United States). Apr 1991. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO3- 
76SFO0098. (HIFAN-482;CONF-910505—388: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE91016266. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1985 the Heavy lon Fusion Accelerator Research program 
at the Lawrence Berkeley Laboratory has been studying current 
amplification and emittance variations in MBE-4, a four-cesium- 
beam induction linac. This experiment models much of the 
accelerator physics of the electrostatically focused section of a fu- 
sion driver. Four space-charge dominated Cs* beams, initially 
about one meter in length at currents of 5—10 mA, are focused by 
electrostatic quadrupoles and accelerated in parallel from approxi- 
mately 200 keV up to one MeV by 24 accelerating gaps. Final 
currents of 20-40 mA per beam are typical. Recent experiments 
with extremely low emittance beams (en = 0.03 mm-mRad) have 
investigated variations of transverse and longitudinal normalized 
emittance for drifting and accelerating beams. These very strongly 
tune-depressed beams (¢o = 72°, 6°) are difficult to match the 
accelerator so as to avoid emittance growth during acceleration. 
During transport strong emittance fluctuations are observed in good 
qualitative agreement with simulations. Warmer beams with less 
tune depression exhibit little to no emittance growth, show smaller 
emittance fluctuations, and are much easier to match. A summary 
of findings from the MBE-4 studies is presented. 12 refs., 8 figs. 


32109 (LBL-30625) High order mode damping in a pill box 
cavity. Voelker, F.; Lambertson, G.; Rimmer, R. Lawrence Berke- 
ley Lab., CA (United States). Apr 1991. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-910505—397: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE91017070. Source: OSTI; NTIS; INIS: GPO Dep. 

We have substantially damped the higher order modes (HOM's) 
in a pill box cavity with attached beam pipe, while reducing the Q 
of the principal mode by less that 10%. This was accomplished by 
cutting slots in the cavity end wall at a radius at which the mag- 
netic field of the lowest frequency HOM's is large. The slots couple 
energy from the cavity into waveguides which are below cut off for 
the principal mode, but which propagate energy at the HOM fre- 
quencies. Three slots 120 degrees apart couple HOM energy to 
three waveguides. We are concerned primarily with accelerating 
and deflecting modes: i.e. the TMmnp modes of order m=0 and 
m=1. For the strongest damping, only three m=0 and m=1 modes 
were detectable. These were the principal TMo1>9 mode, the TMo1, 
longitudinal mode, and the TM,10 deflecting mode. In addition the 
HOM Q's and the reduction of Q for the principal mode were deter- 
mined by computer calculation. The principal mode Q for an actual 
rf cavity could not be measured because the bolted joints used in 
the construction of the cavity were not sufficiently good to support 
Q’s above 6000. The measured Q of the first longitudinal mode 
was 31 and of the first transverse mode 37. Our maximum damp- 
ing was limited by how well we could terminated the waveguides, 
and indeed, the computer calculations for the TMo1, and TM;40 
modes give values in the range we measured. 2 refs., 2 figs. 


32110 (LBL-30981) Beam-beam studies for the proposed 
SLAC/LBL/LLNL B Factory. Furman, M.A. Lawrence Berkeley 
Lab., CA (United States). May 1991. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9105230—4: 7. International Committee for Future Acceler- 
ators (ICFA) beam dynamics workshop, Los Angeles, CA (United 
States), 13-16 May 1991). Order Number DE91016985. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present a summary of beam-beam dynamics studies that 
have been carried out to date for the proposed SLAC/LBL/LLNL B 
Factory. Most of the material presented here is contained in the 
proposal’s Conceptual Design Report, although post-CDR studies 
are also presented. 15 refs., 6 figs., 2 tabs. 


32111 (LBL-31015) Report of the group on beam-beam ef- 
fects in circular colliders. Furman, M.A. Lawrence Berkeley Lab.., 
CA (United States). May 1991. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 





(CONF-9105230—3: 7. International Committee for Future Acceler- 
ators (ICFA) beam dynamics workshop, Los Angeles, CA (United 
States), 13-16 May 1991). Order Number DE91016979. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present a summary of the discussions and conclusions of 
the working group on beam-beam effects for circular colliders. This 
group was part of the larger beam-beam dynamics group at the 7th 
ICFA Workshop on Beam Dynamics, on the subject “Beam-Beam 
and Beam-Radiation Interactions,” held at UCLA, May 13-16, 
1991. 15 refs. 


32112 (SLAC-PUB-5589) A feedback for longitudinal inste- 
bilities in the SLC damping rings. Chao, Y.; Corredoura, P.; 
Limberg, T.; Schwarz, H.; Wilson, P. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-910505—404: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91018414. Source: OSTI; NTIS; INIS; GPO Dep. 

Longitudinal coupied bunch instabilities which are being ob- 
served in the SLC Damping Rings present a serious limitation to 
the ultimate luminosity of the coliding beams. It has been ob- 
served at intensities above 1 x 10'° particles per bunch with 
growth rates of the order of 10* per second. At lower intensities we 
were able to control the growth by detuning the RF cavity through 
temperature or voltage changes. As the SLC operating intensity 
approaches the design value above 5 x 10'°, a more fundamental 
cure is definitely needed. In this report we sum up the studies 
done so far in characterizing and simulating this instability and the 
proposed remedies. 1 ref., 7 figs., 5 tabs. 


32113 (SSCL-333) Impedance scaling and synchrotron ra- 
diation intercept. Chou, Weiren. Superconducting Super Collider 
Lab., Dallas, TX (United States). Nov 1990. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-9009292-5: 4. ICFA beam dynamics 
workshop, Tokyo (Japan), 22-29 Sep 1990). Order Number 
DE91017933. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents several scalings in 2-D and 3-D impedance 
calculations. Most of the scalings are empirical and found by using 
the boundary perturbation method and numerical simulations. As 
an application of these scalings, the impedance of one type of syn- 
chrotron radiation intercept is calculated. The results are then 
compared with that of several other types of intercept designs. 8 
refs., 15 figs., 2 tabs. 


32114 (SSCL-442) Head-on and long range beam-beam 
tune shifts spread in the SSC. Lopez, G. Superconducting Super 
Collider Lab., Dallas, TX (United States). May 1991. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. Order Number DE91017237. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The head-on and long range incoherent tune shifts for the 
Superconducting Super Collider (SSC) are estimated using the nu- 
merical integration of the analytical expression coming from the 
first order in the perturbation strength. The variation of the tune 
shift as a function of the displacements of the charged particle in 
the vertical and horizontal planes is studied with the nominal pa- 
rameters for the SSC. A scaling expression is obtained for the 
parameters involved in the beam-beam tune shifts which allows 
prediction of the effect in the incoherent tune shift spread under 
changes in these parameters. 11 refs., 12 figs. 


32115 (SSCL-472) Hamiltonians and Lagrangians for one- 
dimensional autonomous systems and dissipative systems. 
Lopez, G. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jun 1991. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE91017595. Source: OSTI; NTIS; INIS; GPO Dep. 

The Lagrangian and the Generalized Linear Momentum are 
given in terms of a constant of motion for a time-dependent sys- 
tem. The possibility of having an explicit Hamiltonian expression is 
also analyzed. To illustrate the method, the approach is applied to 
some dissipative systems. 14 refs. 
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32116 (SSCL-499) Uncertainties in the Foldy-Wouthuysen 
transtormation. Wu, Dan-da (Melbourne Univ., Parkville (Aus- 
tralia)). Superconducting Super Collider Lab., Dalias, TX (United 
States). Aug 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (UM-P—91/61). 
Order Number DE91017596. Source: OSTI: NTIS; INIS; GPO Dep. 

The Foldy-Wouthuysen transformation is not uniquely defined in 
general, which causes some ambiguities when interaction is con- 
sidered. Neither is the reduction of the Pauli equation from the 
Dirac equation. 5 refs. 
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Refer also to citation(s) 30234, 31346, 31867, 31990, 31998, 
32058, 32078, 32109, 32112, 32113, 32229, 32230, 32282, 32334, 
32335, 32336, 32337, 32338, 32870, 33016, 33018, 33152, 33422, 
33427, 33428, 33473 


32117 (ANL/CP-72545) A study of the information content 
of beam sensing measurements. Curry, B.P. Argonne National 
Lab., IL (United States). [1991]. 9p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9104286—4: Neutral particle beam tech- 
nical symposium, Boulder, CO (United States), 15-19 Apr 1991). 
Order Number DE91018592. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Analytical methods developed for the inversion of indirect mea- 
surements are applied to the problem of how many aberration 
coefficients can be reliably determined from a set of beam sensing 
measurements. It is shown that only those beamlet direction tan- 
gent measurements which significantly exceed the normalized 
RMS beamlet position uncertainty contribute more information than 
error to the determination of aberration coefficients. Consequently, 
the number of aberration coefficients which can be regressed by 
fitting beamlet direction measurements (as a function of beamlet 
position) is limited to the number of direction tangent measure- 
ments which satisfy this criterion. 


32118 (ANL-HEP-TR-91-08) A beam profile monitor for 
small electron beams. Norem, J. Argonne National Lab., IL 
(United States). High Energy Physics Div. 23 Jan 1991. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE91018595. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Measurement of beam properties at the foci of high energy 
linacs is difficult due to the small size of the waists in proposed 
and existing accelerators (1 nm — 2 yu). This paper considers the 
use of bremsstrahlung radiation from thin foils to measure the size 
and phase space density these beams using nonimaging optics. 
The components of the system are described, and the ultimate res- 
olution, evaluated theoretically for the case of the Final Focus Test 
Beam at Stanford Linear Accelerator Center, is a few nm. 13 refs., 
4 figs. 1 tab. 


32119 (BNL-45570) NSLS prototype small-gap undulator 
(PSGU). Stefan, P.M. (Brookhaven National Lab., Upton, NY 
(United States)); Solomon, L.; Krinsky, S.; Rakowsky, G. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-910505—402: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE91017476. Source: OSTI; NTIS; INIS; GPO Dep. 

The NSLS Prototype Small-Gap Undulator (PSGU) will serve as 
a tool to study lifetime degradation and the onset of beam instabili- 
ties as the beam duct aperture is decreased. The device will 
consist of variable-gap vacuum vessel had a permanent magnet 
undulator, with independent magnet-gap control. The vacuum ves- 
sel design attempts to minimize both residual gas pressures and 
beam impedances. The undulator will be 320 mm long and utilizes 
a pure-permanent-magnet structure with 6 blocks per 16 mm pe- 
riod. For a nominal operating aperture of 4 mm, PSGU will produce 
a peak brightness in the fundamental and third harmonic of 7 x 
10'€ and 1 x 10'© photonsesec—'emrad-*mm~—*0(0.1% BW)~" at 
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photon energies of 2.5 keV and 7.5 keV, respectively. 5 refs., 3 
figs., 2 tabs. 


32120 (BNL-46409) High-energy synchrotron radiation x- 
ray microscopy: Present status and future prospects. Jones, 
K.W. (Brookhaven National Lab., Upton, NY (United States)); Gor- 
don, B.M.; Spanne, P.; Rivers, M.L.; Sutton, S.R. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Grant EAR89-15699:Grant NAG 9-106. (CONF- 
9104201-—2: Workshop on application of synchrotron radiation to 
chemical engineering science, Argonne, IL (United States), 22-23 
Apr 1991). Order Number DE91016894. Source: OSTI; NTIS; INIS; 
GPO Dep. 

High-energy radiation synchrotron x-ray microscopy is used to 
characterize materials of importance to the chemical and materials 
sciences and chemical engineering. The x-ray microscope (XRM) 
forms images of elemental distributions fluorescent x rays or 
images of mass distributions by measurement of the linear attenua- 
tion coefficient of the material. Distributions of sections through 
materials are obtained non-destructively using the technique of 
computed microtomography. The energy range of the x rays used 
for the XRM ranges from a few keV at the minimum value to more 
than 100 keV, which is sufficient to excite the K-edge of all natu- 
rally occurring elements. The work in progress at the Brookhaven 
NSLS X26 and X17 XRM is described in order to show the current 
status of the XRM. While there are many possible approaches to 
the XRM instrumentation, this instrument gives state-of-the-art per- 
formance in most respects and serves as a reasonable example of 
the present status of the instrumentation in terms of the spatial res- 
olution and minimum detection limits obtainable. The examples of 
applications cited give an idea of the types of research fields that 
are currently under investigation. They can be used to illustrate 
how the field of x-ray microscopy will benefit from the use of bend- 
ing magnets and insertion devices at the Advanced Photon 
Source. 8 refs., 5 figs. 


32121 (BNL-46469) SXLS Phase 2 vacuum system. 
Schuchman, J.C.; Chou, T.S.; Halama, H.; Hsieh, H.; Kim, T.; 
Pjerov, S.; Staicu, F. Brookhaven National Lab., Upton, NY (United 
States). [1991]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-910505— 
393: 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC), San Francisco, CA (United 
States), 6-9 May 1991). Order Number DE91016993. Source: 
OSTI; NTIS; GPO Dep. 

Phase 1 of the SXLS (Superconducting X-Ray Lithography 
Source) is described. It is a room temperature, racetrack-shaped 
electron storage ring, 8.5 meters in circumference. The Phase 2 
design consists of replacing the two room temperature 180° dipole 
magnets of Phase 1 with superconducting magnets. However, even 
though superconducting magnets are used, the vacuum chambers 
within them will operate at room temperature. The chambers are 
constructed as weldments and are made of INCONEL-625. They 
are bakeable to 150°C in-situ and incorporate nine photon beam 
ports. Each have built-in distributed sputter-ion pumps (DIP), non- 
evaporable getter (NEG) pumps, beam position monitors, and ion 
clearing electrodes. R & D is underway to optimize the DIP, which 
much operate at 3.86 Tesla, and to develop a low photo yield coat- 
ing or treatment for the internal surfaces of the chambers. 


32122 


(BNL-46472) NSLS vacuum system operating expe- 
rience conditioning and desorption yields. Halama, HJ. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-901144—6: Vacuum design of 
advanced synchrotron light sources, Argonne, IL (United States), 


13-15 Nov 1990). Order Number DE91017006. Source: 
NTIS; INIS; GPO Dep. 

All straight sections in both the VUV and the X-Ray rings have 
been filled with various insertion devices, most of them fuliy opera- 
tional. Beam lifetime in the VUV ring is limited by the Touschek 
effect to ~100 minutes at 800 mA due to the small vertical beam 
size required by users. With no experiments running, X-Ray beam 
lifetime is >35 hours at 220 mA and is limited by beam gas scat- 
tering. During the past several years the U10 beam line was used 
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to measure PSD yields from various metals to study their relative 
merits for light sources. These yields were also compared to those 
measured in X-Ray ring dipoles during initial commissioning when 
desorption was high. Despite the large differences in critical photon 
energies, agreement was quite good. Both rings are now fully 
conditioned and their pressures and lifetimes have reached equilib- 
rium. Well established conditioning procedures are followed after 
every intervention into their vacuum systems. 


32123 (BNL-46473) Non-evaporable getter investigation at 
the National Synchrotron Light Source. Halama, H.J.; Guo, Y. 
Brookhaven National Lab., Upton, NY (United States). [1990]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC02-76CH00016. (CONF-901035-20: 37. national American 
Vacuum Society symposium, Toronto (Canada), 8-12 Oct 1990). 
Order Number DE91017005. Source: OSTI; NTIS; INIS; GPO Dep. 

We report Hz, CO and CO. pumping speed measurements on a 
linear pump using NEG strip St 707 (Saes Getters Inc) as a func- 
tion of both absorbed gases and number of activations. To simulate 
the conditions of an operating storage ring a gas mixture of 50% 
Ho, 35% CO and 15% COs is used in all measurements. Initial 
measured pumping speeds of >450/ m —' s~' decrease to 200 
and 1004 m~' s~' for Hp and CO, respectively, after 70 air expo- 
sures. A further drop to 50 m—' s—' for CO occurs at CO loading 
of 1 x 10-* Torr £m~'. CO, and CO pumping speeds are about 
the same. The photon stimulated desorption (PSD) for both baked 
and activated strips is an order of magnitude lower than that for 
stainless steel. 7 refs., 7 figs. 


32124 (BNL—46476) The ultra-fast injection kicker for 
SXLS. Romano, T.J.; Heese, R. Brookhaven National Lab., Upton, 
NY (United States). [1991]. 3p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-910505-395: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91017002. Source: OSTI; NTIS; INIS; GPO Dep. 

The single bump injection scheme for the SXLS (Superconduct- 
ing X-Ray Lithography Source) compact synchrotron required very 
stringent rise and fall time of no more than 15 nsec and a flat-top 
of 50-60 nsec. These parameters were achieved in a magnetic de- 
vice of 75 cm length with a maximum field of 75 gauss. The 
construction and switching techniques along with the associated 
components will be described. Results of magnetic field measure- 
ments and measurements of the effect of the kicker on the injected 
beam will be presented. The device is presently working in the 
room-temperature magnet prototype of the SXLS ring and will be 
used as injection bump for the final superconducting compact syn- 
chrotron. 4 refs., 4 figs. 


32125 (BNL-46492) The search for low photodesorption 
coatings. Foerster, C.L.; Korn, G. Brookhaven National Lab., Up- 
ton, NY (United States). [1990]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-911178—1: Vacuum design of synchrotron light sources, Ar- 
gonne, IL (United States), 13-15 Nov 1991). Order Number 
DE91017473. Source: OSTI; NTIS; INIS; GPO Dep. 

Low photo desorption (PSD) from surfaces of vacuum chambers 
increases the beam lifetime and reduces the cost of the pumping 
system of any storage ring. In compact rings where all radiated 
power (~10 kW) is incident on a few meters only, low PSD and 
good thermal conductivity of photon absorbers are of particular im- 
portance. An experimental chamber in which one meter long bars 
can be exposed to white photon beam with 500 eV critical energy 
has been built and installed on the U10B beamline in the VUV ring 
at the NSLS. Several reference bars made of high purity copper 
and a TiN coating on copper have been measured. Subsequent 
runs will include gold coating on copper, aluminum (200°C baked), 
diamond coating on copper and uncoated beryllium bars. In this 
paper the desorption coefficients will be measured and compared. 
6 refs., 4 figs. 


32126 (BNL-46493) Compact UHV vaive with field replace- 
able windows. Johnson, E.D. (Brookhaven National Lab., Upton, 
NY (United States)); Freeman, J.; Powell, F. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 6p. Sponsored by 





USDOE,. Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-910730-10: 4. international conference on 
synchrotron radiation instrumentation. Manchester (United King- 
dom), 15-19 Jul 1991). Order Number DE91017481. Source: 
OSTI; NTIS: INIS; GPO Dep. 

There are many applications in synchrotron radiation research 
where window valves can be usefully employed. Examples include 
gas cells for monochromator calibration. filters for high order light 
rejection. and as vacuum isolation elements between machine and 
experimental vacua. Often these devices are fairly expensive, and 
have only fixed (ie non-removable) windows. The development of a 
new type of seal technology by VAT for their series 01 valves pro- 
vides a gate surface which is free from obstructions due to internal 
mechanical elements. This feature allows a threaded recess to be 
machined into the gate to receive a removable window frame 
which can carry standard size Luxel thin film windows. The combi- 
nation of these features results in a DN 40 (2.75in. conflat flange) 
valve which provides a clear aperture of 21mm diameter for the 
window material. 8 refs., 2 figs. 


32127 (BNL-46494) Kinematic mounting systems for NSLS 
beamlines and experiments. Oversluizen, T.; Stoeber, W.: John- 
son. E.D. Brookhaven National Lab., Upton, NY (United States). 
[1991]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-910730-11: 4. 
international conference on synchrotron radiation instrumentation, 
Manchester (United Kingdom), 15-19 Jul 1991). Order Number 
DE91017474. Source: OSTI; NTIS; INIS; GPO Dep. 

Methods for kinematically mounting equipment are well estab- 
lished, but applications at synchrotron radiation facilities are subject 
to constraints not always encountered in more traditional laboratory 
settings. Independent position adjustment of beamline components 
can have significant benefits in terms of minimizing time spent 
aligning, and maximizing time spent acquiring data. In this paper, 
we use examples taken from beamlines at the NSLS to demon- 
strate approaches for optimization of the reproducibility, stability, 
excursion, and set-up time for various situations. From our experi- 
ence, we extract general principles which we hope will be useful 
for workers at other synchrotron radiation facilities. 7 refs., 4 figs. 


32128 (BONN-IR-91-05) VME online system of the Bonn 
polarized nucleon targets and polarization measurements on 
NH3. Thiel, W. Bonn Univ. (Germany). Physikalisches Inst.; Bonn 
Univ. (Germany). Mathematisch-Naturwissenschaftliche Fakultaet. 
Feb 1991. 101p. (In German). Order Number DE91531323. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The measurement of spin observables is the main purpose of 
the PHOENICS detector at the Bonn Electron Accelerator ELSA. 
Therefore a new frosen spin target was built allowing any spin ori- 
entation by means of two perpendicular holding fields and the use 
of a polarizing field up to 7 Tesla. With a vertical dilution refrigera- 
tor the polarization can be frozen at a temperature of 70 mK. This 
thesis describe a VME based contro! and monitor system for the 
various parts of this target. It mainly consists of a VIP processor 
together with different kinds of /O and interface boards. Caused by 
its modular structure in hard- and software it can be easyly set up 
to control and monitor different hardware environments. A menu 
and command oriented user interface running on an ATARI com- 
puter allows a comfortable operation. Secondly the new NMR 
system is described in detail. It is based on the Liferpool module 
allowing a dispersion user interface running on an ATARI computer 
allows a comfortable operation. Secondly the new NMR system is 
described in detail. It is based on the Liverpool module allowing a 
dispersion free detection and a simple adjustment to different mag- 
netic fields. A similar VME system takes care of all the necessary 
task for the polarization measurements. Fast optodecoupled analog 
VO modules a e used as an interface to the NMR hardware. Finally 
the first measurements with this target are presented. Using NH3 
as target material and a polarizing field of 3.5 Tesla a proton polar- 
ization of +94% and -100% could be achieved. By lowering the 
magnetic field to 0.35 Tesla a superradiance effect was observed. 
(orig.). 


32129 (CONF-900280—Vol.2, pp. 114-117) Magnetic com- 
pressor studies for F.E.L. applications at the Centre D’Etudes 
Scientifiques et Techniques D’ Aquitaine. Thevenot, M. (CESTA, 
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Le Barp (France)). Eyl. P.; Anthouard. P. Lawrence Livermore 
National Lab., CA (United States). Apr 1991. DOE Contract W- 
7405-ENG-48. From International workshop on magnetic pulse 
compression: Lake Tahoe. CA (United States): 12-14 Feb 1990. In 
International magnetic pulse compression workshop: [Proceed- 
ings]. Volume 2. Technical summary. 331p. Order Number 
DE91015775. Source: OSTI: NTIS 

A F.E.L. (Free Electron Laser) program based on a linear induc- 
tion accelerator (LINAC) is currently being developed at CESTA 
(Aquitaine Center of Scientific and Technical Research). This tech- 
nology requires the development of high power electric pulse 
generators (150 kV - 2 Q) able to work at high repetition rates (> 1 
kHz). Limitations of conventional power components (solid-state 
circuit, high pressure gas blown switches. - --) have led the authors 
to design pulse generators using magnetic switches. A prototype 
has been built and different magnetic cores were tested in single- 
shot mode. 


32130 (CTA-IEAV—001/90) GPIB interface of IBM-PC com- 
patible microcomputer and multimeter HP3457A for the 
automatization of temperature measurements. Migliano. A.C.C.; 
Sircilli Neto, F.; Passaro, A. Centro Tecnico Aeroespacial (CTA- 
IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de Estudos 
Avancados. 1990. 22p. (in Portuguese). Order Number 
DE91642349. Source: OST!: NTIS (US Sales Only); INIS. 

The measurement of temperature distribution of the beam trans- 
port devices. utilized in the IEAv linac, takes several hours to be 
completed. At the beam transport laboratory, these experiments 
are controlled with the help of a MS-quick BASIC code denomi- 
nated TERMO\. This code uses the software of STD-8410 plate to 
promote the communication between an IBM-PC compatible micro- 
computer and the programmable multimeter HP3457A via GPIB 
interface. This work presents information for the automation of ex- 
periments using thermocouples to obtain temperature distributions 
with the TERMOJ code. Also, suggestions of how modify the algo- 
rithm of the program for the specific situations are indicated. 
(author). 


32131 (EGG—10617-1116) Measurement of synchrotron 
beam polarization. Singman, L.V. (EG and G Energy Measure- 
ments, Inc., Las Vegas, NV (United States)); Davis, B.A.; 
Holmberg. D.L.; Blake, R.L.; Hockaday, R.G. EG and G Energy 
Measurements, Inc., Las Vegas, NV (United States). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-88NV10617. (CONF-9107115-34: Society of 
Photo-Optical Instrumentation Engineers (SPIE) meeting, San 
Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE91017395. Source: OSTI; NTIS; GPO Dep. 

The degree of beam polarization at the end of beam line USC of 
the National Synchrotron Light Source has been measured. The 
polarization was measured at nine photon energy points from 219 
to 1136 eV. Scattering from helium gas at 90 degrees was used to 
separate the beam component polarized with its electric vector 
parallel to the synchrotron electron orbit from that polarized per- 
pendicular to the orbit. The simultaneous count rates of two flow 
proportional counters, one placed in the orbital plane perpendicular 
to the beam, the other perpendicular to both the orbital plane and 
the beam, were taken to be proportional to the intensities of the 
two components. The measured values of this experiment were 
lower than originally expected when compared to the theory and 
similar measurements in the literature. However, if an .8 milliradian 
vertical offset of the central ray was assumed, the measured val- 
ues fitted the theoretical curve to within the counting statistics of 
the measurement. The technique show promise as a beam line 
alignment tool. 7 refs., 5 figs., 1 tab. 


32132 (FNAL/C-91/189) Fermilab Physics Department Fast- 
bus TDC module. Cancelo, G.; Hansen, S.; Cotta-Ramusino, A. 
Fermi National Accelerator Lab., Batavia, IL (United States). Jul 
1991. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-9010220-30: 1990 insti- 
tute of Electrical and Electronics Engineers (IEEE) nuclear science 
symposium, Arlington, VA (United States), 22-27 Oct 1990). Order 
Number DE91016509. Source: OSTI; NTIS; INIS; GPO Dep. 

A prototype 64 channel Fastbus TDC built at Fermilab is de- 
scribed. The module features a full custom CMOS four channel 
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gated integrator chip. One level of analog buffering at the inputs Is 
implemented on chip. A four event deep output queue at the bus 
interface allows a high event rate with low dead time. Each chan- 
nel can record up to two hits per event. With an occupation rate of 
10%. the module can operate at 40.000 events per second with 
dead time on the order of 15%. The TDC operates in common stop 
mode with a full scale of 1 usec and a resolution of 1 nsec. 5 refs. 
6 figs 


32133 (FNAL-TM-1737) Alternate design concept for the 
SSC dipole magnet cryogenic support post. Lipski. A.; Nicol. 
T.H.; Richardson. R. Fermi National Accelerator Lab.. Batavia, IL 
(United States). Mar 1991. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-910340-47: 3. annual international industrial symposium 
on the super collider (lIISSC), Atlanta. GA (United States), 13-15 
Mar 1991). Order Number DE91017218. Source: OSTI; NTIS: 
INIS: GPO Dep. 

New materials and developments in the field of advanced com- 
posites have created the opportunity to take a fresh look into the 
design of the cryogenic supports for SSC collider dipole cryostats 
Although the present reentrant post design meets the structural 
and thermal requirements, its assembly requires precision and pro- 
ficiency. The objective of the proposed alternate concept is to 
reduce the overall cost of the support post by means of simplifying 
and optimizing its component design and assembly process. The 
present shrink fitted tube assembly may potentially be replaced by 
injection molded parts. New resin systems with lower thermal con- 
ductivity and high strength properties enable the utilization of 
automated production techniques such as injection molding and 
filament winding. This paper will provide analysis and design infor- 
mation for the alternate support post concept and compare its test 
performance and cost to the present support post. 3 refs., 12 figs., 
4 tabs. 


32134 (FNAL-TM—1746) Fermilab Physics Department TVC 
chip. Hansen, S.; Cotta-Ramusino, A. Fermi National Accelerator 
Lab., Batavia, IL (United States). Jul 1990. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO3000. Order Number DE91017551. Source: OSTI; NTIS; 
GPO Dep. 

The Electronics Group in the Physics Department at Fermilab 
has designed and has had produced 20 prototypes of a full custom 
four channel time to voltage converter using the ES2 direct write 2 
um CMOS process. The actual implementation of the design was 
performed under contract by ASIC designs Inc. of Naperville, Illi- 
nois. Each channel has two hit capability and one level of input 
buffering: that is, up to four voltages representing time internals 
can be stored from each input for later ADC conversion. The chip 
produces an edited list of hits and presents the appropriate analog 
value on its output for each digital value on its hit address lines. 
The next hit address and analog voltage in the event is presented 
in response to an external strobe. One current sum proportional to 
the number of inputs hit for each input buffer is also provided. The 
chip has been designed to be used on a fastbus TDC card devel- 
oped here, but it is our belief that it could be adapted to many TDC 
applications. 2 refs., 8 figs. 


32135 (GSI-91-24(prepr.)) The sup(178m2)Hf isomer as a 
high-spin target for nuclear structure investigations. Woller- 
sheim, HJ. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). May 1991. 10p. (CONF-9103176—: Work- 
shop on future directions in nuclear physics with 47 gamma 
detection systems of the new generation, Strasbourg (France), 4- 
16 Mar 1991). Order Number DE92704541. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this paper, | report on the present status of the production in 
section 2 which has been carried out at the Dubna U-200 cyclotron 
and in Alma-Ata. In section 3, | briefly discuss the isotope separa- 
tion with the Paris mass-separator. Finally, | present the results of 
first test experiments in section 4, performed at the UNILAC in 
Darmstadt. These experiments have been carried out with natural 
targets and different heavy ion beams like *°Ar and 2°°Pb. (orig.). 


32136 (IAE—4676-9) KONUS neutron-graphical equipment 
for the MMF pulse neutron source (major design parameters). 
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Ishmaev. S.N.: Sadikov. |.P. Gosudarstvenny; Komitet po Ils- 
pol'zovaniyu Atomnoj Ehnergii SSSR. Moscow (USSR). _ Inst. 
Atomnoj Ehnergii. 1988. 17p. (In Russian). Order Number 
DE91645834. Source: OSTI: NTIS (US Sales Only); INIS. 

Main physical principles of a comples slow neutron-scattering 
spectrometer KONUS are presented, which is designed to carry 
out investigations on the physics of condensated matter on an fu- 
ture intensive pulsed neutron source based on proton accelerator 
the lYal of the USSR Academy of Sciences. 5 refs.; 7 figs.; 1 tab. 


32137 (IFVE-OEA-89-81) Conseptual software model for 
proton cyclic accelerator control system. Voevodin, V.P. Gosu- 
darstvenny; Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1989. 19p. (In 
Russian). Order Number DE91646165. Source: OSTI; NTIS (US 
Sales Only): INIS 

Submitted to Programmirovanie. 

There are some mathematical means for describing the acceler- 
ator control system software. Basic concepts for developing 
integrated software systems are given. Methodological decisions 
are represented for software organization and communication with 
its environment. 47 refs.: 2 figs. 


32138 (IFVE-OEA-90-12) Electronics modules tor particle 
beam monitoring system. Gotsev. V.V. (and others); Davydenko, 
Yu.P.; Makonin, S.V. Gosudarstvenny| Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij. 1990. 17p. (In Russian). Order Number DE91645836. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Electronics modules, both digital and analogue for the extracted 
particle beam diagnostics, made in the Yector- SUMMA standard 
are described. A set of these modules together with a number of 
universal ones well allow to solve all main problems of extracted 
beam diagnostics. 12 refs.; 10 figs. 


32139 (IFVE-OEA-90-108) The operator console in the 
IHEP accelerator beam channels control system. Ekimov, A.V. 
(and others); Karpekov, Yu.D.; Kuznetsov, V.S. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 15p. (In Russian). Or- 
der Number DE91645835. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The operator console for the control system of IHEP accelerator 
beam channels is described. The console consists of the following 
sections: operator-computer interaction, operational information 
display, analog signals observation, technological parameters ad- 
justment, emergency state indication. Organization principle and 
structure of the software are described. 15 refs.; 3 figs. 


32140 (IFVE-OEA-OUNK-90-162) Automatic winding facili- 
ties tor UNK superconducting magnet coils. Dolzhenkov, V.I. 
(and others); Elistratov, V.V.; Kuznetsov, Yu.V. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 10p. (In Russian). Or- 
der Number DE91645814. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Ehlektrotekhnika. 

The problems concerning the construction and realization of au- 
tomized technological winding facilities for the UNK SC magnet 
coils are considered. The facility is equiped with linear and angular 
speed stabilizing systems of the devices. The SC cable tension 
stability in the course of winding is quaranteed by the dry fluid 
electromagnetic coupling. The feeding device with the vertical dis- 
placement drive and photooptical pickup of the cable position allow 
to avoid the cable bend in the vertical plane. 5 refs.; 6 figs. 


32141 (IFVE-OLU-90-161) On-line system for the func- 
tional model of a linear accelerator (project). Bakov, S.M.; 
Borovikov, A.A.; Kavkun, S.L.; Lyalin, N.A.; Khromova, G.N. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 10p. (in 
Russian). Order Number DE91645837. Source: OSTI; NTIS (US 
Sales Only); INIS. 





The structure of the (on-line) control system for functional model 
of ion linear accelerator is proposed. The main properties of hard- 
ware and software which will enabie non-professional user to 
employ a linear accelerator are represented. 6 refs.; 5 figs.; 2 tabs. 


32142 (IFVE-OP-90-34) Screens for beam monitoring. 
Borovkov, S.D. (and others): Grishenkov, V.S. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 7p. (In Russian). Or- 
der Number DE91645816. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Prib. Tekh. Ehksp. 

A TV technique of measuring the screen optic radiation under 
exposure with the 70 GeV proton beam is described. Threshold 
sensitivities and light output of SiOz, BeO, ZnS, Al,O3xCr*, 
AloO3xTi?* screens have been obtained for the beam denaisyt of 
1017-1014 prot/em? and extraction duration of 10-®x0.4s. The tech- 
nique of manufacturung the crystals from Al2O3 single crystals 
activated by Cr and Ti has been worked out. The optimal concen- 
tration of the activator for AlpO3xCr+ has been determined. The 
values for optical forward and backward transition radiation have 
been measured for Al,Ni,Ti,Cu,C screens. 9 refs.; 1 fig.; 2 tabs. 


32143 (IFVE-OP-90-127) Measuring beam parameters on 
the U-70 and LU-30 accelerators by digital television system. 
Vazhenin, V.A. (and others); Borovkov, S.D.; Evtikheev, A.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 13p. (In 
Russian). Order Number DE91645839. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new technique for pulse beam diagnostics by digital television 
system (DTS) and the software are described. The results of the 
(DTS) test in 1.35 GeV proton beam in the U-70 ring and energy 
distribution measurements for 30 MeV proton beam in the LU-30 
linac are presented. The possibility of measuring by the DTS inte- 
gral characteristics of pulse train and characteristics of single pulse 
with 60 ms period are shown. 6 refs.; 9 figs.; 1 tab. 


32144 (IFVE-OP-90-151) Pulsed modulation system of par- 
ticle beam intensity for fast cycling bubble chamber. 
Vakhromeev, B.A. (and others); Lyamin, V.N.; Lyamin, VI.N. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 9p. (in 
Russian). Order Number DE91645815. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The principle of operation and basic characteristics of beam 
intensity modulation system (BIMS), assigned for obtaining a pulse- 
train mode for a rapid cycling bubble chamber with a slowly 
extracted proton beam are described. BIMS provides stabilization 
of the exposure dose in each pulse using a feedback signal from a 
dose monitor of the bubble chamber. The pulse repetition rate is 
500 pps. The pulse duration is from 0 up to 80s. BIMS is installed 
in the particle beamline. 3 refs.; 3 figs.; 2 tabs. 


32145 (IFVE-OP-OKU-OEA-ORI-OEF-90-38) Universal high- 
intensity beam channel at the IHEP accelerator (channel N22). 
Afonin, A.G. (and others); Galyaev, N.A.; Gres’, V.N. Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Seroukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 18p. (in 
Russian). Order Number DE91645838. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Multipurpose beam channel N22 and its main systems are de- 
scribed. A special optical operational mode of the beam channel is 
dealt with. It allows one to obtain constant dimensions of the sec- 
ondary beam formed on the target of the experimental facility at 
+-10% variations of AP/P. The results of forming secondary beam 
of high intensity with P=40 GeV and (AP/P+-10%) momentum 
spread for the FODS-2 facility are reported. 16 refs.; 10 figs.; 2 
tabs. 


32146 (IHEP-OLU—90-130) Microprocessor-controlied me- 
ter of high Q-values. Bun’kov, S.N.; Konstantinov, V.I.; Masalov, 
V.L.; Sevrukova, L.M.; Tokarev, A.D.; Usiv, Yu.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
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(USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 6p. (IFVE-OLU-90- 
130.). Order Number DE91646122. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper describes the functional model of a high-precision 
microcomputer-controlled test facility for studying the electric and 
physical parameters of superconducting cavities. The basic unit of 
the test facility is high-stability retunable RF oscillator. It is de- 
signed following the scheme of the frequency phase tuning using 
standard equipment. The systematic error in measuring the loaded 
Q-value of reentrant cavities is not larger than 5%. A dedicated 
built-in microcomputer is used to control the measuring test facility 
and to make the commutations required. 2 refs.; 2 figs. 


32147 (INDC(NDS)—245/L, pp. 51-55) Nuclear data needed 
for neutron data measurements above 20 MeV. Haight, R.C. 
(Los Alamos National Lab., NM (USA)); Sterbenz, S.M. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Feb 1991. (CONF-9010411-: Advisory 
group meeting on intermediate energy nuclear data for applica- 
tions, Vienna (Austria), 9-12 Oct 1990). In Intermediate energy 
nuclear data for applications: Proceedings of the advisory group 
meeting, Vienna, 9-12 October 1990. 200p. Order Number 
DE91641904. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear data are needed in the course of conducting neutron 
data measurements above 20 MeV. Based on experience at the 
LAMPF Target-4 spallation neutron source, we can identity six ar- 
eas of data needs: (1) neutron source data such as production 
cross sections, angular distributions and spectra; (2) data for neu- 
tron transport including accelerator shielding, beam collimation, 
spectrum hardeners, and beam stops; (3) standard neutron cross 
section data for measuring neutron flux and for calibrating energy 
scales; (4) data for understanding detector response both to the ra- 
diation of interest as well as to collateral radiations; (5) activation 
cross sections for beam monitoring and activation of components; 
and (6) reliable models for interpolating and extrapolating mea- 
sured data. Approaches followed at Target-4 to obtain the required 
information and limitations to these approaches will be discussed. 
(author). 12 refs, 3 figs. 


32148 (INDC(NDS)-245/L, pp. 57-60) Data need for 
accelerator-based neutron radiography sources. Lone, M.A. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Feb 1991. (CONF- 
9010411-—: Advisory group meeting on intermediate energy nuclear 
data for applications, Vienna (Austria), 9-12 Oct 1990). In Interme- 
diate energy nuclear data for applications: Proceedings of the 
advisory group meeting, Vienna, 9-12 October 1990. 200p. Order 
Number DE91641904. Source: OSTI; NTIS (US Sales Only); INIS. 

For in-house industrial neutron radiography facilities, passive 
accelerator-based neutron sources provide major advantages in 
terms of licensing and safeguards. A Be(p,n) reaction is most effi- 
cient for the generation of thermal neutrons with an accelerator of 
energy <60 MeV. Data on neutron source terms is needed for the 
optimum design of accelerator-based radiography facilities. (au- 
thor). 18 refs, 4 figs, 1 tab. 


32149 (INDC(NDS)—245/L, pp. 161) (n,p)-experiments at 100 
MeV at the Uppsala University. Ramstroem, E. (Uppsala Univ., 
Studsvik, Nykoeping (Sweden). Dept. of Neutron Research). Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Feb 1991. (CONF-9010411-: Advisory 
group meeting on intermediate energy nuclear data for applica- 
tions, Vienna (Austria), 9-12 Oct 1990). In Intermediate energy 
nuclear data for applications: Proceedings of the advisory group 
meeting, Vienna, 9-12 October 1990. 200p. Order Number 
DE91641904. Source: OSTI; NTIS (US Sales Only); INIS. 

The upgraded Gustaf Werner cyclotron of The Svedberg Labora- 
tory, Uppsala, Sweden was presented. Furthermore, a facility at 
the cyclotron used for studies of neutron-induced reactions was de- 
scribed together with some preliminary results from studies of the 
(n,p) reaction in various nuclei at a neutron energy of 100 MeV. 
The experimental arrangements have been described in Nucl. Instr. 
and Meth. A292 (1990) 121-128. (author). 
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32150 (INIS-BR-2645, pp. 82-84) Blowing system and ster- 
ile air distribution. Almeida, G.L. de; Rautenberg, F.A.; Souza, 
M.L.M. de. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, 
RJ (Brazil). 1986. 120p. (in Portuguese). In Annual Technical Re- 
port - Nuclear Engineering Institute/Dept. of Physics (IEN/DEFI) 
1986. Order Number DE91640398. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CYCLOTRONS/alarm systems; 
CYCLOTRONS/hot cells; HOT CELLS/air cleaning; HOT CELLS, 
blowers; CONTAINMENT SYSTEMS; CYCLOTRONS; BLOWERS; 
RADIOPHARMACEUTICALS; SAFETY; VENTILATION 


32151 (INIS-BR-2702, pp. 345) Principal magnet system 
project of the microtron booster of IFUSP(institute of Physics - 
Sao Paulo University). Kassab, L.R.P.; Miyao, Y.; Moscati, G. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. 
(In Portuguese). (CONF-9009301-: 13. Workshop on Nuclear 
Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings 
of the 13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OST]; NTIS (US Sales Only); INIS. 

Published in summary form only. MAGNETS/electron beams; 
MAGNETS/microtrons; MAGNETS; MICROTRONS; MEV RANGE 
01-10; PARTICLE BOOSTERS 


32152 (INIS-BR-2702, pp. 340) Thick target yield for the 
production of sup(22)Na using 28 MeV alpha particles on natu- 
ral Ne. Britto, J.L.Q. de (Instituto de Engenharia Nuclear (IEN), Rio 
de Janeiro, RJ (Brazil). Dept. de Fisica); Sousa, A.S.F. de; Silva, 
A.G. da. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 
1990. 382p. (CONF-9009301-: 13. Workshop on Nuclear Physics 
in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 
13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. TARGET CHAMBERS/sodium 
22 target; ALPHA REACTIONS; BETA-PLUS DECAY; CY- 
CLOTRONS; MAGNESIUM 22; MEV RANGE 10-100; NEON 20 
TARGET; NEUTRONS; THICKNESS 


32153 (lYaF-89-135) Matching a charge-exchange plasma 
source with electrostatic accelerator of negative ions. Dimov, 
G.l. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1989. 
12p. (In Russian). Order Number DE91645798. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The problem of matching a negative ion high-ampere charge- 
exchange plasma source jointed directly to the accelerator tube 
high-voltage end is studied in general form. Diagram for matching 
a source with H~ ion accelerator for 10 A beam current and 30 
mA/cm* current density is considered as an example. 3 rets.; 1 
fig.; 2 tabs. 


32154 (lYaF-89-160) Small-size high-trequency isolation 
transformer for supplying devices under high electric poten- 
tial. Valyaev, Yu.D.; Kazarezov, |.V.; Kuznetsov, V.I.; Ostanin, V.P. 
AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1989. 26p. (in 
Russian). Order Number DE91645818. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Calculation relations and recommendations concerning develop- 
ment of high-frequency isolation transformers for supplying 
systems under high electric potential in charged particle accelera- 
tors are given. Characteristics of two types of isolation 
transformers, that is: armoured and toroidal dipole ones, are de- 
scribed. Experimental data on transformers designed to transfer up 
to 3 kW power are presented. 6 refs.; 10 figs. 


32155 (lYaF-89-162) Accelerating system for a racetrack 
microtron. Akimov, V.E. (and others); Voblyj, P.D.; Karliner, M.M. 
AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1989. 27p. (in 
Russian). Order Number DE91645819. Source: OSTI; NTIS (US 
Sales Only); INIS 

HF system for the 30 MeV racetrack ten-turn microtron with 50 
mA pulse current is described. HF system consists of the following 
elements: 2.5 MW magnecone-HF generator with 73% efficiency at 
915 MHz frequency; accelerating structure representing a chain of 
resonators connected by a general coaxial resonator (Cornell struc- 
ture); coaxial waveguide channel to transfer HF power from 
magnecone to the accelerating structure and injector of 40 keV 
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electron short bunches. Selection considerations for operation con- 
ditions of the accelerating structure and low-voltage injector are 
given. Peculiarities of magnecone high-quality load are pointed out. 
Measurement results for structure parameters and measured 
values for 50 mA pulsed beam accelerated up to 6 MeV are pre- 
sented. 5 refs.; 20 figs.; 3 tabs. 


32156 (JAERI-M—91-015, pp. 21-35) Japanese Hadron 
Project and its shielding design. Uwamino, Yoshitomo (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Feb 1991. (In Japanese) 
(CONF-9010368—: 6. seminar on software development in nuclear 
energy research, Tokai (Japan), 31 Oct - 1 nov 1990). In Proceed- 
ings of the sixth seminar on software development in nuclear 
energy research. 194p. Order Number DE91780381. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the Japanese Hadron Project (JHP), a 1-GeV 400-yA proton 
beam will be handled, and the radiation shield of the facility will be 
very massive concrete and iron lump. Since the constructing cost 
is strongly affected by the shielding design, the design must be 
severely performed. The neutron yield in targets and beam dump 
was calculated by a Monte Carlo code, HETC-KFA-2, which is a 
module of the HERMES code system. For the evaluation of the 
calculational accuracy, a calculational results were compared with 
data measured by Cierjacks and Raupp using 590 MeV protons. 
The calculated result of heavy element agreed well with the experi- 
ment at a low energy region, E,<10 MeV. The calculated angular 
distribution of high energy neutrons, however have stronger for- 
wardness than the measurement. The measured neutron yield 
(E,>100 MeV) of 90 deg close to the calculated one of about 60 
deg in the absolute value. The high energy neutron transport in 
thick iron and concrete slabs was calculated with the HETC code 
and also with the ANISN code. The difference of the shielding 
lengths was smaller than 6% for the both iron and concrete cases. 
(author). 


32157 (JINR—2-41-90, pp. 22-26) Production of high- 
intensity meson beams at the JINR phasotron. Abazov, V.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems); Bragin, A.N.; Gustov, S.A.; Kutuzov, S.A.; Mirokhin, 
.V.;  Mitsyn, G.V.; Savchenko, O.V. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1990. (in Russian). In JINR Rapid Com- 
munications: Collection. 32p. Order Number DE91003136. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A wide-angle magnetic lens used at the JINR phasotron to ob- 
tain intensive meson beams is described briefly, and the first 
results of measurement of meson-beam physical-dosimetric param- 
eters are reported. The intensity estimations obtained for 7*- 
mesons (~10® s—') and x—- mesons (~3x10’ s—') correspond to 
the nominal parameters of phasotron meson beams. The intensity 
of the muon impurity is about an order lower, and the intensity of 
surface y*-mesons in the beam was ~ 10° s~—' for a copper tar- 
get. 9 refs.; 1 fig.; 4 tabs. 


32158 (JINR-D—-9-89-708, pp. 132-136) Application of the 
MGTs-20 cyclotron for applied purposes. Ditroi, F. (and others); 
Selecheni, F.; Mokhunko, |. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

Basic trends of the MGTs-20 cyclotron application for applied 
purposes are described. More than 20 various radioisotopes are 
produced using the cyclotron; erosion of the surface of different 
matertials is studied. Data on fast neutron sources are presented. 
Distribution of 5©Co in a target after irradiation with 15 MeV protons 
are given. 3 refs.; 3 figs. 


32159 (JINR-D—9-89-708, pp. 199-202) Nuclear magnetome- 
ter for a charged particle accelerator. Ivankevich, S.A. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 





its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A nuclear magnetometer designed for the JINR synchrocyclotron 
is described. NMR on proton is used in the magnetometer and rub- 
ber is used as a proton-containing substance. The magnetometer 
sensor is in the accelerator room, and the remaining part (the indi- 
cation module) is in the control room. The magnetometer has 
operated in the synchrocyclotron for 6 years without repairs. 3 
refs.; 1 fig. 


32160 (JINR-D-9-89-708, pp. 129-131) In-beam gamma- 
spectroscopy at the U-120M cyclotron. Adam, |.; Gonusek, M.; 
Tlusty, P.; Shpalek, A. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental result in the field of spectroscopy at the U- 
120M cyclotron are described. Nuclei with the mass number A ~ 
70-80 are studied. The ”’Se structure in a-reactions (a,n) at E.=14 
MeV is studied. 14 new excited states of 7’Se are found. 3 refs. 


32161 (JINR-D—9-89-708, pp. 137-141) Radioisotope pro- 
duction in the U-120 cyclotron at TslYal, Rossendorf. Resh, F.; 
Shtajnbakh, |.; Bajer, G.Yu.; Bryukner, R.; Gurach, Kh. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Methods for radionuclide production at the U-120 cyclotron are 
described. A scheme of rotating B2O3 target is presented to pro- 
duce ''C. At present works on the increase of proton energy up to 
12 MeV are being carried out. Systems for automatic change tar- 
gets have been built. 3 tabs. 


32162 (JINR-D—9-89-708, pp. 158-159) Operation of the U- 
120M cyclotron, lYaF, Rez for production of radioisotopes for 
medicine. Bejshovets, V.; Krzhivanek, M.; Trejbal, Z. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A method for production of radioisotopes at the U-120M cyclotron 
for medical application is described. A schedule of accelerator op- 
eration for fundamental and applied studies is given. 3 refs. 


32163 (JINR-D—9-89-708, pp. 160-166) Application of sur- 
face activation of machine elements in a cyclotron aiming at 
tribological diagnostics. Kosinova, M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1989. (in Russian). (CONF-8905387-: 2. 
international conference on cyclotrons and its applications, Bechine 
(Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of the 2. 
International conference on cyclotrons and its application. 405p. 
Order Number DE92001302. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The results of estimation of wear of machine elements using their 
activation with charged particles accelerated in the cyclotron are 
presented. The results of bench tests are given. It is shown that 
wear of sleeves, hominged with plateau formation, is twice less 
than that of sleeves hominged in a standard way. 7 refs.; 3 figs. 


32164 (JINR-D-9-89-708, pp. 181-185) Ruthenium-97 large 
amounts production during proton incidence on cyclotron 
targets made out of metallic technetium-99. Zajtseva, N.G.; Ru- 
razh, Eh.; Khalkin, V.A. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


Estimatins concerning ruthenium-97 large amount production for 
the purposes of medical radiodiagnostics are given. Prospects of 
®7Ru production at the U-120M isochronous cyclotron with 40 MeV 
proton beam energy and 100 ,A intensity by bombardment of tar- 
gets made of metallic technetium-99 are given. Up to 100 GBq 

?Ru accumulation can be attained in one accelerator run target in 
the for of a piule of 25 foils (0.232 cm? thick each) made of 
metallic technetium is prepared for the experiment. 12 refs.; 1 fig. 


32165 (JINR-D-9-89-708, pp. 249-252) Achromatic magne- 
tooptical system. Kroga, V.; Vorkova, A.; Kuzmyak, M.; Vendera, 
|. Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in Rus- 
sian). (CONF-8905387-: 2. international conference on cyclotrons 
and its applications, Bechine (Czechoslovakia), 29 May - 3 jun 
1989). In Proceedings of the 2. International conference on cy- 
clotrons and its application. 405p. Order Number DE92001302. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To measure intensities in charged particle spectra at small an- 
gles in nuclear reactions an achromatic magnetooptical symmetric 
system for particles transport is developed. The system consists of 
dipole-quadrupole-quadrupole-dipole and creates dispersionless 
beam track image on a target. The system is designed for a maxi- 
mum energy range of detected particles realizable at the U-120M 
cyclotron. 5 refs.; 3 figs. 


32166 (JINR-D-9-89-708, pp. 253-257) Beam injection and 
transport system for the U-400-U-400M accelerating complex. 
Gul’bekyan, G.G.; Kozlov, S.I.; Melnikov, V.N. Joint inst. for 
Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results of investigations into ion-optical system for transport of 
beam extracted from the U-400 cyclotron using an electrostatic de- 
flector up to the U-400M post-accelerator system of beam injection 
to recharge target, installed in the central part of the U-400M re- 
gion and system of the U-400M region and system of the U-400M 
cyclotyron external beam handling are presented. 5 refs.; 5 figs. 


32167 (JINR-D—9-89-708, pp. 258-263) Injection with the 
multicharged jon arc source for the U-200 cyclotron. Kutner, 
V.B. (and others); Bogomolov, S.L.; Tret'yakov, Yu.P. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. Intemational conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The system of ion axial injection into the JINR U-200 cyclotron 
has demonstrated the possibility of ion beam transport and their 
acceleration with notably high efficiency. Application of source 
would allow one to produce accelerated ions from He to Ar in the 
whole operating range of the U-200 (A/Z=2.8-5) including solid 
substance ions under the application of a source with the cathode 
of the operating substance. Description of the main injector sys- 
tems is presented. 8 refs.; 5 figs. 


32168 (JINR-D-9-89-708, pp. 264-268) Modification of the 
initial part of beam transport system of the U-120M 
isochronous cyclotron. Vorkova, A.; Palivets, S. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Reconstruction of the initial part of the U-120 isochronous cy- 
clotron beam transport system is conducted to minimize beam 
intensity losses and this to improve transport eficiency. The new 
shape of magnetic elements allows one to adjust the beam enve- 
lope to the transport system acceptance. After the reconstruction 
the beam intensity losses in the cyclotron-monochromator section 
reduced down to 10%. The whole transport system efficiency in- 
creased up to the value of 70-8-%. 4 refs. 
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32169 (JINR-D—9-89-708, pp. 269-275) Experiments with the 
system of external ion injection for the U-120M. Shtursa, Ya.; 
Trejbal, Z.; Bejshovets, V.; Marek, M.; Shul’ts, |. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OST]; 
NTIS (US Sales Only); INIS. 

Injection system for the U-120M isochronous cyclotron is dis- 
cussed, an operating model of its main part, namely. transport 
channel is developed and a spiral inflector is manufactured. The 
system acceptance lower boundary which appeared to be notably 
lower than the calculated value, is evaluated. 4 refs.; 7 figs. 


32170 (JINR-D-9-89-708, pp. 297-301) Formation of geomet- 
rical parameters of cyclotron ion beam in its external transport 
system. Batishchev, V.N. (AN Kazakhskoj SSR, Alma-Ata (USSR). 
Inst. Yadernoj Fiziki). Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

A system of preliminary beam collimation for nuclear-physical ex- 
periments requireing the initial background level on the target 
under investigation is developed at the isochronous cyclotron. Ex- 
periments conducted for various directions of beam separation and 
acceleration modes, have demonstrated a good operation of the 
system at 80-100% fall-through coefficient and current on the tar- 
get of 250-100 nA. 3 refs.; 2 figs. 


32171 (JINR-D—9-89-708, pp. 203-213) Status of develop- 
ment of superconducting sector magnet prototype for DTs-1 
deuteron cyclotron. Alenitskij, Yu.G. (and others); Vasilenko, A.T.; 
Zaplatin, N.L. Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8905387-: 2. international conference 
on cyclotrons and its applications, Bechine (Czechoslovakia), 29 
May - 3 jun 1989). In Proceedings of the 2. Intemational confer- 
ence on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

Construction of the DTs-1 magnet is aimed at studying the possi- 
bility of applying a superconducting magnetic system with an iron 
yoke for a separated sector cyclotron. Evaluation of mechanical 
stresses and deformations in the winding and case is made, the 
developed technology of winding manufacturing and state of mag- 
netic system production are presented. 12 refs.; 10 figs. 


32172 (JINR-D—9-89-708, pp. 214-223) Study on the protec- 
tion system of a _ sectional superconductivity solenoid. 
Alenitskij, Yu.G. (and others); Belyaev, A.L.; Zaplatin, N.L. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8905387-—: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

To investigate the system of sectional magnetic system protec- 
tion and solve a number of problems within the framework of a 
program of the DTs-1 cyclotron application a superconducting mag- 
netic bed is produced. The SCMB comprises the following main 
components: a cryostat with sectional superconducting solenoid 
(SCS); a system of cryogenic supply and supplementary vacuum 
equipment; power supply and protection system; a set of equip- 
ment for initiation of artificial quenches, measurement and 
recording of data. Results obtained during experimental investiga- 
tion into stored energy absorption in SCS under various current 
levels and cooling conditions are in a quilitative agreement with in- 
formation dealing with sectional solenoids. 11 refs.; 10 figs. 


32173 (JINR-D—9-89-708, pp. 276-279) Automation system 
for correction of an extracted beam position. Chigak, M.; 
Shtursa, Ya.; Shul’ts, |.; Rezvov, V.A.; Yudin, L.|. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
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Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only): INIS. 

A system for correction horizontal beam position on a physical 
target is assembled and tested during operation. The results ob- 
tained allow one to make a conclusion concerning the efficiency of 
using the proposed methods to provide for the assigned position 
on the target in the course of long-term exposured.6 refs.; 3 figs. 


32174 (JINR-D—9-89-708, pp. 302-307) Magnetic achromatic 
separation of the IAEh after I.V. Kurchatov. Buranov, V.V. (Go- 
sudarstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii); Venikov, N.I.; Dobychin, 
A.M.; Sakuta, S.B.; Tarasov, Yu.F.; Uzhezhev, V.N. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

To optimize experiments on studying nuclear reactions at small 
angles a magnetooptical achromatic system (MASE) is designed in 
the IAEh after |.V. Kurchatov. The MASE basic parameters are 
given, and all the experiments carried out at the cyclotron using 
the MASE are considered. 8 refs.3 figs. 


32175 (JINR-D—9-89-708, pp. 390-396) Systems for beam 
deflection on a target in an isochronous cyclotron. Borisov, 
O.N.; Dmitrievskij, V.P.; Kol’ga, V.V.; Trejbal, Z. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A possibility of a sufficient deflection and increase of radial pitch 
of instant orbits in a cyclotron from 0.6 mm to 1-2 cm on the target 
azimuth within 30-37 MeV energy interval is considered. Variants of 
systems comprising one inhomogeneity and allowing one to deflect 
the beam by 1 cm for 30-37 MeV energy interval are numerically 
calculated. In this case the axial oscillation amplitude increased 
about two times. Beam deflection by 2 cm is realized by a system 
with two inhomogeneities. 5 refs.; 5 figs. 


32176 (JINR-D-9-89-708, pp. 397-405) Numerical simulation 
of heavy ion beam extraction at the U-400-U400M cyclotron 
complex. Klenin, B.A.; Kozlov, S.|. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1989. (in Russian). (CONF-8905387-: 2. 
international conference on cyclotrons and its applications, Bechine 
(Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of the 2. 
International conference on cyclotrons and its application. 405p. 
Order Number DE92001302. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Results of numerical simulation of heavy ion beam extraction at 
the U-400-U-400M cyclotron complex are given. It is shown that 
application of two ways of particles extraction at the U-400M cy- 
clotron under different modes of its operation provides certain 
flexibility in the acceleration operation. 8 refs.; 14 figs. 


32177 (JINR-D—9-89-708, pp. 332-337) System for periodi- 
cal control and statistical processing of cyclotron parameters. 
Chigak, M.; Shul'ts, |. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (In Russian). (CONF-8905387-: 2. international 
conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 
Functioning of a system for periodical control and statistical pro- 
cessing of the U-120M cyclotron parameters based on the M-6000 
computer is described. The system is being updated now. 1 ref. 


32178 (JINR-D-9-89-708, pp. 371-374) Calculation of the 
resonance accelerating system of the FTI after A.F. lofte 
cyclotron. Korsakov, D.B. (AN SSSR, Leningrad (USSR). Fiziko- 
Tekhnicheskij Inst.). Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. (in Russian). (CONF-8905387-: 2. international 





conference on cyclotrons and its applications, Bechine (Czechoslo- 
vakia), 29 May - 3 jun 1989). In Proceedings of the 2. International 
conference on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculation methods using the multipot theory are proposed to 
reveal the capability of the cyclotron accelerating resonance 
system modernization. The approach considered allows one to cal- 
culate the current and voltage distribution in the resonance system, 
power characteristics of the system with regard to the deflector cir- 
cuit effect on them, as well as the variable component of the 
high-frequency voltage between the dee and deflector, making it 
possible to take account of it when calculating the beam passing 
through the deflecting system. 2 refs. 


32179 (JINR-D—9-89-708, pp. 375-381) Accelerating voltage 
formation in a one-gap resonator. Glazov, A.A.; Zaplatin, E.N. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1989. (in Rus- 
sian). (CONF-8905387-: 2. international conference on cyclotrons 
and its applications, Bechine (Czechoslovakia), 29 May - 3 jun 
1989). In Proceedings of the 2. International conference on cy- 
clotrons and its application. 405p. Order Number DE92001302. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method of acceleraing voltage formation in a one-gap res- 
onator of a sector-type cyclotron is described. It is shown that the 
way of accelerating voltage radial distribution formation during 
modulation of a vertical dimensions of a rectangular cavity res- 
onator is the most promising. The experimental results for the 
65x5x65 cm cavity resonator model are given. 10 refs.; 10 figs. 


32180 (JINR-D—9-89-708, pp. 382-389) Study on the electri- 
cal strength of the JINR phasotron electrostatic deflector. 
Glazov, A.A.; Novikov, D.L.; Semenov, M.M.; Teterin, V.V. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (in Russian). 
(CONF-8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OST]; 
NTIS (US Sales Only); INIS. 

Results of full-scale testings of the electrostatic deflector are pre- 
sented. Experience in training the deflector and keeping 60 keV 
operating voltage with ~ 30 yA leakage current in it during dozens 
of hours has shown that the number of breakdowns per an hour 
makes up 0.5-1.5 and does not depend on the means of the cham- 
ber pumping out.4 refs.; 5 figs. 


32181 (JINR-D—9-89-708, pp. 308-315) Beam monitoring in 
a phasotron. Kol’ga, V.V.; Onishchenko, L.M.; Shabashov, M.F.; 
Shakun, N.G.; Shishkin, A.L. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1989. (in Russian). (CONF-8905387-: 2. interna- 
tional conference on cyclotrons and its applications, Bechine 
(Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of the 2. 
International conference on cyclotrons and its application. 405p. 
Order Number DE92001302. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Equipment and methods for proton beam monitoring in the JINR 
phasotron are described. Multilamell current monitor are used in 
the central accelerators area up to 70 cm radius. The results on 
proton beam monitoring under different modes of operation are 
given. 3 refs.; 10 figs. 


32182 (JINR-D—9-89-708, pp. 327-331) Monitoring measure- 
ments of accelerated beams in the U-120M. Vejshovets, V.; 
Krzhivanek, M.; Trejbal, Z.; Chigak, M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1989. (in Russian). (CONF-8905387-: 2. 
international conference on cyclotrons and its applications, Bechine 
(Czechoslovakia), 29 May - 3 jun 1989). In Proceedings of the 2. 
International conference on cyclotrons and its application. 405p. 
Order Number DE92001302. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Results of computerized monitoring of the U-120M cyclotron cy- 
cling beam are given. It is shown that the designed system of 
measurements and processing provides quick adjustment of new 
accelerating modes. 1 ref.; 4 figs. 


32183 (JINR-D-9-89-708, pp. 351-359) Equipment for au- 
tomation of the IAEh after |.V. Kurchatov cyclotron. Buranov, 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Komissarov, 
P.Yu.; Kuznetsov, M.V.; Latushkin, S.T.; Rezvov, V.A.; Unezhev, 
V.N.; Yudin, L.I. Joint Inst. for Nuclear Research, Dubna (USSR). 
1989. (In Russian). (CONF-8905387-: 2. international conference 
on cyclotrons and its applications, Bechine (Czechoslovakia), 29 
May - 3 jun 1989). In Proceedings of the 2. International confer- 
ence on cyclotrons and its application. 405p. Order Number 
DE92001302. Source: OSTI; NTIS (US Sales Only); INIS. 

Hardware and software for a microprocessor contro! system of 
the IAEh after |.V. Kurchatov cyclotron are described. The comput- 
erized control functions are  disrributed through different 
subsystems at the cyclotron. The system now provides on-line con- 
trol and testing of 50 analog parameters and 160 sensors of logic 
states of the service equipment. 4 refs.; 3 figs. 


32184 (JINR-D—9-89-708, pp. 360-365) Design and basic pa- 
rameters of a contactless beam cross sector monitor. 
Mikhajlov, V.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Rezvov, V.A.; Roshchin, A.A.; Sklyarenko, V.I.; Yudin, L.|. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1989. (In Russian). 
(CONF-8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The design and basic parameters of a contactless beam cross 
section monitor are described. The monitor contains extracting and 
analysing capacitors, a current collector made as an electron- 
optical transformer with amplification based on microchannel 
plates, and power supplies. The monitor aperture is 60 mm, moni- 
tored area is 40x40 mm, spatial resolution is 1x1 mm, 30 MeV 
proton beam sensitivity is 10—8A. 5 refs. 


32185 (JINR-D-9-89-708, pp. 366-370) Cyclotron beam in- 
tensity measuring during gas target irradiation. Mikhajlov, V.G. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Novikov, V.I.; 
Rezvov, V.A.; Roshchin, A.A.; Sebyakin, A.A.; Yudin, L.1. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1989. (in Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyciotrons and 
its application. 405p. Order Number DE92001302. Source: OST]; 
NTIS (US Sales Only); INIS. 

The results of proton beam intensity measurements during gas 
target irardiation at the IAEh cyclotron to produce iodine-123 are 
presented. A wide band transformer with a spatial coil was used as 
a beam monitor. A standard current integrator was used as a de- 
tector. The experiments have shown that the effect of cyclotron 
cavity resonator detuning, beam shift from the ion conductor axis, 
main magnet field misalignment change the transmission factor of 
the device by 1-2%. 3 refs.; 3 figs. 


32186 (JINR-D—13-88-938, pp. 170-173) Usage of the cy- 
clotron facility local area network. Heinzmann, H.; Peters, J.; 
Thow, T.J. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(CONF-8809525-: 13. international symposium on nuclear elec- 
tronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Local area network of controllers at the Karlsruhe cyclotyron is 
shown. Experience after two years of usage is described. The sys- 
tem is applied controlling, data acquisition, management, 
databases usage. 


32187 (JINR-D—13-88-938, pp. 380-389) On-line control sys- 
tem of the multicharged ion source for producing given beam 
current of the U-400 accelerator. Sukhov, A.M. (and others); Kut- 
ner, V.B.; Mal’nikova, L.M. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (in Russian). (CONF-8809525-—: 13. international 
symposium on nuclear electronics, Varna (Bulgaria), 12-18 Sep 
1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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On-line control system (MCIS OCS) which operates as indepen- 
dent subsystem of automated control system for accelerator 
parameters isdeveloped and put into line for arc multicharged ion 
source of the U-400 cyclotron. Operator controls MCIS OCS using 
terminal linked with resident microcomputer. Main functions of 
MCIS OCS are as follows: measurement of source parameters, 
display of measurement results, on-line lightning of arc and source 
setting into the given regime. The system allows to set MCIS 
automatically to quasipotential regime during 5-15 min with limit ob- 
servance error and assures beam current stabilization with error no 
more than 3% and increases service life and saves working fluid. 


32188 (JINR-D—13-88-938, pp. 385-388) On-line control sys- 
tem for a testing vacuum bed. Gilejbman, Eh.M. (and others); 
Ivanov, I.N.; Malakhov, N.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (In Russian). (CONF-8809525-: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). in 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

On-line control system (CS) designed for reduction of time for 
accelerator vacuum element (differential pumping-out units, vac- 
uum chambers etc) technological pretreatment; for increase of 
application coefficient for stand resources; for development of 
measurement technique, recording and visualization of vacuum pa- 
rameters and technological parameters of the main vacuum 
equipment; for standardization of verified vacuum multimicropro- 
cessor system with CAMAC combined protocol. 


32189 (JINR-D—13-88-938, pp. 311-312) Measurer of target 
dose at accelerators. Georgiev, G.; Spirov, |.; Dimitrov, L. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1988. (in Russian). 
(CONF-8809525-—: 13. international symposium on nuclear elec- 
tronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

It is necessary to measure current and total value of electricity 
passing through the target during target irradiation at accelerators. 
Current corresponds to dose rate while amount of electricity is tar- 
get integral radiation dose. Curent analog indication for easier 
setting of accelerator is provided in the device. It contains fre- 
quency/voltage converter made using single-unit vibrator and arrow 
device. Different time constants which determine device ranges are 
used as a switch. 


32190 (JINR-E-9-90-520) High-frequency heating of elec 
trons in ECR ion sources. Tsenov, S.|. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions. 1990. 8p. 
Order Number DE91645800. Source: OST!; NTIS (US Sales Only); 
INIS. 

The energy gain of an electron, passing a single resonance zone 
in ECR ion source has been calculated, using canonicai perturba- 
tion technique. The effect of sextupole magnetic field on plasma 
confinement has been studied. 5 refs. 


32191 (JINR-R-8-90-186) The force-cooled 2.5 kA current- 
leads for circulational superconducting magnets of the 
Nuclotron. Bartenev, V.D. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1990. 4p. (In Russian). Order Num- 
ber DE92601348. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to 10. Conference on cryogenic technique, 
Cryogenics-90, May 1990, (CS). 

The force-cooled 2.5 kA current-leads for circulational supercon- 
ducting magnets of the Nuclotron have been created and tested. 
The current carring element is copper tube with shields fixing at it, 
which has cooling surface ~0.4 m*. Specific heat influx at current 
2.5 kA is about 1 WxkA~'. The hydraulic resistance at the opti- 
mum gas-cooling flow rate is 10 kPa. The electrical strength of 
insulation is 2.5 kV. 1 ref.; 2 figs. 


32192 
the superconducting accelerator of relativistic muclei- 
nuciotron. Agapov, N.N.; Lipchenko, V.I.; Mazarskij, V.L.; 
Makarov, L.G.; Sukhanova, AK. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1990. 7p. (In Russian). Order 
Number DE91643289. Source: OSTI; NTIS (US Sales Only); INIS. 
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The system of cryogenic security of the Nuclotron (superconduct- 
ing accelerator of relativistic nuclei) is described. The system 
consists of three helium liquefiers KGU-16004/5. Refrigeration in 
each liquefier is performed by three preliminary cool-down turboex- 
panders and a vapour-liquid turboexpander. In this case the 
refrigeration of the KGU-1600/4.5 liquiefiers reaches 1700 W. The 
system of gas preparation is composed of driers operating at the 
surrounding temperature. Purification from the admixtures of oxy- 
gen, nitrogen, neon, hydrogen and other gases is carried out in 
low-temperature blocks built in the helium liquefiers KGU-1600/4.5. 
To store the helium, there are ten 20 m® receivers under a pres- 
sure of 3MPA. 5 refs.; 4 figs.; 1 tab. 


32193 (JINR-R-9-90-162) Measuring energy of high-current 
magnetized electron beam in linear induction accelerator. 
Arkhipov, O.V. (and others); Bobyleva, L.V.; Brudanin, V.B. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1990. 12p. (in Rus- 
sian). Order Number DE92601352. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results of energy spectra measurements of the accelerated 
in LIA section magnetized hallow electron beam with the help pf 
partial absorption method are given. The measurements were car- 
ried out in the energy range 0.5-1.5 MeV with the beam current up 
to 1.5 kA and pulse flat-top duration 60 ns with strobe width about 
20 ns. The description of the multifoil working in current regime 
detector and the procedure of the beam energy spectra reconstruc- 
tion is given. The processing of statistical information in regime 
online was carried out with help of personnel computer. The accu- 
racy of the beam energy measurements is equal to 10%. 15 refs.; 
8 figs.; 1 tab. 


32194 (JINR-R-9-90-176) Accelerating cavity resonator 
prototype of a superconducting sector deuteron cyclotron. 
Vasilenko, A.T.; Glazov, A.A.; Zaplatin, E.N.; Kochkin, V.A.; Li Gyn 
Chel; Novikov, A.V.; Saenko, V.A.; Sidorova, V.O. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1990. 9p. (In Russian). Order Number DE92601349. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A full-scale accelerating A-resonator prototype for 100 MeV 
superconducting sector deuteron cyclotron is described. 3D- 
electromagnetic field computation program FICOM was used to 
evaluate the resonance frequencies and RF voltage distribution 
along the accelerating gap. RF measurements confirmed the calcu- 
lations of the cavity frequency with the accuracy better than 5% 
and of the voltage - 10%. Common adjustment of the positions of 
the tuning trimmer and cavity short-curcuits permit the accelerating 
gap voltage distribution to be varied within 10%. 5 refs.; 12 figs. 


32195 (JINR-R-9-90-187) Calculation of ion optical system 
ot multicharged ion injector. Biri, Sh.; Bogomolov, S.L.; Koosh, 
|.; Shandor, A. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions. 1990. 14p. (in Russian). Order Number 
DE92601343. Source: OSTI; NTIS (US Sales Only); INIS. 

The computation of the ion optical system (1.0.S.) of injector 
based on the arc multiple charged ions source working in the mag- 
netic field has been carried out. For the extraction of ion beam on 
the axis of ion guide the compensation of deflecting action of mag- 
netic field by electric field (crossed E-vector and B-vector fields) is 
used. It is shown, that electric field with hyperbolic potential distri- 
bution provides the ion beam with minimal deflection from the axis 
of 1.0.S. The method of determination of optimal electric field pa- 
rameters has been proposed. The computerized simulation of ions 
trajectories in the |.0.S., constructed by the proposed method has 
been carried out. It is shown, that such |.0.S. provide extraction of 
ions on the axis of system in the needful band of AZ ratio (A - 
atomic mass, Z - ion charge) and magnetic field value. 14 refs.; 6 
figs. 


32196 (KEK-90-1, pp. 43-51) The TRIUMF KAON Factory 
accelerators. Craddock, M.K. (TRIUMF, Vancouver, BC 
(Canada)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1990. (CONF-8904412—: Workshop on intensity fron- 
tier physics, Tsukuba (Japan), 3-4 Apr 1989). In Proceedings of the 
workshop on intensity frontier physics. 203p. Order Number 
DE91767976. Source: OSTI; NTIS (US Sales Only); INIS. 





To accelerate a 100 yA proton beam from the TRIUMF H- cy- 
clotron to 30 GeV a five-ring accelerator complex is proposed. 
Each accelerator is followed by a storage ring for time-matching - 
the cw cyclotron by the Accumulator, the 3 GeV 50 Hz Booster by 
the Collector, and the 30 GeV 10 Hz Driver by the Extender - the 
latter providing the slow-extracted beam for coincidence experi- 
ments. Under the current $11 million pre-construction study 
prototypes are being built of various components of the Booster 
ring - a fast-cycling dipole magnet, a dual-frequency magnet power 
supply, ceramic beam pipes, rf cavities (both parallel and perpen- 
dicular bias versions) and an extraction kicker. In addition the 
lattice designs for all five rings and the shielding and remote han- 
dling requirements are being reviewed. These activities will allow 
construction to start in 1990. (author). 


32197 (KEK-90-1, pp. 64-67) KEK-PS beam channels at 
present and new experimental halls. Tanaka, K.H. (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. 
(CONF-8904412-—: Workshop on intensity frontier physics, Tsukuba 
(Japan), 3-4 Apr 1989). In Proceedings of the workshop on inten- 
sity frontier physics. 203p. Order Number DE91767976. Source: 
OST; NTIS (US Sales Only); INIS. 

Published in summary form only. KEK SYNCHROTRON/ 
secondary beams; BEAM EXTRACTION; KAONS; MAGNETIC 
SPECTROMETERS; PROTON BEAMS; TARGETS; BEAM OP- 
TICS; SUPERCONDUCTING MAGNETS 


32198 (KEK-90-1, pp. 52-63) Experimental facilities for 
KAON. Gill, D.R. (TRIUMF, Vancouver, BC (Canada)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. 
(CONF-8904412-: Workshop on intensity frontier physics, Tsukuba 
(Japan), 3-4 Apr 1989). In Proceedings of the workshop on inten- 
sity frontier physics. 203p. Order Number DE91767976. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report outlines major experimental facilities at the KAON 
Factory. For the purposes of the Project Definition Study (PDS), 
the facilities must be specified to sufficient accuracy so that a rea- 
sonable estimate of costs can be established. In addition, the 
impact of the production of these facilities on the Canadian indus- 
trial community needs to be evaluated. In order to achieve these 
goals a number of assumptions must be made regarding the types 
of facilities that will be required. The considerations to date of what 
the experimental facilities at KAON will look like have primarily 
concentrated on the secondary beams that will be produced using 
the full intensity (100 u-amps) 30 GeV/c unpolarized proton beam. 
Several schemes for extracting low energy beams from a produc- 
tion target that will allow for the extraction of several other beams 
form the same target. Any experimental layout that places several 
production targets in the same proton beam must attempt to opti- 
mize particle production versus the transmission of the primary 
beam through the upstream targets. It has been decided that a lay- 
out with the largest number of ideal channels and the greatest 
flexibility be adopted. (N.K.). 


32199 (KEK-90-1, pp. 148-158) From the KEK-PS to a 
KAON factory: A bridge to a new era of KAON Physics. Nakai, 
K. (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Sato, T. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1990. (CONF-8904412-: Workshop on 
intensity frontier physics, Tsukuba (Japan), 3-4 Apr 1989). In Pro- 
ceedings of the workshop on intensity frontier physics. 203p. Order 
Number DE91767976. Source: OSTI; NTIS (US Sales Only); INIS. 

The 12-GeV proton synchrotron at KEK (KEK-PS) was built in 
1976 as the first high-energy accelerator in Japan. Originally, the 
proposed energy of the synchrotron was 40 GeV, and when ap- 
proved, the energy was lowered due to budgetary limitation. This 
choice of energy has made it difficult to make significant contribu- 
tions to particle physics under the severe competition in 
high-energy physics. Nevertheless, high-energy physicists made all 
efforts to develop Japanese high-energy physics with the KEK-PS 
until the e*-e- collider TRISTAN became available. Since 1985, 
the KEK-PS program has been switched toward 'KAON (Kaons, 
Antiprotons, Other hadrons and Neutrinos) physics’ including nu- 
clear physics experiments such as hypernuclear physics and pion 
physics. The prospect of the KEK-PS in near future is seen in the 
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Japanese Hadron Project. which covers the upgrading of the PS 
beam with use of a 1-GeV proton LINAC as injector, and the con- 
struction of a new experimental area. Although, this improvement 
has only made it possible to reach the present AGS beam intensi- 
ties, a number of efforts are being made in the beam-line and 
spectrometer designs to make efficient use of the beam. The con- 
struction of a new counter hall and large acceptance spectrometers 
has already been started. (N.K.). 


32200 (KEK-90-2, pp. 76-90) RF power sources for JLC. 
Mizuno, H. (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. workshop on 
Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 1989). In 
Proceedings of the first workshop on Japan Linear Collider (JLC). 
306p. Order Number DE91767933. Source: OSTI; NTIS (US Sales 
Only); INIS. 

RF power sources are a key problem to be solved for the next 
generation linear colliders. The candidates are mainly divided into 
two categories. One includes conventional power sources such as 
klystron, crossed field amplifier, gyrocon, and lasertron while the 
second approach is the two beam scheme, such as super conduct- 
ing RF of CLIC project in CERN, and induction linacs at LBL, LLNL 
and in KEK. For the JLC (Japan Linear Collider) project, the ele- 
mentary design work must be completed in 1993, and this time 
limit leads to the conclusion that the effort to develop RF power 
sources must be concentrated on conventional power sources. The 
first part of this program has already been carried out. The first test 
diode tube, named XB-50D, was fabricated in May 1989 and 
pulsed test operation has been performed up to the cathode volt- 
age of 450 kV. The report describes maior results of the XB-50D 
diode test, focusing on its aging history, the cathode voltage and 
the beam current. The design of a 30 MW kiystron, XB-50K, was 
implemented in 1989. For the design of the main linacs, at least 
100 MW RFF power with a pulse duration of 400 nsec is of absolute 
necessity. With such 100 MW klystrons, a RF pulse compression 
scheme will be essentially necessary for constructing RF power 
sources for the JLC X-band linacs. (N.K.). 


32201 (KEK-90-2, pp. 45-48) Short comments on positron 
source. Sumiyoshi (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Takayuki. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 
Oct 1989). In Proceedings of the first workshop on Japan Linear 
Collider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Tools of simulation studies for a positron source to estimate a 
yield of positrons have been developed. Preliminary results of yield 
estimation of positrons were presented. (author). 


32202 (KEK-90-2, pp. 49-53) Electron source of JLC. Yosh- 
ioka, M. (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Akemoto, M.; Akiyama, H. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 
Oct 1989). In Proceedings of the first workshop on Japan Linear 
Collider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. ELECTRON SOURCES/ 
photocathodes; COLLIDING BEAMS/electron sources; PHOTO- 
CATHODES; ELECTRON GUNS; LINEAR ACCELERATORS; 
BEAM EMITTANCE; BEAM BUNCHING; THERMIONIC EMIS- 
SION; LASERS; POLARIZED BEAMS 


32203 (KEK-—90-2, pp. 110-120) Active alignment system 
for JLC. Ishihara, N. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521—: 1. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 
1989). In Proceedings of the first workshop on Japan Linear Col- 
lider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

To realize beam collisions at JLC, accelerator elements in the fi- 
nal focus region should be aligned in the order of 10 nm at least, 
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against noise vibrations caused by ground motions and other vibra- 
tion sources. Actively controlled methods seem to be essential to 
align the elements. New trials for the active alignment are men- 
tioned here, including a test facility constructed at KEK. (author). 


32204 (KEK-90-2, pp. 121-130) JLC control system. 
Urakawa, Junji (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. workshop on 
Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 1989). In 
Proceedings of the first workshop on Japan Linear Collider (JLC). 
306p. Order Number DE91767933. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In order to design the control system for JLC, it is necessary to 
discuss the control system of the Accelerator Test Facility (ATF). 
The ATF contro! system must serve as a prototype for JLC. More- 
over, the system must be prepared and some software tested 
before many devices are installed, and it should be possible to test 
devices under computer control as they are installed. It can be ap- 
preciated that early construction of the contro! system is necessary. 
In this paper we present the status of the control system of the 
0.3GeV S-band linac, the specification and design of the timing 
system of ATF, the design of the computer control system for ATF 
and some comments for the JLC control system. (author). 


32205 (KFTI-88-71) Determination of pressure change in 
residual gases during irradiation of metal target by microsec- 
ond relativistic electron beam. Grishin, S.F. (and others); Zajtsev, 
A.V.; Ponomarev, A.G. AN Ukrainskoj SSR, Kharkov (Ukrainian 
SSR). Fiziko-Tekhnicheskij Inst. 1988. 12p. (In Russian). Order 
Number DE91645853. Source: OSTI; NTIS (US Sales Only); INIS. 

Composition of residual gases and its change after irradiation of 
Cu- and Ti-targets by relativistic electron beam with 1 kY/cm* en- 
ergy density were determined in vacuum chamber of electron 
accelerator. Several times increase of hydrocarbon and hydrogen 
content was revealed. 


32206 (LA-UR-91-2538) The Los Alamos photoinjector- 
driven free-electron laser. O’Shea, P.G. Los Alamos National 
Lab., NM (United States). [1991]. 7p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9107115-40: Society of Photo-Optical In- 
strumentation Engineers (SPIE) meeting, San Diego, CA (United 
States), 21-26 Jul 1991). Order Number DE91017824. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Los Alamos free-electron laser (FEL) facility has been modi- 
fied by the replacement of the thermionic electron gun and 
bunchers with a 1300 MHz RF photoinjector. Two more accelerator 
tanks have been added to increase the beam energy to 40 MeV. 
Preliminary studies at 15 MeV have demonstrated excellent beam 
quality with a normalized emittance of 40  mm-mrad. The beam 
quality is now sufficient to allow harmonic lasing in the visible. We 
have recently begun lasing at a wavelength near 3 um. 10 refs., 3 
figs., 4 tabs. 


32207 (LA-UR-91-2740) The Los Alamos high-brightness 
photoinjector. O’Shea, P.G. Los Alamos National Lab., NM 
(United States). [1991]. 12p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9106260—2: Symposium on high brightness beams for ad- 
vanced accelerator applications, College Park, MD (United States), 
6-7 Jun 1991). Order Number DE91018041. Source: OSTI; NTIS; 
GPO Dep. 

For a number of years Los Alamos National Laboratory has been 
developing photocathode RF guns for high-brightness electron 
beam applications such as free-electron lasers (FELs). Previously 
thermionic high-voltage guns have been the source of choice for 
the electron accelerators used to drive FELs. The performance of 
such FELs is severely limited by the emittance growth produced by 
the subharmonic bunching process and also by the low peak cur- 
rent of the source. In a photoinjector, a laser driven photocathode 
is placed directly in a high-gradient RF accelerating cavity. A pho- 
tocathode allows unsurpassed control over the current, and the 
spatial and temporal profile of the beam. In addition the “electrode- 
less emission” avoids many of the difficulties associated with 
multi-electrode guns, i.e. the electrons are accelerated very rapidly 
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to relativistic energies, and there are no electrodes to distort the 
accelerating fields. For the past two years we have been integrat- 
ing a photocathode into our existing FEL facility by replacing our 
thermionic gun and subharmonic bunchers with a high-gradient 1.3 
GHz photoinjector. The photoinjector, which is approximately 0.6 m 
in length, produces 6 MeV, 300 A, 15 ps linac, and accelerated to 
a final energy of 40 MeV. We have recently begun lasing at wave- 
lengths near 3 um. 16 refs., 2 figs., 5 tabs. 


32208 (LA-UR-91-2754) Simulation of APLE photoinjector. 
Takeda, Harunori; McVey, B.D. Los Alamos National Lab., NM 
(United States). [1991]. 19p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9108118-2: 13. international free-electron laser (FEL) con- 
ference, Santa Fe, NM (United States), 25-30 Aug 1991). Order 
Number DE91018048. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This paper presents the PARMELA simulations of the photoinjec- 
tor for the Average Power Laser Equipment. We modified the 
PARMELA code to include the misalignment of magnetic field coils. 
The effects on beam emittance from the combination of the 
misaligned coil and correction REC magnets are studied. The nor- 
malized four times rms emittance is calculated as 807 mm-mr at 
the end of photoinjector with the correction magnets. 


32209 (LBL-30058) Induction accelerator test module for 
HIF. Faltens, A. Lawrence Berkeley Lab., CA (United States). Apr 
1991. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO03-76SF00098. (HIFAN-—484;CONF-910505-392: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (United 
States), 6-9 May 1991). Order Number DE91016986. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An induction linac test module suitable for investigating the drive 
requirements and the longitudinal coupling impedance of a high- 
power ion induction linac has been constructed by the Heavy lon 
Fusion (HIF) group at LBL. The induction linac heavy ion driver for 
inertial confinement fusion (ICF) as presently envisioned uses mul- 
tiple parallel beams which are transported in separate focusing 
channels but accelerated together in the induction modules. The 
resulting induction modules consequently have large beam 
apertures-1-2 meters in diameter- and correspondingly large out- 
side diameters. The module geometry is related to a low-frequency 
“gap capacity” and high-frequency structural resonances, which are 
affected by the magnetic core loading and the module pulser 
impedance. A description of the test module and preliminary results 
are presented. 3 figs. 


32210 (SAND-90-3139C) Long pulse electron beams. 
Smith, J.R. (Titan Technologies, Albuquerque, NM (United States). 
Spectron Div.); Shokair, |.R.; Struve, K.W. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 3p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910505-405: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (United States), 6-9 May 
1991). Order Number DE91018357. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Pulsed power accelerators used for intense relativistic electron 
beam applications have generally had pulse lengths of 10-100 ns. 
There are research areas where a pulse length of several 100’s of 
nanoseconds is required or might be advantages (e.g. long dis- 
tance propagation, microwave generation, free electron lasers). In 
the last 4 years several long pulse accelerators have come on line. 
in this report the emphasis is on measurement of the parameters 
of a long- pulse beam. The Troll accelerator produces the beam, 
and a conditioning cell is used to adjust beam parameters. This 
system has typically been operated with the following output pa- 
rameters: 2.5 MV, 1-2 kA, 0.5—1 us. 7 refs., 5 figs., 1 tab. 


32211 (SAND-91-1521C) Single event upset imaging with a 
nuclear microprobe. Doyle, B.L.; Horn, K.M.; Walsh, D.S.; Sex- 
ton, F.W. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-910715-3: 10. 





international conference on ion beam analysis, Eindhoven (Nether- 
lands), 1-5 Jul 1991). Order Number DE91017319. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An entirely new ion beam analysis technique is described: Sin- 
gle Event Upset (SEU)-Imaging. SEU-imaging utilizes the scanning 
of a micro-focused MeV ion beam across an integrated circuit. This 
beam generates both electrons and logic state changes which are 
monitored by a computer. The data is collected in a way that per- 
mits the generation of visual images which depict both the physical 
appearance of the scanned region (through the ion-induced elec- 
tron signals) and the areas of the IC which are susceptible to upset 
(through detection of chip malfunctions). Comparison of these 
images with the chip design facilitates matching the individual tran- 
sistor components with the upset-sensitive region. While our initial 
results with 1 um resolution ion beams have demonstrated the via- 
bility of this new technique in directly identifying the sources of 
upset in micron-scale integrated circuits, the trend toward submi- 
cron feature size will necessitate higher resolution microprobes and 
improved appearance-imaging systems in future applications of this 
new techniques. 11 refs., 7 figs. 


32212 (SLAC-PUB-5572) Kicker thyratron experience from 
SLC. Donaldson, A.R. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Cassel, R.L.; Mattison, T.S.; Reginato, 
L.L. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). May 1991. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00515. (CONF-910505— 
389: 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC), San Francisco, CA (United 
States), 6-9 May 1991). Order Number DE91017126. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SLAC Linear Collider has five fast kickers for the damping 
ring injectors, extractors, and the electron extractor for the positron 
target that use multi-gap Deuterium-filled thyratrons. The thyratrons 
operate with 30 to 70 kV anode voltages and 1 to 5 kA currents, to 
deliver pulses to kicker magnets with ~ 30 ns rise times, up to = 
150 ns pulse widths, at 120 Hz. Operating and lifetime experience 
with several types of thyratrons and support electronics are dis- 
cussed. Floating driver and power supply electronics were replaced 
by a ferrite choke isolator to allow grounding of the cathode 
support electronics with a commensurate increase in operating reli- 
ability. The construction of a 100 ns Blumlein enabled detailed 
measurements of the switching times for all SLC thyratrons under 
similar conditions. In the final focus area, the kickers dump the 
SLC beams after the e* e- collisions. These thyratrons function 
with 15 kV anode voltages and up to 2 kA currents to produce 1/2 
sine pulses with = 300 ns rise times, ~ 550 ns FWHM, at 120 Hz. 
Operating experience with these thyratrons will also be presented. 
7 refs., 1 fig., 3 tabs. 


32213 (SLAC-PUB-5617) Alignment of the SLC Final Focus 
system using beam orbits. Chao, Y.; LeDiberder, F.; Burchat, P.; 
Kozanecki, W.; Toge, N. Stanford Linear Accelerator Center, Menio 
Park, CA (United States). Aug 1991. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00515. 
(CONF-910505-391: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 69 May 1991). Order Number 
DE91017129. Source: OSTI; NTIS; INIS; GPO Dep. 

Beam based alignment is being routinely applied in the SLC Fi- 
nal Focus and has proved to be a very useful tool for determining 
the quality of the zeroth order orbit as defined by various beam line 
elements. Given the stringent requirement on the beam quality at 
the interaction point, a well aligned beam line is essential in that it 
minimizes the confusion which woul) otherwise arise in the higher 
order optics, the demand called on the correctors which also serve 
as optical knobs, and the problem associated with the background 
radiation. In the SLC final focus we have been relying on an inter- 
play between the field survey and the orbit analysis to achieve this 
purpose. Mechanical alignment generally provides coordinate infor- 
mation of various beam line elements and offset values inferred 
from these data and the model of the beam line. Beam based 
alignment is done mainly by recording the beam orbit under con- 
trolled experiment where optical elements or orbit conditions are 
varied. Due to the complexity of the beamline layout and special 
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power supply configuration in the SLC Final Focus, the latter 
method is useful only when coupled with off-line analysis which 
disentangles the data taken at each measurement. !n this report 
we describe the techniques used and the underlying principle, the 
procedure as applied in the Final Focus, the outcome of this exer- 
cise and some problems encountered. 6 figs. 


32214 (SLAC-TN-91-10) Automatic network analyzer pro- 
cedures for 5045 klystron cavities. Judkins, J.G. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Jul 1991. 7p. 
Sponsored by USDOE; Washington, DC (United States). DOE 
Contract ACO3-76SF00515. Order Number DE91018015. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Note describes the results of using Automatic Network Ana- 
lyzers in measuring SLAC 5045 klystron cavities. Two different 
analyzers were compared; the HP8753 and HP8510. Both analyz- 
ers have frequency synthesizer accuracy and stability to perform 
the measurement without the need for a frequency counter. The 
klystron has six cavities which can be put into three categories; 
input, gain and output. The input and output cavities require an ex- 
ternal Q measurement (Qe) to determine coupling (8) and center 
frequency (f.). The gain cavities require a resonant frequency mea- 
surement only. 


32215 (SSCL-399-Rev.1) Coil shapes towards pure multi- 
poles in circular regions (A numerical approach). Thiagarajan, 
V. Superconducting Super Collider Lab., Dallas, TX (United 
States). Apr 1991. 40p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE91017239. Source: OSTI; NTIS; INIS; GPO Dep. 

Coil shapes to produce pure multipole fields in circular regions 
have been studied and numerically evaluated. Coil shapes have 
been assumed as functions of unknown coefficients (and pre- 
scribed constraining parameters) and cosine functions. The 
coefficients have been numerically determined to produce the re- 
quired multipole, simultaneously reducing the other multipoles to 
zero, or to negligible values. 3 refs., 6 figs. 


32216 (UCRL-JC—105554) Precision voltage regulation on 
the 5 kHz, 3.125 MW ETA-ll pulsed power system. Watson, J.A.; 
Payne, A.N.; Sampayan, S.E.; Ollis, C.W. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1991. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910640-42: 8. IEEE pulsed power conference, 
San Diego, CA (United States), 17-19 Jun 1991). Order Number 
DE91017658. Source: OSTI; NTIS; GPO Dep. 

Each of four pulsed power units (PPUs) for the Experimental 
Test Accelerator 2 (ETA-2) at Lawrence Livermore National Labora- 
tory delivers a 25kV, 20kA, 4uS pulse at a 5kHz repetition rate into 
a magnetic pulse compression modulator (MAG-1D). In our present 
configuration, we are capable of producing a 50 pulse burst using 
a 1000uF capacitor bank. In this configuration, the input voltage to 
the PPU droops 22% during the burst. Accelerator operating re- 
quirements, however, dictate +0.1% regulation of the PPU output 
voltage during the burst. We are employing a de-Qing network to 
achieve this regulation goal. In this paper, we describe an output 
voltage predict-ahead scheme that we are using to generate de-Q 
trigger pulses at the proper time to insure accurate regulations. 8 
refs., 5 figs. 
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Refer also to citation(s) 31346, 32121, 32122, 32123, 32125, 
32196, 32329 


32217 (ANL/CP-73746) Counting statistics and loss 
corrections for the APS. Lee, Wah Keat; Mills, D.M. Argonne Na- 
tional Lab., IL (United States). Jul 1991. 13p. Sponsored by 
USDOE, Washington, DC (United States). DUE Contract W-31109- 
ENG-38. (CONF-910730-12: 4. international conference on 
synchrotron radiation instrumentation, Manchester (United King- 
dom), 15-19 Jul 1991). Order Number DE91017992. Source: 
OSTI; NTIS; GPO Dep. 

It has been suggested that for timing experiments, it might be 
advantageous to arrange the bunches in the storage ring in an 
asymmetrical mode. In this paper, we determine the counting 
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losses from pulsed x-ray sources from basic probabilistic argu- 
ments and from Poisson statistics. In particular the impact on 
single photon counting losses of a variety of possible filling modes 
for the Advanced Photon Source (APS) is examined. For bunches 
of equal current, a loss of 10% occurs whenever the the count rate 
exceeds 21% of the bunch repetition rate. This changes slightly 
when bunches containing unequal numbers of particles are consid- 
ered. The results are applied to several common detector/ 
electronics systems. 3 refs., 5 figs., 1 tab. 


32218 (CERN-91-02) Report of the Working Group on High 
Luminosities at LEP. Blucher, E.; Jowett, J.; Merritt, F.; Miken- 
berg, G.; Panman, J.; Renard, F.M.; Treille, D. (eds.). European 
Organization for Nuclear Research, Geneva (Switzerland). 11 Mar 
1991. 319p. Order Number DE92601367. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The availability of an order-of-magnitude increase in the luminos- 
ity of LEP (CERN’s Large Electron-Positron Collider) can 
dramatically increase its physics output. With the help of a pretzel 
scheme, it should be possible to increase the peak luminosity be- 
yond 109° cm-* s—' at the Z energy and to significantly increase 
the luminosity around the W-pari threshold. This report spells out 
the physics possibilities opened up by the availability of several 
10’Z events. The three domains of physics that benefit mostly from 
this abundance are very accurate measurements of Standard 
Model parameters, rare decays of the Z, and the physics of 
fermion-antifermion states such as B physics. The possibilities and 
implications for the machine and the experiments are presented. 
The physics possibilities are explored and compared with those at 
other accelerators. (orig.). 


32219 (DESY-HERA-90-13) Connection between ground 
motions and beam fluctuations in storage rings at the example 
HERA. Decking, W. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany); Hamburg Univ. (Germany). 2. Inst. fuer Ex- 
perimentalphysik. Aug 1990. 70p. (in German). Order Number 
DE92704841. Source: OSTI; NTIS (US Sales Only); INIS. 

The decrease of the luminosity because of beam fluctuations is 
calculated by means of the obtained data. Finally a simple correc- 
tion system is presented. (orig.). 


32220 (IFVE-OUNK-90-158) Developments and study of 
the UNK superconducting magnets. Ageev, A.|. (and others); 
Andreev, N.|.; Balbekov, V.Il. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 20p. (in Russian). Order Number 
DE91645860. Source: OSTI; NTIS (US Sales Only); INIS. 

The description is given of the design and the results on the 
studying of training, mechanical stability, AC losses and ramp rate 
dependences for the SC dipoles and SC quadrupoles for the UNK. 
The results on magnetic measurements are presented. 6 refs.; 13 
figs.; 2 tabs. 


32221 (KEK-90-2, pp. 33-44) 1.54GeV damping ring design 
for linear collider. Urakawa, Junji (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 
Oct 1989). In Proceedings of the first workshop on Japan Linear 
Collider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We present a 1.54GeV damping ring design for the Japan Linear 
Collider. It has normalized emittance of yex < 3.0uradm and yey < 
30nradm. The damping time is tau < 4.8msec. The ring contains 
the damping wigglers which satisfy the conditions of the effective 
field 2.0T, the wiggler period Ay = 40.0cm and the length 70m with 
packing factor 0.5. (author). 


32222 (KFTI-88-47) Compensation of oscillation coupling 
induced by solenoids. Zelinskij, A.Yu.; Karnaukhov, 1|.M.; 
Shcherbakov, A.A. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst. 1988. 13p. (In Russian). Order Number 
DE91645861. Source: OSTI; NTIS (US Sales Only); INIS. 
Methods for construction of various schemes of oscillation cou- 
pling compensation, induced by solenoids in charged particle 
storage rings, are described. Peculiarities of magnetic structure, 
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enabling to localize oscillation coupling in wide energy range are 
discussed. Results of calculation of compensation schemes for de- 
sign of NR-2000 storage ring spin rotation are presented. 


32223 (KFTI-88-49) Using of the NR-2000 storage ring in- 
ternal beam in nuclear experiment. Grigor’ev, Yu.N. (and others); 
Zvonareva, O.D.; Karkaukhov, |.M. AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1988. 11p. (In Russian). 
Order Number DE91645862. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Technique and equipment for production of beams of 
bremsstrahlung and compton photons on internal electron beam of 
NR-2000 storage ring are described. Conditions of experiment per- 
formance with superfine internal targets are discussed. 


32224 (OUP-91-12) Effects of changing the sampling 
steps inside an electromagnetic calorimeter. Prabhaharan, A.; 
Bugge, L. Oslo Univ. (Norway). Fysisk Inst. Apr 1991. 8p. Order 
Number DE92601368. Source: OSTI; NTIS (US Sales Only); INIS. 

Allowing variable sampling steps, it is shown that an electromag- 
netic calorimeter can be optimized to give small overall energy 
fluctuations from sampling and leakage. Compared to the case of 
constant sampling frequency the benefits are: significantly better 
energy resolution for a given number of samplers, a significant 
reduction of the number of samplers needed to obtain a given en- 
ergy resolution, and a_ significant compactification of the 
calorimeter. 2 refs., 3 figs. 


32225 (OUP-91-18) Quantum effects in accelerator 
physics. Leinaas, J.M. Oslo Univ. (Norway). Fysisk Inst. Aug 
1991. 25p. Order Number DE92601369. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Quantum effects for electrons in a storage ring are discussed, in 
particular the polarization effect due to spin flip synchrotron radia- 
tion. The electrons are treated as a simple quantum mechnical 
two-level system coupled to the orbital motion and the radiation 
field. The excitations of the spin system are then related to the Un- 
ruh effect, i.e. the effect that an accelerated radiation detector is 
thermally excited by vacuum fluctuations. 24 refs., 2 figs. 
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Refer also to citation(s) 29886, 30749, 31517, 31518, 32000, 
32005, 32381, 32461, 32603, 32781, 32856, 32889, 32896, 32902, 
32905, 32909, 32913, 32926, 32931, 32936, 33057, 33058, 33059, 
33071, 33073, 33075, 33102, 33185, 33187, 33203, 33217, 33340, 
33378 


32226 (ANL/CP-—71984) Calorimetry measurements in less 
than 20 minutes. Perry, R.B. (Argonne National Lab., IL (United 
States)); Cremers, T. Argonne National Lab., IL (United States); 
Los Alamos National Lab., NM (United States). [1991]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38 ;W-7405-ENG-36. (CONF-910774—76: 32. insti- 
tute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE91017318. Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory has developed a new series of 10 
watt Bulk Plutonium Assay Calorimeters (BPAC10). The calorime- 
ter measures bulk samples of plutonium bearing material in 
containers up to Sin. in diameter and 7in. high. The average mea- 
surement time is 19.7 minutes compared to 2-9 hours for the 
same sample measured in a water bath calorimeter. Measurement 
precision in the range of 1-10 watts is 1% to 0.1% and it is 0.010 
watt for sample power less than 1 watt. BPAC10 series calorime- 
ters are in use in two plutonium facilities at the EG&G Rocky Flats 
Plant and at the Los Alamos National Laboratory TA55 Plutonium 
Facility. The paper presents a description of the calorimeter, dis- 
cusses operating experience at Los Alamos, and presents a 
comparison of data on typical samples measured with both types 
of calorimeters. 5 refs., 5 figs., 1 tab. 





32227 (ANL/CP-—73528) Programmable CCD imaging sys- 
tem for synchrotron radiation studies. Rodricks, B.; Brizard. C. 
Argonne National Lab., IL (United States). Jul 1991. 18p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-910730-8: 4. international conference 
on synchrotron radiation instrumentation, Manchester (United King- 
dom), 15-19 Jul 1991). Order Number DE91017303. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A real-time imaging system for x-ray detection has been devel- 
oped. The CAMAC-based system has a Charge Coupled Device 
(CCD) as its active detection element. The electronics consists of a 
CAMAC-crate-based dedicated microprocessor coupled to arbitrary 
waveform generators, programmable timing, and ADC modules. 
The hardware flexibility achievable through this system enables 
one to use virtually any commercially available CCD. A dedicated 
CAMAC-based display driver allows for real-time imaging on a 
high-resolution color monitor. An optional front end consisting of a 
fiber-optic taper and a focusing optical lens system coupled to a 
phosphor screen allows for large area imaging. Further, program- 
ming flexibility, in which the detector can be used in different 
read-out modes, enables it to be exploited for time-resolved experi- 
ments. In one mode, sections of the CCD can be read-out with 
millisecond time-resolution and, in another, the use of the CCD as 
a storage device is exploited resulting microsecond time-resolution. 
Three different CCDs with radically different read-out timings and 
waveforms have been tested. 11 refs., 5 figs., 1 tab. 


32228 (ANL/CP-73897) XUV polarimeter for undulator radi- 
ation measurements. Gluskin, E. (Argonne National Lab., IL 
(United States)); Mattson, J.E.; Bader, S.D.; Viccaro, P.J.; Barbee, 
T.W. Jr.; Brookes, N.; Pitas, A.; Watts, R. Argonne National Lab., IL 
(United States). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
910730-13: 4. international conference on synchrotron radiation 
instrumentation, Manchester (United Kingdom), 15-19 Jul 1991). 
Order Number DE91017971. Source: OSTI; NTIS; INIS; GPO Dep. 

A polarimeter for x-ray and vacuum ultraviolet (XUV) radiation 
was built to measure the spatial spectral dependence of the polar- 
ization of the light produced by the new undulator at the U5 
beamline at NSLS. The fourth-harmonic radiation was measured, 
and it does not agree with predictions based on ideal simulation 
codes in the far-fiekd approximation. 13 ref., 7 figs. 


32229 (ANL-HEP-CP-91-65) Detector simulation for the 
SSC. Price, L.E. Argonne National Lab., IL (United States). [1991]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9104249-3: Workshop on de- 
tector and event simulation in high energy physics, Amsterdam 
(Netherlands), 8-12 Apr 1991). Order Number DE91017965. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Detector simulation activities for SSC detector designs are de- 
scribed. Topics include the extensive work to date using existing 
programs. In addition, the several efforts to extend the capabilities 
of today’s programs are described, as the practical and experimen- 
tal use of new computing platforms for simulation. Finally, progress 
in the field is compared with the recommendations of the first work- 
shop in this series in 1987. 


32230 (ANL-HEP-TR-90-77) A first simulation study of the 
barrel-endcap transition region in a calorimeter of the scintille- 
tor tile design. Proudfoot, J.; Trost, H.J. Argonne National Lab., IL 
(United States). High Energy Physics Div. 24 Aug 1990. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91017972. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have made a first study of the calorimetric response to 10 
GeV/c charged pions in the transition region between barrel and 
endcap for the scintillator-tile design pursued at Argonne National 
Laboratory using the simulation program ANLSIM. For (very nearly) 
projective tower orientations in the barrel, the crack appears deep 
within a narrow angular range, causing a loss of the response in 
that region up to 40%. Pointing the towers onto the beam axis 35 
cm or more away from the nominal-interaction point leads to a 
shortened depth of the barrel-endcap crack as seen by particles in- 
cident from the interaction region, cutting the maximum loss down 
by almost one half. The worsening of the resolution follows the 
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same trend. Introduction of a solenoidal coil in front of the 
calorimeter causes an overall degradation of the response by an 
amount nearly comparable to the effect of the crack. Electrons of 
the same incident momentum are more strongly affected by the 
coil than pions but see only a much narrower region of degradation 
by the crack. 15 refs.. 6 figs., 2 tabs. 


32231 (ANL-HEP-TR-91-62) The effect of passive material 
on the detection of hadrons in calorimeter configurations for 
the SDC detector. Kirk, T.B.W.; Trost, H.J. Argonne National Lab.., 
IL (United States). High Energy Physics Div. 14 Aug 1991. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91018892. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have used a flexible geometry model of a calorimeter design 
for SDC to study the effect of passive material in front of the 
calorimeter and between the barrel and endcap modules on the 
apparent response to hadrons. The thicknesses of the passive 
materials have been chosen to closely resemble the currently pro- 
jected wall thicknesses of the scintillating tile-fiber and liquid-argon 
calorimeter designs. The liquid-argon model! contains about three 
times the amount of material in its shells compared to the tile-fiber 
model. The solenoid coil reduces the relative difference somewhat 
in the barrel region but constitutes only a minor correction in the 
transition region from barrel to endcap. Correspondingly, we find a 
significantly worse response for the liquid-argon case which we 
demonstrate using beams of single 7™"® particles of 10 GeV/c 
momentum. 13 refs., 6 figs. 


32232 (ANL-HEP-TR-91-68) Design considerations tor a 
scintillating plate calorimeter for SDC. Handler, T. (Tennessee 
Univ., Knoxville, TN (United States). Dept. of Physics); Job, P.K.; 
Gabriel, T.A. Argonne National Lab., IL (United States). High En- 
ergy Physics Div. 26 Jul 1991. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE91018893. Source: OSTI; NTIS; INIS; GPO Dep. 

As scintillating plate calorimetry is a viable option for the SDC 
detector, it is imperative that the phase space of passive and ac- 
tive materials be explored in a systematic fashion. To this end, we 
have examined several different configurations of passive and ac- 
tive materials as a function of incident energy, to see what the 
resolution and e/h characteristics are of each of these configura- 
tions. These studies have been carried out using the CALOR89 
Monte Carlo simulation package. 3 figs., 5 tabs. 


32233 (ANL-HEP-TR-91-69) Fiber-tile optical studies at Ar- 
gonne. Underwood, D.G.; Morgan, D.J.; Proudfoot, J. Argonne 
National Lab., IL (United States). 23 Jul 1991. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (SDC—91-00052). Order Number DE91018591. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In support of a fiber-tile calorimeter for SDC, we have done stud- 
ies on a number of topics. The most basic problems were light 
output and uniformity of response. Using a small electron beam, 
we have studied fiber placement, tile preparation, wrapping and 
masking, fiber splicing, fiber routing, phototube response, and 
some degradation factors. We found two configurations which pro- 
duced more light output than the others and reasonably uniform 
response. We have chosen one of these to go into production for 
the EM test module on the basis of fiber routing for ease of assem- 
bly of the calorimeter. We have also applied some of the tools we 
developed to CDF end plug tile uniformity, shower max testing and 
development for a couple of detectors, and development of better 
techniques for radiation damage studies. 18 figs. 


32234 (ANL-HEP-TR-91-71) Conversion electrons in the 
SDC. Wicklund, A.B. Argonne National Lab., IL (United States). 23 
Aug 1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (SDC—91-00059). Order 
Number DE91018590. Source: OSTI; NTIS; INIS; GPO Dep. 

We summarize a preliminary analysis of the rates for conversion 
electrons in the SDC detector, relative to other interesting sources 
of prompt electrons. We have used Papageno V3.30, and other 
available NLO calculations to estimate inclusive rates in the central 
region (7 less than 2.0), and we have cross checked these using 
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CDF data at 1.8 TeV. We have considered three sources of “iso- 
lated” electrons. namely inclusive W/Z production: top quark 
(Mt=140): and QCD prompt photon production. followed by conver- 
sion in 10% XO. This value approximates the inner silicon detector 
at SDC. Additional conversions will occur in the outer tracking 
chamber. but the trigger and track reconstruction efficiency will be 
lower. We have also considered “nonisolated” leptons coming from 
inclusive bottom production, photon conversions resulting from 
7° 7 production in jets, and high pt hadrons faking electrons 


32235 (CNIC—00291) The development of a JCH-3a intelli- 
gent precision thickness meter. He Fengqi (Southwest Inst. of 
Nuclear Reactor Engineering. Sichuan, SC (China)): Chen Lin. 
China Nuclear Information Centre, Beijing, BJ (China). Dec 1988 
Qp. (In Chinese). (SINRE-0019.). Order Number DE91646118. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Plating and coating technique are more widely used along with 
the development of the material science and industry. A precision, 
real-time and non-distructive testing method is established and a 
digitized and intelligent thickness meter JCH-3a is developed for 
measuring the layer thickness. The JCH-3a meter consists of a 
high accurate probe, very large scale integrated circuits and a 
built-in microcomputer. Its special features are: 1. digital display of 
the measured data; 2. preseting the limitation of warning values 
and automatic storing the measured data; 3. output of printing 
data; 4. broad measuring range: 5. small in size and light in 
weight. It can be also used in the thickness measuring of the reac- 
tor components. 


32236 (CNIC—00409) Study of detection efficiency of slow 
neutron proportional counter. Chen Changmao (Academia 


Sinica, Beijing, BU (China). Inst. of Atomic Energy); Tan Min; Wang 
Zheng. China Nuclear Information Centre, Beijing, BU (China). Jun 
1990. 10p. (in Chinese). (IAE-0078.). Order Number DE91645994. 
Source: OST!; NTIS (US Sales Only); INIS. 

The detection efficiencies of typical slow neutron proportional 
counters and the correction coefficients for Maxwell spectra are de- 
duced. For °He and BF; proportional counters, the measured 


detection efficiency of thermal neutron is consistent with the theo- 
retic value satisfactorily. In the energy range above 0.1 eV, the 
theoretic values deduced from 3He (n, p)T reaction are less than 
the Monte Carlo calculation ((n, n) reaction has been taken into ac- 
count) and the experimental values. However, the experimental 
values are better consistent with the Monte Carlo Calculation. 


32237 (CONF-900981-, pp. 297-304) Collaborative research 
on fluidization employing computer-aided particle tracking. 
Chen, M.M. (Univ. of Illinois, Urbana (USA)). USDOE Pittsburgh 
Energy Technology Center, PA (United States); USDOE Morgan- 
town Energy Technology Center, WV (United States). [1990]. DOE 
Contract FC21-88MC25048. From 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 

The objective of this work is to obtain unique, fundamental infor- 
mation on fluidization dynamics over a wide range of flow regimes 
using a Transportable Computer-Aided Particle Tracking Apparatus 
(TCAPTA). The contractor will design and fabricate a transportable 
version of the Computer-Aided Particle Tracking Facility (CAPTF) 
he has previously developed. The contractor will install and operate 
the (TCAPTA) at the METC fluidization research facilities. Quantita- 
tive data on particle motion will be obtained and reduced. The data 
will be used to provide needed information for modeling of bed dy- 
namics, and prediction of bed performance, including erosion. A 
radioactive tracer particle, identical in size shape and mass to the 
bed particles under study, is mixed in the bed. The radiation emit- 
ted by the tracer particle, monitored continuously by 16 scintillation 
detectors, allows its position to be determined as a function of 
time. Stochastic mixing processes intrinsic to fluidization further 
cause the particle to travel to all active regions of the bed, thus 
sampling the motion in these regions. After a long test run to 
insure that a_ sufficient sampling have been acquired, time- 
differentiation and other statistical processing will then yield the 
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mean velocity distribution, the fluctuating velocity distribution. many 
types of auto- and cross correlations, as well as mean fluxes, in- 
cluding the mean momentum fluxes due to random motion, which 
represent the kinetic contributions to the mean stress tensor. 


32238 (CONF-911032-2) Limitations of gaussian pertor- 
mance measures in very-low-background counting regimes. 
Bogard. J.S.: Downing, D.J.: Turner, J.E. Oak Ridge National Lab., 
TN (United States). [1991]. 11p. Sponsored by USDOE. Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
37. annual conference on bioassay analytical and environmental 
radiochemistry; Ottawa (Canada); 7-11 Oct 1991. Order Number 
DE91018226. Source: OSTI: NTIS; GPO Dep. 

The use of draft ANSI N13.30 formulas for determining the Deci- 
sion Level and Minimum Detectable Activity of radiochemical 
separations and radioactivity counting processes results in accep- 
tance of extreme Type-| error probabilities. Type-ll errors resulting 
from use of these formulas are very low compared to backgrounds 
typical of a-spectrometry. The results of this review and analysis 
suggest the following recommendations for radiobioassay laborato- 
ries using very-low-background techniques to measure Poisson 
processes: use empirically determined backgrounds for finding a 
net result and for estimating performance; use an a-pnori approach 
as described here to determine the true Decision Level, or if abso- 
lute results are required; perform statistical analyses using the 
basic unit of measure to avoid impossible performance claims. 3 
rets., 4 figs., 4 tabs. (MHB) 


32239 (DESY-91-027) influence of magnetic fields on the 
response of a uranium scintillator electromagnetic calorimeter. 
Mainusch, J. (Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Experi- 
mentalphysik); Levman, G.; Corriveau, F.; Klanner, R. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Apr 1991. 
15p. Order Number DE92704565. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The response of a uranium scintillator sampling calorimeter to in- 
cident electrons and to the uranium radioactivity was measured in 
transverse magnetic fields up to 1.4 Tesla. The signal from elec- 
trons rises by as much as 9% due to the expected increase in light 
output of plastic scintillators in magnetic fields. For fields below 0.3 
Tesla the response to the uranium radioactivity tracks the electron 
signal to within about 0.5%. At higher fields it drops sharply, reach- 
ing -1.5% at 1.4 Tesla. The consequences for the calibration of the 
ZEUS uranium scintillator calorimeter are discussed. We found no 
evidence for a change in the electromagnetic sampling fraction for 
fields below 0.3 Tesla. (orig.). 


32240 (DOE/ER/45429-1) Construction of a small-angle 
neutron spectrometer for investigation of microemulsions and 
micellar solution in bulk, in porous materials, and under 
shear. Chen, S.H. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Nuclear Engineering. May 1991. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER45429. Order Number DE91017958. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The construction of the SANS spectrometer is on schedule. We 
expect to test the spectrometer with a series of strongly scattering 
microemulsion systems this summer. The projected completion 
date of the spectrometer is summer 1992. This schedule for the 
completion date has been set by IPNS scientist, Dr. Kent Craw- 
ford. The MIT effort on the design and construction of the 
spectrometer is made through Dr. Kenneth Bradley, stationed at 
IPNS of Argonne National Laboratory under the direction of Profes- 
sor S.H. Chen. Our efforts in the spectrometer construction will be 
continuing without interruption in the coming year. During the past 
year we have initiated a number of scientific studies on micellar 
systems, microemulsions and Langmuir-Blodgett films, using neu- 
tron scattering and reflection techniques. Since we do not yet have 
the new spectrometer to perform the experiments, our experiment 
has been carried out through the regular proposal to IPNS. This 
has limited our access to the neutron spectrometer and on two oc- 
casions we had to go to Europe for SANS experiment. This line of 
research will be further expanded in the coming year. The detailed 
description of the progress on the SANS spectrometer and ab- 
Sstracts of our neutron scattering work are given. 





32241 (GANIL-P-90-22) The principle of the HBT effect and 
its applications in nuclear physics. Schutz, Y. Grand Accelera- 
teur National d’lons Lourds (GANIL), 14 - Caen (France). 1990. 
30p. (CONF-9009421—: Workshop on taps, Schiermonikoog 
(Netherlands), 10-14 Sep 1990). Order Number DE91527446. 
Source: OSTI; NTIS (US Sales Only). 

The principle of intensity interferometry. as it was first stated by 
Hanbury-Brown and Twiss, will be developed. The discussion will 
be illustrated by its application in astronomy. Strong emphasis will 
be put on the particularities of intensity interferences when com- 
pared to classical interferences. It will be shown how in nuclear 
Physics the effects observed in the correlation of identical particles 
can be interpreted in terms of intensity interferences. A broad re- 
view of the existing data is presented. 


32242 (HW-13459) Radiation intensities from an experi- 
mental hole in a Hantord pile: Final report on production test 
No. 105-170-P neutron flux measurement. Whipple, G.H. Jr. 
Hanford Works, Richland, WA (United States). 15 Jun 1949. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91016816. Source: 
OSTI; NT!IS (US Sales Only); GPO Dep. 

An attempt has been made to measure radiation intensities 
emerging from a small experimental hole in a Hanford pile with in- 
struments and methods of the type used for health physics survey. 
The following values resulted; Gamma: 10-20 r/hr; fast neutron: 
(0.5-5) x 10° n/sec/em?; slow neutron: (0.2-2) x 10’ nv. These 
are all considerably higher than those obtained in a previous mea- 
surement. The experiment showed that available health physics 
instruments and methods cannot be considered adequate for 
mixed radiation intensities of this order for mixed radiation intensi- 
ties of this order of magnitude. 9 refs., 16 figs., 9 tabs. 


32243 (HW-—66891) The Automatic Columbia River Monitor- 
ing Station. Mehas, T.C. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 6 Oct 1960. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017060. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A river monitoring facility has been designed and constructed 
which provides a continuous recording of surface dose rate ema- 
nating from the Columbia River. This serves as a determinant for 
external exposure rate to river inhabitants and further serves as a 
continuous and immediate indication of the relative concentration of 
isotopes in the water. A continuous measurement is made of the 
cumulative dose exposure encountered trom one period of obser- 
vation to the succeeding period of observation. This is further 
supplemented by an intermittent dose recording which allows the 
establishment of exposure dose encountered over any given incre- 
ment of time. The facility is unmarried and unattended, requiring 
only routine inspection of the equipment and collection of data and 
samples. Therefore, an alarm system has been incorporated to im- 
mediately signal the existence of a predetermined unusual activity 
condition in the water. The alarm distinctly signals any malfunction- 
ing of electronic equipment, thus assuring that the monitoring 
system is continuously in operation. 3 refs., 10 figs. 


32244 (IAE-2081/OPiDI//B) WYDA16 and ECFE11 codes 
tor radioactive concentration calculation of solutions mea- 
sured by the triple to double coincidence ratio (TDCR) 
method. Broda, R. Institute of Atomic Energy, Otwock-Swierk 
(Poland). 1989. 9p. Order Number DE91646094. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The WYDA16 and ECFE11 codes for radioactive concentration 
determination of 9H, Ni, '4*C and 55Fe solutions in a triple liquid 
scintillation detector by using the Triple to Double Coincidence Ra- 
tio (TDCR) method have been described. The codes are written in 
Fortran 77 for IBM-XT compatible microcomputer working on-line 
with a CAMAC counting system. The structure of the programs and 
its 11 subroutines have been showed as well as a printout of the 
results. 4 refs., 4 figs. (author). 


32245 


(IAEA-R-4306-F) Neutron dosimetry - Spectrometry 
with CR 39 polymer solid state nuclear track detector: Final 
report for the period 1 March 1989 - 28 February 1990. Spurny, 
F. International Atomic Energy Agency, Vienna (Austria). May 
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1991. 45p. Sponsored by Ceskoslovenska Akademie Ved, Prague 
(Czechoslovakia). Ustav Radiologicke Dozimetrie. Order Number 
DE91641387. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies were performed with two commercial CR39 etch track 
materials to enhance their application to neutron dosimetry and 
spectrometry. The work included: (1) Validation and optimization of 
the etching procedures used to process selected CR-39 plastic 
track etch detectors for measurement of fast neutrons; (2) Design 
of a multi-sample etch chamber capable of processing up to 100 
track detectors; (3) Verification of uniform bulk etching homogeneity 
for the selected materials studied; (4) Evaluation of two commercial 
image analysis systems for measurement of neutron induced etch 
track densities in plastic track detectors; (5) Confirmation of the 
dose equivalent response of selected CR-39 track detectors for 3 
benchmark neutron spectra (*°°Cf, 241AmBe, and 14 MeV): (6) 
Test and evaluation of a method for passive neutron spectrometry 
using a variety of etch track detectors with different energy re- 
sponses; (7) Determination of the dose equivalent response of 
selected CR-39 track detectors in two high energy accelerator 
fields. The conclusions drawn by the chief investigator include: (1) 
The signal-to-noise ratio of the CR-39 track detectors can be im- 
proved by removing some of the surface layer, either by chemical 
etching or mechanical brushing; (2) Reproducibility is highly depen- 
dent of the time profile of the etch chamber temperature; (3) Use 
of a multi-sample etching chamber simplifies manipulation and 
solves some important problems such as etchant break through. 
Refs, figs and tabs. 


32246 (IAEA-TECDOC-602) Quality contro! of nuclear 
medicine instruments 1991. International Atomic Energy Agency, 
Vienna (Austria). May 1991. 315p. Order Number DE91646095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document gives detailed guidance on the quality control of 
various instruments used in nuclear medicine. A first preliminary 
document was drawn up in 1979. A revised and extended version, 
incorporating recommended procedures, test schedules and proto- 
cols was prepared in 1982. The first edition of "Quality Control of 
Nuclear Medicine Instruments’, |AEA-TECDOC-317, was printed in 
late 1984. Recent advances in the field of nuclear medicine imag- 
ing made it necessary to add a chapter on Camera-Computer 
Systems and another on SPECT Systems. Figs and tabs. 


32247 (IFVE-OEF-89-96) Analysis of experimental data ob- 
tained at the HYPERON magnetic spectrometer. Akimenko, 
S.A.; Pablinov, A.|.; Belousov, V.I. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1989. 13p. (In Russian). Order Number 
DE91646061. Source: OSTI; NTIS (US Sales Only); INIS. 
Principal methods of HYPERON spectrometer track detectors 
data processing and used algorithms are described. The measure- 
ment accuracy for the kinematic variables is discussed. Also the 
ways of identification the studied reaction and cross section extrap- 
olation to a zero-length target are presented. 12 refs.; 6 figs.; 1 tab. 


32248 (IFVE-OEF-90-153) Pulse high-current mode in the 
multiwire ionization chamber, with optical data readout. Buzu- 
lutskov, A.F.; Vasil’chenko, V.G.; Gorin, A.M.; Turchanovich, L.K. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 
12p. (In Russian). Order Number DE91646062. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to NIM. 

Some characteristics of light signals from the pulse high-current 
discharges have been investigated in the wire chamber with optical 
readout and with triethylamine photosensitive gas mixtures. The 
light yield reached 3x10’ photons, and the size of emission region 
was ~ 10mm. Long-lived emitting regions with a life-time of about 
1 s were observed after spark breakdowns. 14 refs.; 7 figs.; 1 tab. 


32249 (IFVE-ONF—89-232) Proportional tubes using freon- 
14 and isobutane (20%). Gushchin, E.N. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij); Musienko, Yu.V.; Kurchani- 
nov, L.L.; Sushkov, V.V.; Shuvalov, R.S. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). 
Inst. Fiziki Vysokikh Ehnergij. 1989. 6p. (In Russian). Order Num- 
ber DE91646063. Source: OSTI; NTIS (US Sales Only); INIS. 
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Submitted to Prib. Tekh. Ehksp. 

The characteristics of fast-operated proportional thin-wall titanium 
tubes are presented. The internal diameter of the tubes is 1.8 mm, 
and the wall thickness is 50m. The amplifier output pulse length 
is 10ns at the level 0.1 of amplitude, when the relativistic particles 
comes through the tubes. The amplifier gain is 1uV/electrons. 6 
refs.; 4 figs. 


32250 (IFVE-ONF-90-16) Use of CF, as a working gas tor 
drift tubes. Denisov, D.S. Gosudarstvenny} Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 15p. (In Russian). Order Number 
DE91646065. Source: OSTI; NTIS (US Sales Only); INIS. 

The results on studying the characteristics of the drift tubes with 
the cathode diameter 29mm, filled with pure freon CF,4, are pre- 
sented. With the anode diameter of 100m and detection threshold 
of 2.0yuA the detection efficiency for minimal ionizing particles is 
93%. In the case of the anode diameter 40um at a distance be- 
tween the particle track and the tube axis less than 10mm the 
detection efficiency is not less than 99%. The amplitude spectra, 
space-time dependences are presented and the space resolution 
has been determined. The maximum electron drift time is 161+-3 
ns, the coordinate resolution is equal to 0.5 mm. No deterioration 
of the tube performance was observed on passing 2x10"' minimal 
ionizing particles through 1 cm of the anode length. 9 refs.; 15 
figs.; 3 tabs. 


32251 (IFVE-ONF-90-28) Algorithms for geometrical recon- 
struction of events in the IHEP-JINR neutrino detector. 
Koroleva, T.K.; Kulikov, V.A.; Mukhin, S.A.; Spiridonov, A.A. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 19p. (in 
Russian). Order Number DE91646066. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Procedures of geometrical reconstruction of the events in the 
IHEP-JINR neutrino detector that have been realized in off-line pro- 
gram GRAND are described. These procedures include .the 
generation of a program trigger for neutrino events, the filtering of 
Straight and curved segments of tracks on each plane, track 
match, the reconstruction of events vertex. 12 refs.; 6 figs.; 2 tabs. 


32252 (IFVE-ONF-90-141) SIGMA-AJAKS facility for the 
search of dibarion resonance production in the target frag- 
mentation region. Antipov, Yu.M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Bezzubov, V.A.; Vishnevskij, A.V. Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 8p. (in 
Russian). Order Number DE91646064. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The paper describes the SIGMA-AJAKS facility designed for the 
search of dibaryon resonance production in 2~ Be-interactions at 
43 GeV/c. Dibaryon resonances in the mass interval 2.3-4.0 GeV/ 
c* were looked for in two-particle decay modes in the target frag- 
mentation region. The structure and main characteristics of the 
detectors are described and the trigger forming circuit is discussed. 
17 refs.; 3 figs. 


32253 (IHEP-OEF-90-105) Development of tracking detec- 
tors based on capillaries with liquid scintillator. Golovkin, S.V. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); Gorin, 
A.M.; Kulichenko, A.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij, 1990. 15p. (IFVE-OEF-90-105.). Order Number 
DE91646067. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to NIM. 

Capillaries with a liquid scintillator used for high resolution track- 
ing detectors have been investigated. The highest scintillation 
efficiency, 1.5 times higher than that of a _ standard 
polystyrene scintillator, has been attained for the solution of 
1-methyinaphtalene with pyrasoline type dye MDP. The time prop- 
erties of this liquid scintillator and locality of light emission have 
been studied. Light attenuations in quartz capillaries of different di- 
ameters have been measured. For the optimal concentration of 
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MDP the attenuation lengths for capillaries of 30 and 60 um diam- 
eter were 41 cm and 53 cm, respectively. For high resolution 
tracking detectors capillaries with a liquid scintillator are quite com- 
petitive with plastic fibres. 26 refs.; 7 figs. 


32254 (IHEP-ONF-OEF—89-228) Drift tubes for the SAMUS 
muon spectrometer of the DO detector. Antipov, Yu.M.; Bez- 
zubov, V.A.; Denisov, D.S.; Evdokimov, V.N.; Pishal’nikov, Yu.M.; 
Stoyanova, D.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij. 1989. 12p. Order Number DE91646068. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to NIM. 

The construction and manufacturing procedure of 6000 drift 
tubes for the SAMUS muon spectrometer of the DO detector are 
described in detail. The diameter of the stainless steel tubes is 
30mm, their length varies within the range from 0.2 to 3.8 m. A 
testing procedure of the main parameters of the tubes is proposed 
and the results of testing all the tubes after manufacturing are 
given. With the pure methane filling the maximum drift time for 
electrons is 0.16 ys, the plateau of effective detection of minimum 
ionizing particles is equal to 1.0 kV and the coordinate resolution is 
0.3 mm. 12 refs.; 9 figs.; 4 tabs. 


32255 (IHEP-ORI-89-211) Response of combined albedo- 
track, neutron personnel dosimeters behind IHEP proton 
synchrotron shielding. Sannikov, A.V. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). 
Inst. Fiziki Vysokikh Ehnergij); Korshunova, E.P.; Vorob’ev, I.B.; 
Nikolaev, V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1989. 18p. (IFVE-OR}89-211.). Order Number DE92601489. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the 9th Int. Conf. of Solid State Dosimetry. 

The method of readings interpretation of combined albedo-track 
neutron personnel dosemeters based on calculations! analysis of 
the detector responses in various neutron spectra is described. 
The measurements of dose equivalent responses have been per- 
formed in various points behind IHEP proton synchrotron shielding. 
It is shown that CDs with fission track detectors have a small dose 
equivalent response dispersion behind IHEP proton synchrotron 
shielding, that shows the promise of their using for neutron person- 
nel monitoring, that shows the promise of their using for neutron 
personnel monitoring at high energy accelerators. 16 refs.; 7 figs.; 
3 tabs. 


32256 (INIS-BR-2645, pp. 25-27) Calculation of NE-213 de- 
tector response matrix and tests of FANT! code for analysis of 
fast neutron experiences. Antunes, L.J. Instituto de Engenharia 
Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1986. 120p. (in 
Portuguese). In Annual Technical Report - Nuclear Engineering In- 
stitute/Dept. of Physics (IEN/DEFI) 1986. Order Number 
DE91640398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTORS/f 
codes; NEUTRON SPECTRA‘ codes; COMPUTER CALCULA- 
TIONS; EXPERIMENTAL DATA; FAST NEUTRONS; MEV RANGE 
10-100; MONTE CARLO METHOD; N CODES; PULSES; RE- 
SPONSE MATRIX METHOD 


32257 (INIS-BR-2702, pp. 149-158) Filter systems. Vanin, 
V.R. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica). Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Por- 
tuguese). (CONF-9009301—: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

The multidetector systems for high resolution gamma spec- 
troscopy are presented. The observable parameters for identifying 
nuclides produced simultaneously in the reaction are analysed dis- 
cussing the efficiency of filter systems. (M.C.K.). 


32258 (INIS-BR-2702, pp. 247-261) Applications of +-ray 
image method to astronomy. Wuensche, C.A.; Braga, J.; Jayan- 
thi, U.B.; Villela, T. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1990. 382p. (in Portuguese). (CONF-9009301-: 13. Work- 
shop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 





1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS 

The use of codified mask technique in a gamma ray telescope is 
presented. The image reconstruction method is described showing 
the mask operation. The signal/noise relation for redundant uniform 
arrangements which constitute the mask, is discussed. The 
MASCO telescope is described in detail showing the main charac- 
teristics of project. (M.C.K.). 


32259 (INIS-BR-2702, pp. 338) Neutron dosimetry using 
the CR-39 nuclear track detectors. Souza, H.V.C. (Universidade 
Federal, Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas 
de Pos-graduacao de Engenharia); Crispim, V.R. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Por- 
tuguese). (CONF-9009301—: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. DIELECTRIC TRACK DETEC- 
TORS/neutron dosimetry, NEUTRON DOSIMETRY/dielectric track 
detectors; ALPHA DETECTION; EPITHERMAL NEUTRONS; FAST 
NEUTRONS; PERSONNEL MONITORING; PROTON DETEC- 
TION 


32260 (INIS-BR-2702, pp. 357) Calibration of albedo- 
neutron dosemeter in cyclotron of IEN/CNEN. Fajardo, P.W. 
(Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil)); Mauricio, C.L.P. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. ALBEDO-NEUTRON 
DOSEMETERS/calibration; CALIBRATION; CYCLOTRONS; NEU- 
TRON SPECTRA; PERSONNEL DOSIMETRY 


32261 (INIS-BR-2702, pp. 358) Study on the influence of 
geometric factors on measurements using alpha emission 
sources. Terini, R.A. (Pontificia Univ. Catolica de Sao Paulo, SP 
(Brazil). Dept. de Fisica). Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. ALPHA SOURCES/alpha spec- 
troscopy; ALPHA SPECTROSCOPY/alpha sources; ANGULAR 
DISTRIBUTION; ENERGY SPECTRA; GEOMETRY; GONIOME- 
TERS; SURFACE BARRIER DETECTORS 


32262 (INIS-BR-2702, pp. 363) An spectrometer for study- 
ing nuclear Compton scattering and PI sup(0) meson 
photoproduction at intermediate energies. Ahrens, J. (Max- 
Planck-Institut fuer Chemie (Otto-Hahn-institut), Mainz (Germany, 
F.R.)); Schoch, B.; Herdade, S.; Schumacher, M.; Mueller, G. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. 
(In Portuguese). (CONF-9009301—: 13. Workshop on Nuclear 
Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings 
of the 13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. COMPTON SPECTROME- 
TERS/pion detection; MEV RANGE 100-1000; PIONIZATION 


32263 (INIS-BR-2702, pp. 331) Study on uniformity of re- 
sponse in large area proportional counters for alpha and beta 
radiations. Tobias, C.C.B. (Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil)). Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Portuguese). 
(CONF-9009301—: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Published in summary form only. PROPORTIONAL COUNTERS 
response functions; ALPHA DETECTION; BETA DETECTION: 
SENSITIVITY 


32264 (INIS-BR-—2702, pp. 333) Use of silicon photodiodes 
tor individual particle detection. Caetano, C.R. (Pontificia Univ. 
Catolica de Sao Paulo. SP (Brazil). Dept. de Fisica). Sociedade 
Brasileira de Fisica. Sao Paulo, SP (Brazil). 1990. 382p. (in Por- 
tuguese). (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil. Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PHOTODIODES/radiation 
detectors; COMPARATIVE EVALUATIONS; EFFICIENCY; PHOTO- 
DIODES; SILICON 


32265 (INIS-BR-2702, pp. 334) Experimental solid angle 
correction for gamma angular corrections. Procida Veissid, 
V.L.C.; Kenchain, G.; Cruz, M.T.F. da. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (CONF-9009301-: 13. 
Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. RADIATION DETECTORS, 
angular correlation; CORRECTIONS; EFFICIENCY; INCIDENCE 
ANGLE 


32266 (INIS-BR-2702, pp. 337) Development and tests of 
gas flow proportional counters for monitoring alpha, beta and 
gamma contamination in feet and hands. Banados Perez, H.E.; 
Figueiredo, C.F. de; Vieira, J.M.; Breda, F.J. Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Portuguese). 
(CONF-9009301—: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PROPORTIONAL COUNTERS/ 
radiation monitoring; ALPHA PARTICLES: BETA PARTICLES; 
CONTAMINATION; FEET; GAMMA RADIATION; HANDS 


32267 (INIS-BR—2702, pp. 342) Response simulation of 
self-powered gamma detector using Monte Carlo method. 
Goncalves, J.A.C. (Instituto de Pesquisas Energeticas e Nucieares 
(IPEN), Sao Paulo, SP (Brazil)); Bandos Perez, H.E. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (In Por- 
tuguese). (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. SELF-POWERED GAMMA 
DETECTORS/monte carlo method; SELF-POWERED GAMMA DE- 
TECTORS/response functions; COMPUTER CALCULATIONS; 
COMPUTER CODES; COMPUTERIZED SIMULATION 


32268 (INIS-BR-2707) Abreu system - dosimetric system 
to evaluate the performance of the basic parameters of 
photofluorographic equipments. Silva Feita, J.C. da. Universi- 
dade do Estado, Rio de Janeiro, RJ (Brazil). Inst. de Biologia. 
1986 107p. (In Portuguese). Order Number DE91646010. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In Brazil, photofluorographic X-ray machines are used for tuber- 
culosis mass screening throughout the country. The exact number 
of these X-ray equipment is unknown, but it is estimated to be 
around 1000 operating units. Tweive million miniature chest radio- 
graphs are taken per year. In order to make local inspections 
speedier and also aiming at its postal use, a system has been de- 
veloped which evaluates the entrance exposure of the patients, the 
X-ray beam half-value layer (leading to the evaluation of the tube’s 
total filtration) and the beam's field size. It consists of a piece of 
cardboard where filters, TLDs and X-ray films are inserted. So far 
the system has been tested in 53 X-ray machines. The results 
show that it can be used in a national survey program. The data 
collected were used for the calculation of doses and this showed 
the influence of field size and tube voltage on the dose to the thy- 
roid, uterus, ovaries, bone marrow and lungs. Furthermore, the 
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results can be used to estimate population doses and risks factors 
due to photofluorographic examinations. (author). 


32269 (INIS-mf-—12961. pp. 81-82) Radon measurements: 
Techniques and calibration. Cherouati. D.E. (Haut Commissariat 
a la Recherche. Algiers (Algeria)): Djeffal. S. Atomic Energy Orga- 
nization of Iran. Teheran (iran. Islamic Republic of). 1990. 173p. 
(CONF-9011232—: International conference on high levels of natu- 
ral radiation. Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the internationa/ conference on high levels of 
natural radiation held in Ramsar. Islamic Republic of Iran. 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. RADON/measuring methods; 
CALIBRATION: DIELECTRIC TRACK DETECTORS: INTERLABO- 
RATORY COMPARISONS: NATURAL RADIOACTIVITY; RADON 


32270 (INIS-mf—12961, pp. 71) Evaluation of radon hazard 
in research laboratories by electrochemically etched makrofol- 
E plastic detectors. Hussain, G. (Pakistan Inst. of Nuclear 
Science and Technology, Islamabad (Pakistan). Nuclear Engineer- 
ing Div.); Khan, H.A. Atomic Energy Organization of Iran. Teheran 
(iran, Islamic Republic of). 1990. 173p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. DIELECTRIC TRACK DETEC- 
TORS/pertormance testing; RRADON 222/radiation monitoring; 
DAUGHTER PRODUCTS; EXPERIMENTAL DATA; INHALATION; 
LABORATORIES; SENSITIVITY; RADIATION PROTECTION; IN- 
DOOR AIR POLLUTION 


32271 (INIS-mf-12961, pp. 63-64) Radiation exposure from 
pipe scales tormed in western Canadian oil wells. Bland, C.J. 
(Calgary Univ., AB (Canada). Dept. of Physics). Atomic Energy Or- 
ganization of iran, Teheran (Iran. Islamic Republic of). 1990. 173p. 


(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the international conference on high levels of 
natural radiation held in Ramsar, Islamic Republic of Iran, 3-7 Nov 


1990. Order Number DE92601158. Source: 
Sales Only); INIS. 

Published in summary form only. RADIATION DOSES/canada; 
RADIATION DOSES/scaling; GAMMA SPECTROSCOPY; OILS; 
PIPES; CANADA; SCALING; RADIUM 226 


32272 (INIS-SU-257, pp. 450) Determination of low-level a- 
emitters by extractive scintillation. Lauria, D.C. (Instituto de 
Radioprotecao e Dosimetria (IRD), Rio de Janeiro, RJ (Brazil); 
Yang, D.; Mobius, S.; Keller, C. AN SSSR, Moscow (USSR). 1989. 
46ip. (CONF-8909225-: Actinides ‘89, Tashkent (USSR), 24-29 
Sep 1989). In Actinides-89: Abstracts. Order Number 
DE91003112. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDES/alpha detection; ACTINIDES; ALPHA 
DECAY RADIOISOTOPES; ENVIRONMENT; LIQUID SCINTILLA- 
TORS; LOW LEVEL COUNTING; SOLVENT EXTRACTION 


32273 (INIS-SU-261, pp. 49-50) SIB-2 unit for determining 
body burden of hard gamma-emitters in ones lifetime. Stol- 
yarov, V.P. (institut Biofiziki, Moscow (USSR)). Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (In Russian). (CONF-8909436—: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actual 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. GAMMA SPECTROMETERS/whole-body counting; 
BODY BURDEN; CESIUM 137; ENVIRONMENTAL MATERIALS; 
GASTROINTESTINAL TRACT; HUMAN POPULATIONS; LIFE 
SPAN; LUNGS; PERFORMANCE; PERSONNEL MONITORING; 
RADIOACTIVITY; SEMICONDUCTOR DETECTORS 


32274 (INIS-SU-261, pp. 50) SIB-1 unit for detection and 
assessment of body burden. Stolyarov, V.P. Ministerstvo 
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Zdravookhraneniya SSSR. Moscow (USSR): Institut Biofiziki. 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436-: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation. Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actua/ 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI: NTIS (US Sales Only); 
INIS. 

Short note. GAMMA SPECTROMETERS /personnel monitoring; 
GAMMA SPECTROMETERS/whole-body counting; BODY BUR- 
DEN: CESIUM 137: HUMAN POPULATIONS; SCINTILLATION 
COUNTERS: SENSITIVITY: SPECIFICATIONS 


32275 (INIS-SU—261, pp. 58-59) Whole-body counter on the 
basis of a hybride scanner. Luchkov, A.B. (Nauchno- 
Issledovatel’skij Inst. Rentgenologii i Radiologii, Moscow (USSR)); 
Trushin, V.I. Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (In Russian). 
(CONF-8909436-: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 
Sep 1989). In Actua/ problems of dosimetry in intemal irradiation: 
Summaries of reports. Order Number DE91003122. Source: 
OST}; NTIS (US Sales Only); INIS. 

Short note. WHOLE-BODY COUNTERS/personnel monitoring; 
BODY BURDEN; CALIBRATION: CESIUM 134; CESIUM 137; 
COLLIMATORS; HUMAN POPULATIONS: KEV RANGE 100-1000; 
OPTIMIZATION: PATIENTS; SCINTILLATION COUNTERS; SENSI- 
TIVITY 


32276 (INIS-SU-261, pp. 63-64) Optimization of shadow 
shielding and detector shielding for whole-body counters. — 
Trushin, V.I. Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (In Russian). 
(CONF-8909436-: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 
Sep 1989). In Actua/ problems of dosimetry in internal irradiation: 
Summaries of reports. Order Number DE91003122. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIATION DETECTORS /shielding; WHOLE-BODY 
COUNTERS/optimization; | ANALYTICAL SOLUTION; BACK- 
GROUND RADIATION; SHIELDING; SENSITIVITY; SHIELDS; 
THICKNESS; OPTIMIZATION 


32277 (INIS-SU-261, pp. 72-73) RIA-20 multi-channel a- 
radiometer. Chernikov, V.l.; Baranov, N.V.; Khokhryakov, V.F. 
Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); Institut 
Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). (CONF- 
8909436-: All-union conference on actual problems of dosimetry in 
internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
In Actual problems of dosimetry in internal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. RADIOMETERS/alpha detection; RADIOMETERS/ 
radiation monitoring; CALIBRATION; ELECTRON MULTIPLIERS; 
MULTI-CHANNEL ANALYZERS; PERFORMANCE; PHOSPHORS; 
RADIOACTIVITY; RADIOMETERS; SPECIFICATIONS 


32278 (INIS-SU-262, pp. 38-41) An attempt of observation 
of cold thermonuclear synthesis in heavy water electrolysis. 
Antonov, A.V. (and others); Benetskij, B.A.; Ginodman, V.B. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 47p. (in Russian). 
In Experimental and theoretical physics: No. 5. Order Number 
DE91003125. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of neutron flux from palladium electrode at its 
hydrogen-absorption during heavy water electrolysis are given. No 
excess over background was detected within experimental error 
limits. 


32279 (INIS-SU-262, pp. 41-44) Some results on nuclear 
radiation detection in heavy water electrolysis. Bushuev, V.S. 
(and others); Ginodman, V.B.; Zherikhina, LIN. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1990. 47p. (In Russian). In Experimental 
and theoretical physics: No. 5. Order Number DE91003125. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experimensts conducted to record neutron and gamma-radiation 
during D2O electrolysis using Pd and Pt electrodes are described. 
Pulse nature emulsion of neutrons was observed during a number 





of measurements. Effect instability and no repetition do not allow to 
make clear conclusions about effect mechanism and its value. 


32280 (INP—1438/AP) Influence of electrode geometry on 
the shape of current characteristics of the electron capture 
detector supplied with pulse voltage. Lasa, J.; Sliwka, |.; Droz- 
dowicz, B. Institute of Nuclear Physics, Cracow (Poland). 1989. 
59p. Order Number DE91646101. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of the investigations of the influence of electrode geome- 
try and supply pulse parameters on the configuration of current 
characteristics of the ECD detector are presented. The investiga- 
tions were made for the detector of cylindrical geometry and of 
changeable diameter and length of the anode. The detector was 
supplied with the radioactive source Ni-63 and worked with nitrogen 
as the carrier gas. The occurrence of the current characteristic de- 
formations which size depends on the size of the anode, duration 
and amplitude of the pulse supplying the detector as well as on its 
temperature has been noted. An attempt of a physical interpretation 
of the phenomena responsible for the observed course of the de- 
tector current characteristics is also done. 8 refs., 36 figs. (author). 


32281 (JAERI-M-91-015, pp. 53-62) Hadronic shower codes 
for the designing of detectors for the high energy physics ex- 
periments. Asai, Makoto (Hiroshima Inst. of Tech. (Japan). Faculty 
of Engineering). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1991. (In Japanese). (CONF-9010368—: 6. seminar 
on software development in nuclear energy research, Tokai 
(Japan), 31 Oct - 1 nov 1990). In Proceedings of the sixth seminar 
on software development in nuclear energy research. 194p. Order 
Number DE91780381. Source: OSTI; NTIS (US Sales Only); INIS. 

Detectors for the high energy physics experiments consist of 
tracker to measure the momentum, calorimeter to measure the en- 
ergy, and muon detector to identify muon, for each elementary 
particle of the event. The hadronic shower codes and their applica- 
tions to design these detectors are introduced. Especially for the 
designing of a calorimeter, the high speed hadronic shower code is 


essential. The detailed simulation codes for the designings of the 
SDC detector, which we are proposing for the SSC (Superconduct- 
ing Super Collider) experiment, are presented. (author). 


32282 (JINR—1-40-90, pp. 45-51) Investigation of the char- 
acteristics of microstrip detectors for the vertex detector of 
the UCD. Astakhov, V.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy); Bischoff, A.; Vodop’yanov, A.S. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1990. In JINR 
Rapid Communications: Collection. 67p. Order Number 
DE91003120. Source: OSTI; NTIS (US Sales Only); INIS. 

The first experimental series of microstrip detectors for the vertex 
detector of the universal calorimetric detector (UCD) setup at UNK 
has been developed and produced. The full depletion voltage, de- 
termined by C-V characteristics, is 380 V. This is in agreement 
with the calculated value for the 1.5 kQxcem resistivity of the silicon 
wafers and the thickness of 380 um. The test shows that the yield 
of good diodes is between 80 and 99 per cent. The most probable 
leakage current is from 5 to 7 nA. 5 refs.; 6 figs. 


32283 (JINR-2-41-90, pp. 27-32) Operating properties of 
straw-tube. Alekseev, G.D. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems); Bonyushkin, Yu.E.; Ko- 
rytov, A.V.; Malyshev, V.L. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1990. In JINR Rapid Communications: Collection. 32p. 
Order Number DE91003136. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The initial results of the study of thin-wall mylar tubes (called 
straws) made under the laboratory conditions are presented. The 
maximal avalanche charge allowing the reliable detector operation 
is ~ 10 pC, the spatial accuracy ox near the anode wire at 3 atm 
of pure isobutane is ~ 45 um. The good separation of charge sig- 
nals from electrons and X-rays was obtained with the Xe:iso-C4H jo 
= 94:6 gas mixture. Tubes 5 mm in diameter withstand the pres- 
sure of 8-12 atm. 11 refs.; 5 figs. 


32284 (JINR-D—13-88-938, pp. 34-38) Fastbus modules for 
elementary particle physics spectrometers. Vejs, M. (and 
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others): Korolev, V.S.; Man'yakov. P.K. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (In Russian). (CONF-8809525-: 13. 
international symposium on nuclear electronics, Varna (Bulgaria). 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Fastbus module system designed for data collection, its time and 
amplitude analysis, spovling of input data, communication with 
experiment control computers is developed for JINR SFERA spec- 
trometer. Block-diagrams and main characteristics of modules are 
presented. 


32285 (JINR-D—13-88-938, pp. 39-43) Fastbus system for 
analog signal and time interval measurement on the SFERA 
spectrometer. Afanas’ev, S.V. (and others); Anisimov, Yu.S.; Vejs, 
M. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in Rus- 
sian). (CONF-8809525—: 13. international symposium on nuclear 
electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 40ip. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only): INIS. 

Measurement system for analog and time intervals for JINR 
SFERA spectrometer is developed on the basis of FASTBUS stan- 
dard. Block-diagrams 16-channel eight digit analog-to digital 
converter and 16-channel time-to-digital converter are given. Mini- 
mal access time to FASTBUS segment constituted 60 mks within 
realized comminication flowsheets of FASTBUS and CAMAC 
buses. Absolute time for data transmission constituted 1-3 ms. 
System software is of two-level structure. The system is used for 
investigations into scintillation detectors and into time structure of 
JINR synchrotron beam. 


32286 (JINR-D—13-88-938, pp. 118-123) IBM/PC-based sys- 
tem development for nuclear spectrometry. Hieu, V.T. Joint inst. 
for Nuclear Research, Dubna (USSR). 1988. (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. International symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The specific feature of such system are both crate controller 
which is used for CAMAC-IBM PC interfacing and spectroscopy 
controller which is used for spectrum acquisition. The multilevel 
and multiprocessing systems can be developed from such a basic 
system by means of AC’s linked with another computer. 


32287 (JINR-D—13-88-938, pp. 152-156) Multifunctional ra- 
diometer on the base of the Pravets-8 M personal computer. 
Vankov, |.; Dimitrov, L.; Georgiev, G.; Mueller, M. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (In Russian). (CONF- 
8809525—: 13. international symposium on nuclear electronics, 
Varna (Bulgaria), 12-18 Sep 1988). In 13. International symposium 
on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pravets-8M PC-base multifunctional device for recording, pro- 
cessing and visualization of radiometric is described. Primary 
recording of data is conducted by specialized devices which con- 
tains two counters for input pulse accumulation and time to 
determine measurement using specialized LIC CM 606 which in- 
cludes three 16-digit counters with memory registers and interface 
for information exchange with PC. 


32288 (JINR-D—13-88-938, pp. 174-178) Local computer net- 
work of the JINR Neutron Physics Laboratory. Alfimenkov, A.V. 
(and others); Vagov, V.A.; Vajdkhadze, F. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. International symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

New high-speed local computer network, where intelligent net- 
work adapter (NA) is used as hardware base, is developed in the 
JINR Neutron Physics Laboratory to increase operation efficiency 
and data transfer rate. NA consists of computer bus interface, ca- 
ble former, microcomputer segment designed for both program 
realization of channel-level protocol and organization of bidirec- 
tional transfer of information through direct access channel 
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between monochannel and computer memory with or witout buffer- 
ing in NA operation memory device. 


32289 (JINR-D—13-88-938, pp. 124-127) An IBM/PC-based 
multichannel analyzer tor nuclear spectroscopy. Borsuk, S. 
(and others): Chlopik, A.; Gecow, A.: Komor, Z. Joint Inst. for Nu- 
clear Research, Dubna (USSR). 1988. (CONF-8809525-: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only): INIS. 

A multichannel amplitude analyzer is developed, which consists 
of an IBM/PC/XT or AT microcomputer and of two specially de- 
signed printed cords. The software is written in C, PASKAL and 
assembler languages and operates under DOS.20 or later on sys- 
tems with 640 kb of memory without the need for hard disc. 


32290 (JINR-D—13-88-938, pp. 147-151) Beta-reflectional 
measurement system on the base of the Pravets-8 M personal 
computer. Petrov, A.; Srents, A. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (In Russian). (CONF-8809525—: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Description of beta-reflectional measuring system developed on 
the basis of Pravets-8 M personal computer is given. Software 
contains Basic language BETAMEASURE main program and sev- 
eral assembler subprogram. 


32291 (JINR-D—13-88-938, pp. 179-182) The Pravets-16 per- 
sonal computer based analyzer of the local computer network 
of the JINR LNPh. Elizarov, O.|.; Rezaev, V.E. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8809525-: 13. international symposium on nuclear electronics, 
Varna (Bulgaria), 12-18 Sep 1988). In 13. International symposium 
on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Local computer networks analyzed of the JINR Neutron Physics 
Laboratory is described. Network analyzer is developed on the ba- 
sis of operating adapter which includes 36 microcircuits and set at 
one plate wihin Pravets-16 PC design structure. Timers (BIS 4857), 
logics for fixation of collisions in monochannel and decorder of I/O 
additional commands are supplemented to the adapter. 


32292 (JINR-D—13-88-938, pp. 187-189) Computer aided de- 
sign of analog electronics for time projection-chamber of the 
ALEF experiment at CERN. Brettel, H. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8809525-—: 13. international 
symposium on nuclear electronics, Varna (Bulgaria), 12-18 Sep 
1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The design procedure of analog electronics for the time- 
projection chamber of the ALEF experiment at CERN is described. 
Realization of digital filters for simulation is shown. 


32293 (JINR-D—13-88-938, pp. 251-256) Software in 
computer-controlied measurement systems. Meiling, W.; Feltz, 
A.; Stange, R. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (CONF-8809525-: 13. international symposium on nuciear 
electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 40ip. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibilities how to extend personal computer software by a 
low-expensive real-time component in nuclear physics measure- 
ment systems are discussed. In this way a contribution to software 
evailability with real-time operation and with application of high- 
level programming languages is expected when small or medium 
size experimental arrangements must be controlled by personal 
computers or other adequate microcomputers. 


32294 (JINR-D—13-88-938, pp. 257-259) System for register- 
ing data from stripping detectors. Yanik, R.; Pleshko, M.; 
Likhard, P.; Frabetti, P.; Kantoni, P. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (in Russian). (CONF-8809525-: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
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12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Multi-input analyzer designed for laboratory testing of stripping 
detectors with 128 and more strips is considered. Amplification, 
discrimination, delay and recording in buffer memory occur here. 
There are 16 recording channels in each module. 


32295 (JINR-D—13-88-938, pp. 260-264) Organization of 
data operative acquisition for a multiparameter experiment. 
Morgach. M.; Pibanski, |.; Turzo, |.; Matoushek, V. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8809525-: 13. international symposium on nuclear electronics, 
Varna (Bulgaria), 12-18 Sep 1988). In 13. International symposium 
on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Description of structure of data acquisition system designed for 
nuclear spectroscopy is described. The system enables to measure 
simultaneously six single-parameter spectra, as well as, coinci- 
dence spectra for any combination of detectors. Crate contains, as 
well, module of real time and outlet register for data transmission. 


32296 (JINR-D—13-88-938, pp. 268-272) Gamma and X-ray 
spectroscopy systems. Bozdog, H. (and others); Caprini, M.; 
Garagheorgheopol, Ch. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (CONF-8809525—: 13. international symposium on 
nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. Inter- 
national symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the gamma and X-ray spectroscopy sys- 
tems developed in INPE Nuclear Electronics Department. The 
paper presents also a spectrometer under development. 


32297 (JINR-D—13-88-938, pp. 293-296) CAMAC electronic 
units for a compact crystal-diftraction spectrometer. Karrash, 
G.; Pol’, F. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(In Russian). (CONF-8809525-—: 13. international symposium on 
nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. /nter- 
national symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Electronic devices designed for compact crystal-diffraction spec- 
trometer (CCDS) for measumenet of characteristic X-ray radiation 
from highly charged ions are described. Electronic devices are de- 
scribed into 4 groups: spectroscopic one, crystal movement control 
electronic device, crystal-analyzer temperature regulation electronic 
devices, PRAVETS-16 personal computer. 


32298 (JINR-D—13-88-938, pp. 297-301) Moessbauer spec- 
trometers. Ormandzhiev, S.|.; Tomov, T.T. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (In Russian). (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. International symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OST]; 
NTIS (US Sales Only); INIS. 

Models of electromechanical vibrator represented by polynomial 
from second up to eight degree and with distributed parameters of 
coil connection element are investigated to analyze Doppler modu- 
lator of Moessbauer spectrometer. Conclusion is made, that 
modern high-class spectrometers must include circuits of internal 
feedback by position, rate and by accelerator and compensating 
circuits with adaptive control for correction of signal at variation of 
vibration parameters. 


32299 (JINR-D—13-88-938, pp. 200-222) The electronic sys- 
tem for the H1 liqid argon calorimeter at HERA. Fent, J. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1988. (CONF- 
8809525—: 13. international symposium on nuclear electronics, 
Varna (Bulgaria), 12-18 Sep 1988). In 13. International symposium 
on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Electronic system designed for processing analog signals is de- 
scribed from H1 liquid argon calorimeter at HERA. The layout of 
the analog card is schematically displayed. Preamplifier and shap- 
ing amplifier are described. Trigger modules in the analog and 
digital parts are presented. 





32300 (JINR-D—13-88-938, pp. 223-227) The DELPHI 
torward-backward track trigger. Pernicka, M. Joint Inst. for Nu- 
clear Research, Dubna (USSR). 1988. (CONF-8809525—: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The hardware realization and the expected results of the DELPHI 
forward-backward trigger are described. The forward-backward trig- 
ger covers the angular region between 10 deg and 35 deg intended 
for precise studied of ete~ physics at the LEP Collider at CERN. 


32301 (JINR-D—13-88-938, pp. 228-232) Electronic equip- 
ment for data output from liquid scintillation counters of the 
IHEP-JINR neutrino detector. Aleksandrov, A.G. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij); Bamburov, N.S.; 
Kuznetsov, A.A.; Rychenkov, V.N.; Sidorov, A.V.; Salomatin, Yu.l.; 
Sytin, A.N. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(In Russian). (CONF-8809525—: 13. international symposium on 
nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. Inter- 
national symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 
Electronic equipment designed for information readout from scin- 
tillation neutrino calorimeter placed at the U-70 is described. 
Equipment is based on bus-module CAMAC, VECTOR system. 
Certain independence of crate operation and pressure of micro- 
computers there allow to carry out recording of neutrino interactions 
during beam extraction per accelerator cycle, while the rest time in 
is possible to conduct calorimeter calibration by cosmic particles. 


32302 (JINR-D—13-88-938, pp. 233-237) Hardware and 
methods of signal registering from multichannel drift coordi- 
nate detectors. Zamyztin, N.|. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (In Russian). (CONF-8809525—: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. international symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Time measuring devices based on direct method of time-code 
conversion at recording of signals from coordinate drift chambers 
with ~ nx1000 detecting channels are described. Block-diagrams 
of 2- and 3-digit interpolators and time diagrams of their operation, 
as well as, their parameters are given. 


32303 (JINR-D—13-88-938, pp. 243-250) Automation of 
investigations in nuclear physics at low and intermediate ener- 
gies. Ofengenden, R.G. (AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij). Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (in Russian). (CONF-8809525—-: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Development of automated system for acquisition, accumulation, 
representation and analysis of data obtained during investigations 
into low and intermediate nuclear physics using cyclotrons, 
tandem-generators and reactors is considered. 


32304 (JINR-D—13-88-938, pp. 302-306) System for setting 
velocity of motion and data recording of a Moessbauer spec- 
trometer. Ormandzhiev, S.|.; Jordanov, V.T. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. Intemational symposium on nuclear 
electronics. 401p. Grder Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Realization of motion control system for Doppler modulator of 
Moessbauer spectrometer which operates in symmetric and asym- 
metric modes and of data recording system using the 
PRAVETS-16 personal computer is described. 


32305 (JINR-D—13-88-938, pp. 307-310) Multifunctional gen- 
erator for the Mosessbauer spectrometer. Dimitrov, L. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8809525-—: 13. international symposium on nuclear electronics, 
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Varna (Bulgaria), 12-18 Sep 1988). In 13. international symposium 
on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Possibility to choose different laws of source motion relative to a 
specimen turns to be important when recording Moessbauer spec- 
tra by electromagnetic vibrator. Asymmetric form of reference 
signal-operational run when spectrum is removed and shorter re- 
verse (non-operational) run is chosen. Reverse run is conducted 
using sinusoidal law to reduce abruptly transient processes in vi- 
brator at changing of motion direction. 


32306 (JINR-D—13-88-938, pp. 313-315) Spectrum digital 
stabilizer. Dimitrov, L.; Georgiev, G. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Requirements to value of zero level stability and to amplification 
of spectrometric circuit increase at gamma-spectroscopy with semi- 
conductor detectors, mainly, during long-term measurements and 
high counting rates. Spectrum digital stabilizer which operates un- 
der Z80 microprocessor control, is described. Due to its perculiar 
circuit situation this stabilizer does not introduce additional dead 
time. 


32307 (JINR-D—13-88-938, pp. 325-327) Increment memory 
unit tor an analyzer. Ganbat, G. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (In Russian). (CONF-8809525—: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Increment memory unit designed for microprocessor system 
base analyzer-is described. This unit represents 16 kbyte operating 
memory device with arbitrary access. Unit communication with 
master unit is realyzed via MUKIBUS protocol in the exchange 
mode using 8- and 16-digital words. 556PT4 type PM circuits pro- 
grammed depending on input signals are used as decoder for 
selection of memory segment and units. 


32308 (JINR-D—13-88-938, pp. 328-333) 4K NIM multichan- 
nel buffer memories. Niculescu, M.; Niculescu, A. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (CONF-8809525-: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

One of the most recent developments in this field at the Institute 
for Nuclear Physics and Engineering are two models of NIM 
modules, designed for real time data acquisition in nuclear spec- 
troscopy and similar measurements, called 4 K NIM Multichannel 
Buffer Memory. 


32309 (JINR-D—13-88-938, pp. 334-342) Evaluation of high- 
rate pulse processing in K-edge densitometry. Matusek, P.; 
Eberle, H.; Michel-Piper, |.; Ottmar, H. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8809525—: 13. international 
symposium on nuclear electronics, Varna (Bulgaria), 12-18 Sep 
1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Test measurements are presented where the detector counting 
rates have increased up to 100 keps. For this study different pulse 
processing systems, which included both conventional shaping am- 
plifiers with time-invariant filters as well as an advanced processor 
with time-variant filtering were amployed. 


32310 (JINR-D—13-88-938, pp. 343-347) Adaptive digital fil- 
tering for X-ray spectroscopy. Lakatos, T. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (CONF-8809525-: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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Our intention was to realise a system (patent pending) with a fi- 
nite weighting time interval to eliminate the high rate effects and 
with a weighting function which is symmetrical with respect to the 
time of pulse appearance providing simultaneously high resolution 
and much more higher througput rate than the traditional systems 
give. 


32311 (JINR-D—13-88-938, pp. 348-352) Pulse analog pro- 
cessor. Yanakiev, K.; Grigorov, T.; Ormandzhiev, S.; Panov, M. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in Rus- 
sian). (CONF-8809525—: 13. international symposium on nuclear 
electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Pulse analog processor, where an attempt to keep advantages 
of processors on the basis of filters with time-constant and time- 
variable parameters is realizerd, is made. The suggested former is 
shown to provide for throughput which is by 1,5 times higher, than 
that of CANBERRA company commercial amplifier. 


32312 (JINR-D—13-88-938, pp. 353-355) Quasi-symmetrical 
triangular output spectroscopy amplifier. Hien, D.S.; Lanh, D. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (CONF- 
8809525-: 13. international symposium on nuclear electronics, 
Varna (Bulgaria), 12-18 Sep 1988). In 13. International symposium 
on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The spectroscopy amplifier with the improved signal-to-noise ra- 
tio is presented. The input is directly connected to the pole-zero 
compensated differentiator, which transform the long lasting pream- 
plifier signals in shorter exponential signals having a decay time 
constant of about 0.7T (T-selected shaping time). 


32313 (JINR-D—13-88-938, pp. 356-359) Fast single-channel 
amlitude analyzer. Kunov, B.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. international symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Single-channel amplitude, analyzer which is characterized, in 
contrast to well-known ares, by high speed operation and universal 
application as integral discriminator; differential discriminator with 
independent control of low and upper threshold; differential discrim- 
inator with fixed window, as well as, for automatic scanning by 
delivery of external serrate control signal, is described. 


32314 (JINR-D—13-88-938, pp. 360-364) Spectrometric 
analog-to-digital converter. Ormandzhiev, S.|.; Jordanov, V.T. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in Rus- 
sian). (CONF-8809525-—: 13. international symposium on nuclear 
electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Converter of digit-by-digit counterbalancing with slipping dial with 
number of channels equal to total number of states of the main 
digital-to-analog converter of digit-by-digit counterbalancing systems 
is presented. Algorithm for selection of digital-to-analog converters, 
which must be used by means of computer is suggested. 


32315 (JINR-D—13-88-938, pp. 389-396) Control system for 
the KDSO6-M time-of-flight neutron spectrometer. Baluka, G. 
(and others); Bran’kovski, E.; Vajdkhaze, F. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (In Russian). (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. Intemational symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Removed program control system for the KDSOG-M spectrome- 
ter at the IBR-2 pulse reactor is described. The system contains 
CAMAC crates under microprocessor controller removed at 350 M 
distance. 


32316 (JINR-D—13-88-938, pp. 365-366) Multichannel 
amplitude-to-digital converter tor cosmic ray experiment. Bag- 
dasaryan, G.A. (Erevanskij Fizicheskij Inst., Erevan (USSR)); 
Buyukyan, S.P. Joint Inst. for Nuclear Research, Dubna (USSR). 
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1988. (In Russian). (CONF-8809525—: 13. international symposium 
on nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 73. 
International symposium on nuclear electronics. 401p. Order Num- 
ber DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 
Amplitude-to-digital multichannel converter based on hardware- 
software realization of conversion algorithn and made using 
circuit-module principle by means of microcomputer is described. 
Experimentally investigated time of signal conversion when realiz- 
ing technique of digit-by-digit weighting constituted about 0.3 ms, 
while at stage-by-stage counting method - 30 ms per channel. 


32317 (JINR-D—13-88-938, pp. 367-372) Detector electronics 
of the FOBOS spectrometer. Ortlepp, Kh.G.; Fromm, V.D.; Kha- 
jdel, Kh. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (In 
Russian). (CONF-8809525—-: 13. international symposium on 
nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. Inter- 
national symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Information readout electronics for the FOBOS facility which is 
under development to-day designed for exclusive measurement 
multiple processes in heavy ion reactions at intermediate energies 
is described. Spectrometer contains 30 modules, each of them 
consists of different detectors: position sensitive cumulative toniza- 
tion counters (PSCIC) which measure time of flight and particle Z 
coordinates. All units are made in CAMAC Standard except for 
preamplifiers and central reception part which is not standarized 
yet. 


32318 (JINR-R-1-90-227) Energy and spatial resolution of 
a steel-scintillator hadron calorimeter with 15-cm cell. Gavr- 
ishchuk, O.P. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy); Eremeev, R.V.; Datsko, V.S. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy. 1990. 
10p. (In Russian). Order Number DE92601495. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The procedure of determination of the energy and spatial resolu- 
tion of a sendwich-type  steel-scintillator hodoscope hadron 
calorimeter is described. The matrix setup of 16 modules is used. 
The data on measuring the hadron shower profile are presented. 
The investigation has been performed on a 1~-meson beam with 
the energy of 37.5 GeV. 7 refs.; 9 figs. 


32319 (JINR-R—10-90-216) Development of automatization 
system of the ALPHA-POLTS spectrometer on the base of per- 
sonal computer and transputer. Zaporozhets, S.A.; Chernykh, 
E.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1990. 8p. (In Russian). Order Number DE92601496. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The ALPHA-POLIS two-arm magnetic spectrometer operates on- 
line with the ES-1010 minicomputer. The enlarge the control of 
information coming from the spectrometer a Pravetz 16 persone! 
computer is introduced to the system. Hardware and software of 
computers interconnection, as well as interaction algorithm of data 
acquisition and processing programs are described. In accordance 
with planned data channels number enlargement up to 6.000 it is 
suggested further data acquisition system development on the 
base of transputers. 7 refs.; 5 figs.; 1 tab. 


32320 (JINR-R-10-90-230) Registration efficiency of the 
HYPERON spectrometer in experiments on inclusive produc- 
tion of strange pseudoscalar and vector mesons. Vinogradov, 
V.B. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems); Litov, L.; Tokar, S.; Kul'chitskij, Yu.A.; Sergeenko, 
M.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1990. 16p. (in Russian). Order Number 
DE92601497. Source: OSTI; NTIS (US Sales Oniy); INIS. 

The methodics and results of the registration efficiency determi- 
nation for the HYPERON spectrometer in experiments on inclusive 
production of pseudoscalar and vector mesons in hadron-hadron 
and hadron-nucleus reactions are described. The calculate the ac- 
ceptance the tmportant-sampling method is used. The efficiency of 
the track detectors is found and with the help of the K*->a*ata— 
decay the trigger efficiency of the spectrometer is obtained. The 
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registration-efficiency values obtained are used in deriving the dif- 
ferential cross-sections of the processes K*+A->K°+X and 
K++A->K*°(892)+X. 14 refs.; 8 figs. 


32321 (KEK-90-1, pp. 135-145) Precise measurement of :* 
polarization in the decay of K* -> »* + v. Imazato, J. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. 
(CONF-8904412-: Workshop on intensity frontier physics, Tsukuba 
(Japan), 3-4 Apr 1989). In Proceedings of the workshop on inten- 
sity frontier physics. 203p. Order Number DE91767976. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An experiment to measure the longitudinal polarization (P,,) of 
muons in the K,2 decay with high precision is now running at 
KEK-PS as E195. A right-handed current is to be searched for as 
a deviation of éP,, from -1.0. In order to improve statistical accu- 
racy of the measurement, we employ a new method which uses 
the muons emitted from K* stopped in a production target and 
transported through a specifically designed muon channel. The po- 
larization is measured by means of conventional transverse-field 
uSR technique. We are aiming at an experimental accuracy of 1.0 
% tor the determination of €P,,. (author). 


32322 (KEK-90-17, pp. 1-26) The design of the IRIS inelas- 
tic neutron spectrometer and improvement to its analysers. 
Carlile, C.J. (Rutherford Appleton Lab., Chilton (UK)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1990. 
(CONF-9004308-: 2. meeting on tunnel, Tsukuba (Japan), 24 Apr 
1990). In TUNNEL 902. 149p. Order Number DE91780304. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The design concept of the high resolution inelastic spectrometer 
IRIS was discussed by three experts at ILL in 1976 when the plan 
was formulated for a high intensity pulsed neutron source to be 
built at the Rutherford Appleton Laboratory in England. The pulsed 
source ‘ISIS’ produced its first neutrons in December, 1985, and 
the IRIS spectrometer recorded its first spectrum in August, 1988, 
the gestation period was 12 years. The original 1976 design of 
IRIS included the arrays of graphite and silicon in exact backscat- 
tering geometry at the end of the 44 m long curved neutron guide 
viewing a liquid hydrogen moderator and providing the estimated 
elastic resolution of 12 weV and 1 pweV. The spectrometer which 
was eventually built had dispensed with the silicon analyzer for the 
intensity reason, which allowed the graphite array to be designed 
slightly off backscattering, thus eliminating the need for a beam 
modulation chopper before a sample. During the first 3 years of the 
operation of ISIS, the very valuable contribution to the realization 
of IRIS was made by the provision of a pair of double beryllium an- 
alyzers. The basic design of IRIS, the details of the spectrometer 
design and the improvement of the analyzers are reported. (K.!.). 


32323 (KEK-90-17, pp. 27-34) Present status of LAM-80ET. 
Izumi, Y. (Yamagata Univ., Yonezawa (Japan). Faculty of Engi- 
neering). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1990. (CONF-9004308-: 2. meeting on tunnel, 
Tsukuba (Japan), 24 Apr 1990). In TUNNEL 902. 149p. Order 
Number DE91780304. Source: OSTI; NTIS (US Sales Only); INIS. 
The present report briefly describes major aspects of a 
quasielastic neutron scattering spectrometer installed at KEK (Na- 
tional Laboratory for High Energy Physics, Japan). It is a latticed 
array mirror (LAM) spectrometer for measuring the neutron TOF 
which employs the KENS spallation cold neutron source and crystal 
analyzer mirror. This spectrometer is a very useful device to study 
diffusive motion or the relaxation process in molecular science and 
in many other fields. By measuring the quasielastic neutron scatter- 
ing, one can obtain useful information for the analysis of temporal 
and spatial properties of atoms and molecules which are in random 
motion with a characteristic time of 10-'* to 10-® seconds. The re- 
port then outlines major design considerations and some details of 
down-scattering crystal spectrometer LAM-80ET which uses a mica 
analyzer. Its configuration is shown and discussed. The LAM-80ET 
spectrometer incorporates a LAM-type analyzer mirror. Its perfor- 
mance is then outlined focusing on its resolution. The LAM-80ET 
spectrometer has demonstrated a satisfactory performance particu- 
larly in tunneling study of N-oxy + picoline. Usefulness of the 20 K 
methane pulsed cold source has also been demonstrated. (N.K.). 


32324 (KFTI-88-60) Polarimeter based on gaseous deu- 
terium target and semiconductor detectors. Viadimirov, Yu.V. 
(and others); Denyak, V.V.; Evseev, I.G. AN Ukrainskoj SSR, 
Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1988. 4p. (In 
Russian). Order Number DE92601498. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Design of polarimeter based on gaseous deuterium target and 
semiconductor detectors is described. Results of measuring degree 
of linear polarization of +-quanta, formed during movement of 1200 
MeV electrons along (110) plane of silicon crystal are presented. 


32325 (LA-—12127-MS) Calibration correction factors for the 
Los Alamos Neutron Well. Olsher, R.H. Los Alamos National 
Lab., NM (United States). Aug 1991. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE91017380. Source: OST!; NTIS; GPO Dep. 

Portable neutron rem meters are calibrated at Los Alamos using 
a Pu- 239/Be neutron source located inside a well. The Los 
Alamos Neutron Well is calibrated using an Eberline NRD detector 
that has been calibrated to the source free-in-air. Because the 
NRD detector’s inherent energy response does not closely follow 
the true fluence-to- dose conversion function at intermediate ener- 
gies, it does not respond accurately to the scattered neutron 
spectrum generated in the well. The magnitude of this error was in- 
vestigated to determine the appropriate correction factor for each 
calibration distance. The analysis proceeded in two phases. First, 
the NRD detector response was calculated from first principles us- 
ing Monte Carlo methods as a function of energy. A nominal 
production version of the Eberline NRD detector was modeled to 
include the counter tube. The calculated response function was 
benchmarked against measurements performed on the neutron 
source. Next, neutron transport in the well was simulated using 
Monte Carlo techniques to determine the fluence at the top of the 
well. The calculated fluence was folded in with both the conven- 
tionally true fluence-to-dose conversion function and the detector 
response function to obtain the true dose and detector response at 
each position in the well. The ratio of the true dose to the detector 
response gives the desired correction factor. The correction factors 
ranged from 0.88 to 0.95 with the greatest correction being at a 
detector-to-source distance of 100 cm. The small magnitude of the 
correction factors reflects the fact that the dose at the top of the 
well is dominated by fast neutrons. 4 refs., 18 figs., 4 tabs. 


32326 (LA-UR-91-2380) Comparison of the Savannah River 
Site billet active well coincidence counter and two Calitornium 
Shufflers. Sadowski, E.T. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Griffin, J.C.; Rinard, P.M. Los Alamos 
National Lab., NM (United States). [1991]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-910774-61: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91016019. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A Scrap Californium Shuffler at the Savannah River Site (SRS) 
was calibrated to assay the U-Al cores of billets (an intermediate 
step in the SRS reactor fuel fabrication cycle.) The precision of the 
Scrap Shuffler over several years has been approximately 0.50%. 
A typical total uncertainty for the assay of a core on the Scrap 
Shuffler is approximately 0.33% for a twelve minute assay. The 
precision over several months and a typical total uncertainty for the 
Billet Active Well (neutron) Coincidence Counter (BAWCC) are 
approximately 1.0% and 1.9%, respectively, for a fifteen minute as- 
say. A new Billet Californium Shuffler specifically designed for 
assaying SRS billets has yielded precision (over one month) and 
total uncertainty results of 0.40% and 0.69%, respectively, for an 
eight minute assay. The introduction of a measurement point into 
the fuel fabrication cycle to replace estimates based upon material 
weight will greatly enhance material and process control in the Re- 
actor Materials area of SRS. The use of all three instruments 
provides a comparison of the relative merits of Active Well (neu- 
tron) Coincidence Counters (AWCCs) and shuffiers for assay of 
homogeneous and geometrically simple material containing <~-U. 
The measurement precisions, systematic and random uncertain- 
ties, as well as the procurement and operation of each instrument 
will be compared. 3 refs., 5 figs., 1 tab. 
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32327 (LBL—30940) Amorphous silicon based radiation de- 
tectors. Perez-Mendez, V. (Lawrence Berkeley Lab., CA (United 
States)); Cho, G.; Drewery, J.; Jing, T.; Kaplan, S.N.; Qureshi, S.; 
Wildermuth, D.; Fujieda, |.; Street, R.A. Lawrence Berkeley Lab., 
CA (United States). Jul 1991. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9108122-1: 14. International Council of the Aeronautical 
Sciences (ICAS) conference, Garmisch-Partenkirchen (Germany), 
19-23 Aug 1991). Order Number DE91016417. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We describe the characteristics of thin(1 um) and thick (>30um) 
hydrogenated amorphous silicon p-i-n diodes which are optimized 
for detecting and recording the spatial distribution of charged parti- 
cles, x-rays and + rays. For x-ray, + ray, and charged particle 
detection we can use thin p-i-n photosensitive diode arrays coupled 
to evaporated layers of suitable scintillators. For direct detection of 
charged particles with high resistance to radiation damage, we use 
the thick p-i-n diode arrays. 13 refs., 7 figs. 


32328 (MPI-PAE/Exp.E!|—238) Design and construction of 
the wire chamber sectors for the ALEPH time projection cham- 
ber. Ackermann, K.; Kothhuber, W.; Richter, R.; Settles, R.; Stieg, 
H.; Weissbach, P. Max-Planck-institut fuer Physik und Astrophysik, 
Muenchen (Germany). Werner-Heisenberg-inst. fuer Physik. May 
1991. 20p. Order Number DE92704572. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Design and construction, quality control and test procedures for 
the ALEPH TPC sectors are described. (orig.). 


32329 (OUP-91-17) The timing control unit (TCU) and the 
fan-out (FO) for the DELPHI SAT calorimeter. Wikne, J.C. Oslo 
Univ. (Norway). Fysisk Inst. Jul 1991. 115p. Order Number 
DE92601499. Source: OSTI; NTIS (US Sales Only); INIS. 

Two specially developed fastbus modules for readout contro! and 
monitoring of the SAT calorimeter detector in the DELPHI experi- 
ment at CERN are described. The report is intended as a complete 
technical manual for these modules. 14 refs. 


32330 (SINS—2083/P-3/E/B) A 12-bit spectroscopy analog- 
to-digital converter type 713 for CAMAC acquisition systems. 
Kulka, Z.; Nadachowski, M.; Kreciejewski, M. Soltan Inst. for Nu- 
clear Studies, Otwock-Swierk (Poland). Dec 1989. 28p. (in Polish). 
Order Number DE91646042. Source: OSTI; NTIS (US Sales Only); 
INIS. 

New 12-bit a/d converter type 713 is described. The converter is 
designed for the digital measurement of the peak amplitudes of 
pulses with statistical or periodical time distribution. The Wilkinson 
conversion method has been used. The converter type 713 may be 
used as well in CAMAC spectrometry systems as in other mea- 
surement systems controlled by computers. The principal circuits of 
the a/d converter type 713 are presented. The detailed specifica- 
tions are given. 6 refs., 10 figs., 1 tab. (author). 


32331 (SINS—2084/P-3/E/B) A new 12-bit spectroscopy 
analog-to-digital converter type SAA intended for CAMAC ac- 
quisition systems. Borsuk, S.; Kulka, Z. Soltan Inst. for Nuclear 
Studies, Otwock-Swierk (Poland). Dec 1989. 24p. (in Polish). Order 
Number DE91646043. Source: OSTI; NTIS (US Sales Only); INIS. 

A new 12-bit spectroscopy analog-to-digital converter (ADC) type 
SAA (Successive Approximation type with channel width Averag- 
ing) intended for CAMAC acquisition systems is decsribed. ADC 
type SAA initiates new series of spectroscopy ADC's based on a 
binary-approximation method in which differential nonlinearity is 
corrected by a statistical channel width averaging method. The 
Structure and principle of operation, as well as some circuit realiza- 
tions and specifications of the new converter are described. 41 
refs., 5 figs. (author). 


32332 (SINS—2085/P-3/E/B) A 12-bit spectroscopy analog- 
to-digital converter type SAA (Successive Approximation type 
with channel width Averaging) intended for multichannel pulse 
height analyzer SWAN-1 based on IBM PC/XT/AT. Borsuk, S.; 
Kulka, Z. Soltan inst. for Nuclear Studies, Otwock-Swierk (Poland). 
Dec 1989. 18p. (in Polish). Order Number DE91646044. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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A 12-bit spectroscopy analog-to-digital converter (ADC) type SAA 
(Successive Approximation type with channel width Averaging) in- 
tended for multichannel pulse height analyzer SWAN-1 based on 
IBM PC/XT/AT has been described. Design principles, specifica- 
tions and measurements of a fundamental SAA-2 converter version 
are reported. Finally, two next versions of the converter with intro- 
duced modifications are discussed. 6 refs., 7 figs. (author). 


32333 (SINS—2096/P-3/E/B) A CAMAC unit for charge mea- 
suring and pulse shape recording based on a fast, 8-bit 
parallel analog-to-digital converter. Kulka, Z.; Kreciejewski, M.; 
Nadachowski, M. Soltan Inst. for Nuclear Studies, Otwock-Swierk 
(Poland). Aug 1990. 27p. (In Polish). Order Number DE91646076. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A device designed mainly for measuring systems for testing pa- 
rameters of some type of detectors used in the high energy 
physics is described. The device is one-module CAMAC unit. It is 
equipped in a fast, 8-bit parallel analog-to-digital converter 
"flash’type with a gated integrator at the input and a static RAM 
(4096 x 8 bit) at the output. The device enables measurements of 
the charge in pulses from detectors or registration of the shape of 
these pulses. The construction, operation and parameters of the 
circuits of the device are described and the way of programming 
functions using CAMAC dataway is given. 8 refs., 9 figs. (author). 


32334 (SLAC-PUB-5642) Progress and commissioning of 
the SLD Cherenkov Ring Imaging Detector. Abe, K. (Tohoku 
Univ., Sendai (Japan). Dept. of Physics); Hasegawa, K.; Suekane, 
F.; Yuta, H.; Antilogus, P.; Aston, D.; Bienz, T.; Bird, F.; Dasu, S.; 
Dolinsky, S.; Dunwoodie, W.; Hallewell, G.; Kawahara, H.; Kwon, 
Y.; Leith, D.W.G.S.; Muller, D.; NagaminStanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Aug 1991. 2p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO3-76SF00515. Grant PHY88-13669;Grant PHY88-13018. 
(CONF-910881—6: Particles and fields ‘91, Vancouver (Canada), 
18-22 Aug 1991). Order Number DE91018880. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We report the recent progress of the SLD Cherenkov Ring Imag- 
ing Detector. All of the individual components of the device (TPCs, 
mirrors, liquid radiator trays) have been completed and installed. 
Almost half of the electronics packages are installed and opera- 
tional, and the data acquisition system has been commissioned. 
The liquid CgF,4 recirculation system is functioning. The drift gas 
supply systems are operating well with TMAE, and the gaseous 
freon CsF42 recirculator is being brought on-line. Our monitor and 
control systems are fully functional. The commissioning of all 40 
TPCs at full operating voltage has gone very smoothly. The system 
shows a remarkable immunity to the SLC backgrounds, and yields 
very clean events, while operating with a single electron sensitivity. 
9 refs., 2 figs. 


32335 (SSCL-413) BCD/CPS: An event-level GEANT3 par- 
allelization via CPS. Roberts, L.A. Superconducting Super Collider 
Lab., Dallas, TX (United States). Apr 1991. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE91017238. Source: OSTI; NTIS; 
INIS; GPO Dep. 

BCD/CPS is an implementation of the Bottom Collider Detector 
GEANTS simulation for CPS processor ranches. BCD/CPS demon- 
strates some of the capabilities of event-parallel applications 
applicable to current SSC detector simulations using the CPS and 
CZ/CPS communications protocols. Design, implementation and us- 
age of the BCD/CPS simulation are presented along with extensive 
source listings for novice GEANT3/CPS programmers. 11 refs. 


32336 (SSCL-493) 2,2,4,4-tetramethyl pentane (TMP) phys- 
ical properties and safety considerations for use as a 
calorimeter fluid. Lawler, J.H.L. Superconducting Super Collider 
Lab., Dallas, TX (United States). Jul 1991. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE91018292. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Tetra Methyipentane, or TMP, has been proposed as a detector 
working fluid for the forward calorimeters of possible detectors. It 
has the empirical formula CgHo and is an isomer of nonane. 





There is some information and misinformation available about this 
compound, but overall its properties are estimated by similarity. It 
is between N nonane and isooctane, and a body of information is 
available for both of these common compounds. This report is in- 
tended to gather the safety-related information developed for 
2,2,4,4-tetramethyl pentane into one place and to point out and 
eliminate misconceptions encountered. 


32337 (SSCL-494) Tetramethy! Silane (TMS) physical prop- 
erties and safety considerations for use as a calorimeter fluid. 
Lawler, J. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jul 1991. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE91018291. Source: OSTI; NTIS; INIS; GPO Dep. 

Tetramethy! Silane, or TMS, has been proposed as a detector 
working fluid for the forward calorimeters of possible detectors at 
the Superconducting Super Collider (SSC). It has the empirical for- 
mula C4H,2Si. There is a considerable body of information and 
misinformation available about this compound. This report is in- 
tended to gather the safety-related information into one place and 
to point out and eliminate misconceptions encountered. 2 refs. 


32338 (SSCL-SR-1152) A design study of interaction halls 
and assembly procedures for a solenoidal detector at the SSC. 
Riddie, M. (RTK, Oakland, CA (United States)); Brown, J.; Dittert, 
L.; Nunez, A.; McGinley, W.; Kadel, R.W.; Edwards, W.; Rasson, 
J.; Bensinger, J.; Bintinger, D. RTK, Oakland, CA (United States). 
Apr 1991. 233p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE91018661. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents conceptual designs for interaction halis and 
assembly procedures for solenoidal-type detectors at the Super- 
conducting Super Collider (SSC). Previous design studies for 
detector halls and related facilities can be found in the SSC Con- 
ceptual Design Report (1986), the Proceedings of the Summer 
Study on the Physics of the Super Collider, the Proceedings of the 
Workshop on Experiments, Detectors, and Experimenta! Areas for 
the Super Collider (1987), the Site-Specific Study of SSC Support 
Facilities for Four Generic Detector Designs (1989), and the SSC 
Site-Specific Conceptual Design Report (1990). These previous re- 
ports of necessity focused on a variety of detectors and provided 
only roughly sized facilities and outlines of detector assembly and 
schedules. This report focuses on a solenoidal-type detector and 
presents in further detail the assembly procedures for several 
options for such a detector. Based on these assembly studies, in- 
teraction halls and surface facilities are conceptually designed and 
detector assembly schedules are formulated. The specific goals of 
this study are: To assemble detector designs for major design op- 
tions of the solenoidal- type detector. The options include a 
baseline detector with square muon steel and a modularized scintil- 
lator or warm liquid calorimeter, a detector with octagonal muon 
barrel steel and endcap air core torrids, and a detector with liquid 
argon calorimetry. To model the assembly sequence for each op- 
tion in detail, including required assembly tooling and environment. 
To develop the required hall design for each option, including 
space requirements, floor loading and movement requirements, 
crane requirements, shaft specifications, and safety requirements. 
To obtain from the above a detector assembly schedule. Some 
manpower estimates area also given. 


4402 Radiation Effects on Instrument Components, 
Instruments, or Electronic Systems 


Refer also to citation(s) 30797 


32339 (EUR-12922) Investigation on field removed pipe 
sections in the PISC hot laboratories. Cambini, M. (Commission 
of the European Communities, Ispra (Italy). Joint Research Cen- 
tre); Crutzen, S.; Jehenson, P.; Edelmann, X. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. 21p. 
Source: OSTI; NTIS (US Sales Only). 

Action no. 1 of PISC III (Programme for the Inspection of Steel 
Components): Real Contaminated Structures (RCS), seeks to col- 
lect results from specific investigations and limited round robin 
tests on real service induced defects in materials and structures of 
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the primary circuit of Light Water Reactors. The hot cell facilities at 
JRC-ispra are fully equipped for non destructive and destructive 
work on a collaborative basis. Cracked austenitic steel pipes com- 
ing from the primary circuit of the Muehleberg reactor (Switzerland) 
have been inspected in order to demonstrate the validity of the fa- 
cilities for the examination of these contaminated pieces. 


4404 Well Logging Instrumentation 


Refer also to citation(s) 32446, 32470, 32472, 32474, 32512, 
32513, 32514, 32519, 33051 


32340 (UCRL-JC—106917) A comparison of energy-window 
and spectral-fitting methods for the estimation of carbonate 
content in rocks using neutron-induced gamma rays. Hearst, 
J.R. (Lawrence Livermore National Lab., CA (United States)); 
Conaway, J.G.; Treka, D.E.; Grau, J.A. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9108135-2: 4. international Mineral and 
Geotechnical Logging Society (MGLS)/KEGS conference, Toronto 
(Canada), 18-22 Aug 1991). Order Number DE91017660. Source: 
OSTI; NTIS; GPO Dep. 

When a nuclear explosive is tested underground, rock close to 
the explosion is heated to very high temperatures. If any of that 
rock contains carbonates, these are dissociated and the carbon 
may combine with oxygen to form carbon dioxide. When the rock 
cools, the carbon dioxide remains gaseous, possible causing sub- 
surface pressures greater than atmospheric, which could increase 
the hazard of a delayed leak. To reduce that possibility, formations 
that might contain significant amounts of carbonates are analyzed 
for those materials. We have compared measurements of carbon- 
ate content from two commercial neutron-induced gamma-ray 
spectroscopy logging system in emplacement boreholes (2 to 4 m 
in diameter) at the Nevada Test Site (NTS). Both systems use 
high-energy neutrons to excite carbon and oxygen nuclei inelasti- 
cally, and a spectrometer to detect the resulting gamma rays. One 
system uses broad energy windows around the main carbon and 
oxygen gamma-ray peaks and relates the carbonate content to the 
ratio of the two window count rates. This ratio requires correction 
for the gap between the sonde and the borehole wall, which is 
measured mechanically, and for the formation water content, which 
is obtained from a neutron log. The other system determines car- 
bonate content by fitting the entire energy spectrum to a set of 
standard spectra reflecting the system response to pure elements 
in the formation. Water corrections are obtained directly from the 
spectroscopic measurements; no gap correction is needed. We 
tested both systems in a calibration facility to determine their re- 
sponses to different values of carbonate, gap, and water content. 
They were then run in two boreholes at the NTS. Cuttings samples 
from both holes were analyzed for carbonate content for compari- 
son with log results. 10 refs., 10 figs., 1 tab. 


4405 Thermal Instrumentation 
Refer also to citation(s) 32008 


32341 (IAE—4949-3) Automatic alignment system of 
monopulse laser device and data acquisition system for 
calorimetric transducers. Baranov, V.Yu. (and others); Borzenko, 
V.L.; Gordeev, A.Yu. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 
1989. 18p. (in Russian). Order Number DE91646120. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The structure and operation principle of automatic alignment sys- 
tem (AAS) and data processing system of calorimetric transducers 
are described. AAS executes sequence alignment of optic 
elements using coordinate pyroelectric transducers and cold con- 
siderably increase accuracy of alignment. Data processing system 
executes ring interrogation of calorimetric transducers, data trans- 
mission over a optic communication channel to computer, data 
processing and representation of data to operator. Schematic and 
functional diagrams of units are presented. 3 refs. 
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32342 Optical Johnson noise thermometry. Shepard, R.L.; 
Blalock, T.V.; Roberts, M.J. To Dept. of Energy. 30 Jan 1989. USA 
Patent patent application 7-303,181. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE91016890. Source: OSTI; NTIS; GPO Dep. 

This invention is a method and device for direct, non-contact 
temperature measure of a body. A laser beam is reflected from the 
surface of the body and detected along with the Planck radiation. 
The detected signal is analyzed using signal correlation technique 
to generate an output signal proportional to the Johnson noise in- 
troduced into the reflected laser beam as a direct measure of the 
absolute temperature of the body. 2 figs. 


4406 Optical instrumentation 


Refer also to citation(s) 31402, 31510, 32009, 32120, 32341, 
32449, 32796 


32343 (ANL-Trans—90-19) Optical signal multiplexer and 
demultiplexer. Tsubata, Hideo; Oharu, Nobuaki; Sashida, Kiyoshi. 
Argonne National Lab., IL (United States). 18 Dec 1990. 5p. Trans- 
lation of Japanese Patent Application No. 60-60605, filed 
September 14, 1983, published April 8, 1985. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE91017836. Source: OSTI; NTIS; GPO 
Dep. 

This invention pertains to an optical signal multiplexer and 
demultiplexer with the following characteristics: A single optical re- 
ceptor or emission diode is positioned facing the lens surface of a 
condenser lens at the focal point of said lens. Multiple collimator 
lens, which make parallel rays incident to the condenser lens or 
entrap parallel rays from the condenser lens, are positioned facing 
the respective condenser lens, noted above, on the side of said 
condenser lens opposite the above-noted light receptor or emission 
diode. At the focus spot of each collimator lens, another light emis- 
sion or receptor diode, which faces the corresponding collimator 
lens, is positioned individually relative to its respective positions. 3 


figs. 


32344 (BNL—46496) Interaction of InGa liquid alloy coolant 
with gold coated optical materials. Hulbert, S.L. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-910730-9: 4. international conference on 
synchrotron radiation instrumentation, Manchester (United King- 
dom), 15-19 Jul 1991). Order Number DE91017480. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A significant reaction is reported between gold surfaces and an 
indium-gallium eutectic liquid alloy often used to transfer heat away 
from optical elements in high power synchrotron radiation beam- 
lines. This reaction proceeds at the slightly elevated temperatures 
(70°C) typical of conservative bakeouts used to achieve ultrahigh 
vacuum in the chambers which house these optical elements (mir- 
rors, gratings, and crystals) without damaging their highly precise 
figure and finish. The nature and extent of this reaction is dis- 
cussed, based mostly on the experience gained recently during the 
vacuum commissioning of two mirror chambers for a VUV wiggler- 
based synchrotron radiation beamline. 2 refs., 5 figs. 


32345 (EGG—10617-5077) Streak tube channel capacity. 
Whiteson, A. EG and G Energy Measurements, Inc., Los Alamos, 
NM (United States). Los Alamos Operations. [1991]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC08- 
88NV10617. (CONF-9107115-29: Society of Photo-Optical 
Instrumentation Engineers (SPIE) meeting, San Diego, CA (United 
States), 21-26 Jul 1991). Order Number DE91017398. Source: 
OSTI; NTIS; GPO Dep. 

The channel capacity is the number of bits of information that 
can be encoded in a single sweep of a streak tube. Imitating the 
standard practice for digitizers, this channel capacity could serve 
as a figure of merit for comparing the relative values of streak 
tubes. An expression for tube channel capacity is developed in 
terms of its main performance characteristics. 2 refs., 1 fig. 


32346 (EGG—10617-5078) Streak tube dynamic range. 
Whiteson, A. EG and G Energy Measurements, Inc., Los Alamos, 
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NM (United States). Los Alamos Operations. [1991]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC08- 
88NV10617. (CONF-9107115—32: Society of Photo-Optical 
Instrumentation Engineers (SPIE) meeting, San Diego, CA (United 
States), 21-26 Jul 1991). Order Number DE91017394. Source: 
OSTI; NTIS; GPO Dep. 

Experimental results indicate that, up to their saturation point, 
streak tubes are linear, shot noise devices with no clearly defined 
noise floor. Also, we have shown that the dynamic range of a tube 
depends on the operator's choice of acceptable risk and of pixel 
size. 2 refs., 3 figs., 1 tab. 


32347 (JINR—10-89-841) Automated IBM PC/XT/AT based 
measurement and control system tor the DRON-3M X-ray 
diftractometer. Tulaev, A.B. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 14p. (In Russian). 
Order Number DE92601514. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Prib. Tekh. Ehksp. 

An automated IBM PC/XT/AT based measurement and control 
system for the DRON-3M X-ray diffractometer is decribed. The 
system permits carrying out of real time diffractometer control auto- 
matic X-spectra measurement and data acquisition, as well as 
experimental information computing and representation. The elec- 
tronic of the system consists of a CAMAC crate with analog and 
power modules, and a control and measurement organization mod- 
ule, performed as a single bord in the standard of PC electronics. 
The system provides X-spectra acquisition with volume up to 4K in 
the angle range from 100 to 160 degrees with a resolution of 0.01 
degree, a dead time less than 1mks and an exposition time from 
tenths of a second to dozens of minutes. 3 refs.; 5 figs. 


32348 Real-time alkali monitoring system. Goff, D.R.; Ro- 
manosky, R.R.; Hensel, P. To Dept. of Energy. 14 Sep 1988. USA 
Patent patent application 7-244,759. 35p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91017342. 
Source: OSTI; NTIS; GPO Dep. 

A fiber optics based optical emission line monitoring system is 
provided in which selected emission lines, such as the sodium 
emission line, may be detected in the presence of interfering back- 
ground radiation. A combustion flame is fed by a diverted portion 
of a process stream and the common end of a bifurcated or quad- 
furcated fiber optic light guide is adapted to collect light from the 
flame. The light is guided through the branches of the fiber optic 
cable to bandpass filters, one of which is adapted to each of the 
branches of the fiber optic light guide. The bandpass filters are 
centered at wavelengths corresponding to the emission lines to be 
detected and two separate filters are required for each species be- 
ing detected. The first filter has a bandwidth of about 3 nms and 
the second filter has a bandwidth of about 10 nms. Light detectors 
are located to view the light passing through the bandpass filters 
and amplifiers are connected to receive signals from the light de- 
tectors. The amplifier corresponding to the bandpass filter having 
the narrower bandwidth is preset to scale the signal by a factor 
equal to the ratio of the wide and narrow bandwidths of the band- 
pass filters. This scaling produces a scaled signal from which the 
difference between the scaled signal on the other signal can be 
calculated to produce a signal having an amplitude directly 
proportional to the concentration of the species of interest and in- 
dependent of background radiation. 4 figs., 1 tab. 


32349 Reflectance based optical fiber chemical sensor. But- 
ler, M.A.; Pfeifer, K.B.; Ricco, AJ. To Dept. of Energy. 18 Oct 
1988. USA Patent patent application 7-259,556. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE91016975. Source: OSTI; NTIS; 
GPO Dep. 

A thin film chemical sensor undergoes changes in reflective opti- 
cal properties when exposed to a chemical species. A thin metal 
film is deposited at the end of an optical fiber, and exposure of the 
thin film to the chemical species causes changes in the effective 
thickness of the thin film, thereby changing its reflective properties. 
A chemical detection system based on the thin film sensor includes 
a light source and an optical divider for dividing light from the light 
source into a first and second light path. The first light path leads 
to circuitry for providing a reference signal. The thin film chemical 
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sensor receives light from the second light path, and a photoelec- 
tric detector detects light reflected from the chemical sensor and 
provides an electrical signal representative of the reflected light. 
Circuitry is provided for comparing the reference signal with the 
reflected light signal, thereby providing a measurement signal in- 
dicative of the presence of the chemical species. 5 figs. 


32350 (SAND-90-3161C) A miniature acousto-optic image 
correlator. Molley, P.A.; Sweatt, W.C.; Strong, D.S. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9107115-44: Society of 
Photo-Optical Instrumentation Engineers (SPIE) meeting, San 
Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE91018002. Source: OSTI; NTIS; GPO Dep. 

An acousto-optic (AO) image correlator architecture will be pre- 
sented that minimizes the overall system size while maintaining 
excellent image quality for large input scenes. The correlator can 
accommodate grayscale input scenes with dimensions of 512 x 
244 pixels and grayscale reference templates of size 64 x 64 pix- 
els. The size of the optical system, however is less than ten cubic 
inches, 1in. x tin. x Qin. This design incorporates a surface emit- 
ting laser diode array that has a center-to-center spacing of the 
laser elements matched to the row spacing on the CCD. Further- 
more, the space-bandwidth and center frequency of the AO cell 
are chosen to match the length of the input image information in 
the cell to the width of the CCD. These two design decisions allow 
close to one-to-one imaging through the entire optical system pro- 
ducing the shortest possible path length. The optics were then 
designed with a goal of producing nearly diffraction-limited quality. 
8 refs., 3 figs., 1 tab. 


32351 (SAND—91-1248C) Laboratory test results of solid 
state video cameras. Terry, P.; Greenwoll, D.A. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910774-52: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91016189. Source: 
OSTI; NTIS; GPO Dep. 

Sandia National Laboratories has considerable experience with 
video systems used for alarm assessment. Until recently the cam- 
era of choice for lighted security applications was the monochrome 
vacuum tube video camera. However, with recent advancements in 
the solid state imager technology, the integration of tube cameras 
in security systems may soon become obsoiete. The sensitivity and 
resolution of solid state imagers is approaching that of vacuum 
tube imagers. In addition, solid state cameras have a relatively 
long lifetime and require little maintenance. Initial equipment costs 
are similar. Due to the increased performance of solid state im- 
agers, Sandia has established an ongoing program to evaluate 
these cameras. The evaluations are performed mainly to verify 
manufacturers’ specifications for resolution, sensitivity, and signal 
to noise ratio, which are the critical camera parameters that should 
be considered when designing video systems. This report defines 
these parameters, describes the test procedures, and provides test 
results. 1 figs., 2 tabs. 


32352 (UCRL-102272) Dualwavelength absorption op- 
trode for trace-level measurements of trichloroethylene and 
chlorotorm. Angel, S.M.; Ridley, M.N. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1990. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-8909177-3: O/E Fibers '89: meeting of the 
International Society for Optical Engineering, Boston, MA (United 
States), 5-8 Sep 1989). Order Number DE91017426. Source: 
OSTI; NTIS; GPO Dep. 

Optrodes that provide trace-level detection of trichloroethylene 
and chloroform with high accuracy have been developed. High ac- 
curacy is obtained by providing an internal intensity reference. 11 
refs., 7 figs. 


32353 (USGS-OFR-90-49) Geologic mapping of tunnels 
using photogrammetry: Camera and target positioning. Coe, 
J.A. (Geological Survey, Denver, CO (United States)); Duehoim, 
K.S. Geological Survey, Denver, CO (United States). 1991. 15p. 


Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract Al08-78ET44802. Order Number DE91018394. Source: OSTI; 
NTIS; INIS; US Geological Survey, Books and Open-File Reports 
Section, Box 25425, Federal Center, Denver, CO 80225; GPO Dep. 

A photogrammetric method has been developed by the US Geo- 
logical Survey and the US Bureau of Reclamation for the use in 
geologic mapping of tunnels (drifts). The method requires pho- 
tographing the tunnel walls and roof with a calibrated small-format 
camera to obtain stereo pairs of photos which are then oriented in 
an analytical stereo plotter for measurement of geologic features. 
The method was tested in G-tunnel at Rainier Mesa on the Nevada 
Test Site. Calculations necessary to determine camera and target 
positions and problems encountered during testing were used to 
develop a set of generic formulas that can be applied to any tun- 
nel. 7 figs. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


32354 (UCRL-JC—107927) Global extrema in traveltime to- 
mography. Berryman, J.G. Lawrence Livermore National Lab., CA 
(United States). Jul 1991. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9106262-3: 3. International Association of Mathematics 
and Computers Simulation (IMACS) symposium on computational 
acoustics, Cambridge, MA (United States), 26-28 Jun 1991). Order 
Number DE91017666. Source: OSTI; NTIS; GPO Dep. 

In acoustics of inhomogeneous media, Fermat's principle of least 
time has often been used in bending methods of ray tracing to de- 
termine ray paths for purposes of forward modeling. Fermat's 
principle plays an equally important role in traveltime inversion, i.e., 
when attempting to estimate the wave velocities in a medium 
through which the wave has traveled in a measured time from 
known source to receiver. Since measured first-arrival traveltimes 
are necessarily the minimum traveltimes through the medium 
whose sound velocity profile is to be reconstructed, Fermat's prin- 
ciple allows us to assign all possible wave-speed profiles to one of 
two classes: a model is either infeasible or feasible depending on 
whether or not there are any paths from source to receiver that 
has less traveltime than that measured. The feasible set is convex 
and furthermore an exact solution to the inversion problem (if any) 
must lie on the boundary between the feasible and infeasible sets. 
Thus, Fermat's principle permits the convexification of the nonlin- 
ear traveltime inversion problem, so the only extrema are global 
extrema. 16 refs., 2 figs. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 29634, 29694, 29812, 31332, 31491, 
31864, 31865, 31936, 32001, 32146, 32211, 32375, 32599, 32820, 
32821, 33491, 33492, 33493, 33494, 33513 


32355 (BNL—46432) Ultrastructural and elemental imaging 
of biological specimens by soft x-ray contact microscopy. 
Panessa, B.J. (State Univ. of New York, Stony Brook, NY (United 
States). Dept. of Orthopedics); Hoffman, P.; Warren, J.B.; Feder, 
R.; Sayre, D. Brookhaven National Lab., Upton, NY (United 
States). [1980]. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-800413— 
2: Scanning electron microscopy meeting, Chicago, IL (United 
States), 22-25 Apr 1980). Order Number DE91016912. Source: 
OSTI; NTIS; GPO Dep. 

Soft X-ray contact microscopy offers a means of visualizing un- 
stained as well as stained biological materials at better than 6 nm 
resolution. Soft X-ray imaging depends on differential absorption of 
incident soft (1—10nm wavelength) X-rays by the endogenous ele- 
ments within a specimen. The advantages of sing soft X-rays for 
imaging are: (1) reduced specimen damage during exposure; (2) 
ability to image hydrated specimens at atmospheric pressure; (3) 
ability to image specimens ranging in thickness from less than 40 
nm to as much as 10um; and (4) ability to map the elemental com- 
position of the specimen through observation of the differential 
absorption of properly chosen incident x-ray wavelengths. This pa- 
per explains the principles of image formation and demonstrates 
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the use of soft X-ray contact microscopy with biological samples 
which could not readily be imaged in their natural form using con- 
ventional electron microscopy methods. Data are also presented 
on the recognition of compositional features in histochemically 
treated articular joint tissues. 30 refs., 15 figs. 


32356 (CNIC—00356) Measuring of wall thickness of Zr-4 
tubes by ultrasonic method. Lin Dayuan (Baoji Non-ferrous Metal 
Works, SN (China)); Jiang Hao. China Nuclear Information Centre, 
Beijing, BU (China). Oct 1989. 5p. (In Chinese). (NFMW-0003.). 
Order Number DE91646119. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A method of using a narrow pulse transducer and pulse echoes 
for measuring the wall thickness of Zr-4 tubes is presented. The 
wall thickness is determined by measuring the interval time of 
echoes at the interfaces. The accuracy of this device can reach to 
micrometer ranges due to improvements of the signal processing 
and circuit designing. A metallographic examination method for cal- 
ibrating the reference of standard tube is also given. 


32357 (CONF-900981-, pp. 157-166) Smart structures for 
fossil energy applications. Claus, R.O. (Virginia Polytechnic Inst. 
and State Univ., Blacksburg, VA (USA)); Desu, S.B. USDOE Pitts- 
burgh Energy Technology Center, PA (United States); USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1990]. DOE Contract AC21-89MC25159. From 1990 Advanced 
Research and Technology Development (AR&TD) direct utilization, 
and instrumentation and diagnostics contractors review meeting; 
Pittsburgh, PA (United States); 16-18 Sep 1990. In Proceedings of 
the advanced research and technology development direct utiliza- 
tion, instrumentation and diagnostics contractors’ review meeting. 
547p. Order Number DE91006344. Source: OSTI; NTIS. 

The objective of this project is to develop optical fiber sensor 
methods for the nondestructive on-line evaluation of the in-service 
operation and gradual degradation of ceramic cross flow (CXF) fil- 
ters. Smart CXF filters will be developed which will incorporate clad 
and coated silica and sapphire optical fibers as the sensing ele- 
ments to determine strain and temperature, particle buildup on the 
fitter tiles, cracking of the tiles and debonding between the tiles. 
Claddings such as titanium, zirconia, and silica will be deposited 
on commercially available sapphire rods to form an optical wave- 
guide. Characterization of the sapphire waveguides will include 
spectral attenuation and scattering. It is anticipated that the sap- 
phire fiber cladding results obtained as part of the contract task will 
be applicable to other sapphire fiber sensor element applications. 
Also, silica fibers with metal coatings such as silver and nickel for 
high temperature protection will be fabricated. A plan for the 
simulated testing of a number of silica and sapphire fiber sensor- 
instrumented smart CXF filter elements has been prepared and is 
being followed to allow test filter evaluation in parallel with other 
CXF filter on-line evaluation. Finally, models of CXF filter degrada- 
tion and damage will be compared with on-line smart filter 
experimental test results. These comparisons and subsequent de- 
structive evaluation of the filters and characterization of the tested 
fitter material will be used to deermine both the validity of the mod- 
els and the optical fiber sensor data. 


32358 (CONF-900981-, pp. 325-334) In situ real-time 
species analysis of particulates and deposits. Ottesen, D.K. 
(Sandia National Lab., Livermore, CA (USA)); Baxter, L.L.; Hard- 
esty, D.R. USDOE Pittsburgh Energy Technology Center, PA 
(United States); USDOE Morgantown Energy Technology Center, 
WV (United States). [1990]. Frorn 1990 Advanced Research and 
Technology Development (AR&TD) direct utilization, and instrumen- 
tation and diagnostics contractors review meeting; Pittsburgh, PA 
(United States); 16-18 Sep 1990. In Proceedings of the advanced 
research and technology development direct utilization, instrumen- 
tation and diagnostics contractors’ review meeting. 547p. Order 
Number DE91006344. Source: OSTI; NTIS. 

The objective of the work is to develop in situ optical diagnostic 
techniques to investigate in real time the chemical properties of 
deposits formed on the surfaces of materials exposed to high tem- 
perature coal combustion, as well as solid particles of coal, char 
and ash, in high temperature multifuel combustion process and gas 
cleanup flows. Such methods will aid in the basic understanding of 
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the chemical and physical mechanisms of deleterious scale forma- 
tion on reactor and het exchanger surfaces. Laser spark 
spectroscopy (LASS) is a diagnostic technique which offers the 
ability to identify the elemental composition of particulates prior to 
deposition, and of deposit layers on the high temperature substrate. 
A high-energy pulsed laser is used to vaporize a particle or a 
portion of the solid deposit, and time-resolved spectroscopy is em- 
ployed to measure the intensities of elemental emission lines which 
can be related to chemical composition. This technique is particu- 
larly sensitive to the metallic constituents of coal, and affords a 
means of following the evolution of mineral matter through the com- 
bustion and deposition processes. Results to date are discussed. 


32359 (CONF-900981-, pp. 433-450) AR and TD instrumen- 
tation fluidization research. Fasching, G.E.; Smith, N.S. USDOE 
Pittsburgh Energy Technology Center, PA (United States); USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1990]. From 1990 Advanced Research and Technology Develop- 
ment (AR&TD) direct utilization, and instrumentation and 
diagnostics contractors review meeting; Pittsburgh, PA (United 
States); 16-18 Sep 1990. In Proceedings of the advanced research 
and technology development direct utilization, instrumentation and 
diagnostics contractors’ review meeting. 547p. Order Number 
DE91006344. Source: OSTI; NTIS. 

Research efforts are directed to the development of unique sen- 
sors, instrumentation systems, and measurement techniques for 
quantification of parameters of fluidization phenomena related to 
collective and to individual particle dynamic behavior. The collec- 
tive behavior parameters include bed density, bubble motion, solids 
pressure, circulation patterns, and surface contours. The individual 
parameter candidates include particle velocity and impact momen- 
tum vectors. The research has been focused on the development 
of three instrumentation systems for fluidized-bed applications. The 
development through FY89 of two of these systems, the capaci- 
tance imaging system (CIS) and the particle impact probe (PIP), 
are described elsewhere. The authors describe here the progress 
made on the PIP and CIS systems over the past year and introduce 
the third system, the particle position-velocity probe (PPVP), which 
has capabilities complementary to those of the other two systems. 


32360 (JINR-D—13-88-938, pp. 316-320) Miroprocessor 
cotrolled subnanosecond time-integral measuring system. 
Peev, T.P.; Mitev, M.G.; Tashev, |.Zh. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (In Russian). (CONF-8809525—: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Time interval measuring system designed for recording of rapidly 
occuring process which operates under the MC 6809 microproces- 
sor control is described. Measurement accuracy for time intervals 
constitutes 100 ns. 


32361 (SAND-91-0208C) Strain gauges as intrusion detec- 
tion sensors. Ream, W.K. (Sandia National Labs., Albuquerque, 
NM (United States)); Hopkins, C. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910774—21: 32. Institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE91016194. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Strain gauges have been studied for use as intrusion detection 
sensors in several applications being investigated at Sandia Na- 
tional Laboratories. Strain gauges are attached to a metal structure 
to monitor the quiescent strain in the structure. The change in the 
quiescent strain, when an intruder adds weight to the structure pro- 
vides the alarm mechanism. The basic theory of force sensors is 
covered to lay the foundation for this application. How this basic 
theory is applied to security sensors is discussed, and how this 
class of sensors is applicable to security at Department of Energy 
facilities is covered. Several applications are described for strain 
gauges as security sensors. Test results are presented from a six- 
month test conducted at a Department of Energy facility using a 
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strain gauge to monitor overhead lines crossing a security perime- 
ter. Monitoring these overhead lines with strain gauges is valuable 
because the cost is much less than the cost to bury the lines. 


32362 (SAND-91-1265C) Experimental study of an ad- 
vanced three-component borehole seismic receiver. Sleefe, 
G.E.; Engler, B.P. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-911156— 
1: Society of Exploration Geophysicists annual meeting, Tulsa, OK 
(United States), Nov 1991). Order Number DE91014652. Source: 
OSTI; NTIS; GPO Dep. 

An advanced three-component borehole seismic receiver has 
been designed, developed, and tested. This receiver was designed 
with the aid of finite element vibration modeling to be free of signifi- 
cant clamp resonances below 2000 Hz. This broad frequency 
range makes this sonde well suited for cross-well seismic imaging 
applications. State-of-the art piezoelectric accelerometers are used 
as the three-component sensors and provide signal enhancement 
relative to conventional geophones. The use of these accelerome- 
ters offer a signal-to-noise enhancement of approximately 20 dB at 
1000 Hz over moving-coil seismic geophones. Additional features 
of the sonde include high temperature/pressure operation, small 
size, lightweight, field-durable construction, and multi-station ex- 
pansion capability. A prototype accelerometer-based sonde was 
field tested at the Texaco Humbie Field to determine its perfor- 
mance characteristics. A borehole explosive source was used to 
test the sonde in a cross-well configuration (815 ft well-to-well sep- 
aration). For comparison purposes, similar cross-well tests were 
performed using a commercial VSP-type tool and buried/cemented 
geophones. The advanced sonde exhibited significantly improved 
coupling relative to the VSP tool as evidenced by increased band- 
width and signal-to-noise ratio. Accordingly, the advanced sonde 
produced signals which rival those produced by the buried/ 
cemented geophones. 5 refs., 6 figs. 


32363 (UCRL-JC—107984) Subpicosecond x-ray streak 
camera. Bowers, M.W.; Shepherd, R.L.; Stewart, R.E. Lawrence 
Livermore National Lab., CA (United States). 12 Jul 1991. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9107115-38: Society of Photo- 
Optical Instrumentation Engineers (SPIE) meeting, San Diego, CA 
(United States), 21-26 Jul 1991). Order Number DE91017664. 
Source: OSTI; NTIS; GPO Dep. 

We have designed and built an x-ray streak camera with subpi- 
cosecond time resolution. This camera attains its fast temporal 
resolution through a very strong extraction field, 100,000 V/cm, at 
the photocathode. It incorporates a narrow electron emission band 
photocathode that will also help the time resolution. The total time 
resolution has been calculated to be near 600 fs. 2 refs., 3 figs. 
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32364 (ANVEAIS/TM-52) Evaluation of knowledge-based 
system development tools. Duffy, M.K.; Macal, C.M.; Peeren- 
boom, J.P.; Nevins, M.R.; Whitfield, R.G.; Fuja, R.S. Argonne 
National Lab., IL (United States). Environmental Assessment and 
Information Sciences Div. Jul 1991. 98p. Sponsored by Department 
of Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE91017241. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the results of a study for US Special Opera- 
tions Command to (1) evaluate commercially available 
knowledge-based system development tools within the context of 
the myriad needs of the Special Operations community and (2) 
make recommendations regarding the acquisition and use of such 
tools. A comprehensive set of quantitative and qualitative evalua- 
tion criteria was defined and used to compare four candidate tools. 
Decision analysis techniques assisted four individuals knowledge- 
able about Special Operations in ranking the candidate tools. 18 
refs., 5 figs., 4 tabs. 


32365 (K/DSRD-412) Predicting combat effects. Hartely, 
D.S. Ill. Oak Ridge K-25 Site, TN (United States). Aug 1991. 387p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840T21400. Order Number 
DE91018180. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The immediate goal of this research is to produce a reliable 
methodology for estimating the relative combat effectiveness of So- 
viet and US forces. Although there are problems with determining 
exactly what the forces are, both in composition and in numbers, a 
more basic problem lies in determining the worth of these forces. 
The only data we have on the interaction of forces, and hence the 
means of determining their value, are historical battles. To use 
these data we make a basic assumption that there is a relationship 
between historical battles and any future battles. The projection of 
relationships deduced from historical data to future battles is ex- 
trapolation, a logical procedure prone to error. However, to the 
extent that certain classes of future battles fall within, rather than 
exterior to, the domain of historical battles, the projection process 
is interpolation, a much less risky procedure. Furthermore, it has 
been shown that some of the relationships involved in attrition are 
remarkably stable over time, lending more credence to our basic 
assumption of the applicability of historical data to the future. The 
research process will involve forming and testing hypothetical rela- 
tionships among objective and subjective factors known, or 
suspected, to have impacts on the outcomes of battles. This pro- 
cess will include the efforts of experienced military authorities and 
mathematicians. Part of the study will include investigations into 
those factors that have changed over time, most particularly tech- 
nology and part of the study will examine those factors that are 
more stable over time. Estimates will then be made of the relative 
impact of these groups of factors on future battles, providing a 
methodology for estimating relative combat effectiveness under the 
expected future conditions. 


32366 (LA-UR—91-1803) Mesa: A 3-D computer code for ar- 
mor/anti-armor applications. Holian, K.S.; Mosso, S.J.; Mandell, 
D.A.; Henninger, R. Los Alamos National Lab., NM (United States). 
[1991]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911103—-7: Con- 
ference on supercomputing '91, Albuquerque, NM (United States), 
18-22 Nov 1991). Order Number DE91013372. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

We describe a 3-D computer code, named MESA, developed 
specifically for simulations of armor and anti-armor systems at the 
Los Alamos National Laboratory with DARPA/Army/Marine Corps 
support. MESA is a three-dimensional (Cartesian) Eulerian code 
with hydrodynamics, high explosive bum, and material strength 
models. Among special features of MESA are its high-order advec- 
tion algorithm, its material interface tracking scheme and van Leer 
monotonic advection-limiting. We will briefly illustrate the code ca- 
pabilities by showing comparisons of several types of calculations 
with experiments. One problem shown in this paper is the impact 
of tantalum flyer plate on a tantalum target plate, during which free 
surface velocities on the backside of the target can be calculated 
as a function of time. The second problem is the impact of a cop- 
per cylinder on a rigid wall, producing deformation in the cylinder. 
Three other simulations will illustrate the phenomenon of fracture. 
16 refs., 10 figs. 


32367 Blank fire configuration for automatic pistol. Teague, 
T.L. To Dept. of Energy. 31 Aug 1988. USA Patent patent applica- 
tion 7-238,450. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91017337. Source: OSTI; NTIS; GPO Dep. 

A pistol configured to fire blank cartridges includes a modified 
barrel with a breach portion connected to an aligned inner sleeve. 
Around the inner sleeve, there is disposed an outer sleeve having 
a vent therein through which the cartridge discharges. The breach 
portion is connected to a barrel anchor to move backward in a 
slight arc when the pistol is fired. A spring retaining rod projects 
from the barrel anchor and receives a coiled recoil spring there- 
around which recoil spring has one end abutting a stop on the 
barrel anchor and the other end in abutment with the end of a 
spring retaining cup. The spring retaining cup is engaged by a 
flange projecting from the slider so that when the pistol is fired, the 
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slider moves rearwardly against the compression of the spring to 
eject the spent cartridge and then moves forwardly under the urg- 
ing of the spring to load a fresh cartridge into the breach portion. 
The spring then returns all of the slidable elements to their initial 
position so that the pistol may again be fired. 4 figs. 


32368 (UCRL-CR-105009) LINK (Logistics Information Net- 
work): LINK Final Functional Specification Document, 
Headquarters United States European Command, APO New 
York, NY 09131. Evans, G.G. (Aviation Logistics Consulting, 
Cincinnati, OH (United States)). Lawrence Livermore National Lab., 
CA (United States); Aviation Logistics Consulting, Cincinnati, OH 
(United States). Aug 1990. 54p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91017442. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

During the past six years the LINK (Logistics Information Net- 
work) Prototype became operational in December 1984, it was 
effectively used by the Transportation Community of USEUCOM 
(US European Command Headquarters) for free text and fixed for- 
mat electronic mail. It was used by other Logisiticians at the 
strategic levels of planning and decision support for the same pur- 
pose, but to a lesser extent because of the LINK prototype 
unclassified communications medium. Now that LINK has demon- 
strated the capability to achieve the elusive goal of “Supply item 
in~transit visibility”, it is very important to develop LINK to its full 
potential and satisfy the two most important goals initially con- 
ceived for LINK. They are: “Support of the crisis management staff 
and the decision makers”, and “computer to computer” data trans- 
fer. Both goals are now feasible and within the scope of the LINK 
and EC EDI Projects now in process under DOD charter. This 
study recommends that LINK be adopted as the “network of 
choice” for the day by day staff communications of the USEUCOM 
logistics staff. This should satisfy the urgent need of the USEU- 
COM Crisis Management Support Staffs to have access to this 
type of “in-place, in-transit visibility” of logistics resources for “time 
sensitive planning and rational resource allocation decisions”. This 
will eliminate a system support weakness which has been shown 
repeatedly during re-enforcement exercises. The focus of this func- 
tional specification document is on the information requirements of 
the strategic level logistics staffs at the crisis management centers 
at USEUCOM and the Service Components. Questions associated 
with the aggregation of sensitive logistics data are being addressed 
and solved by the LINK Project Office and Security. 


32369 (UCRL-CR-105166-1) The effect of shower/bath tre- 
quency on the health and operational effectiveness of soldiers 
in a field setting: Progress report for August 23, 1990—October 
31, 1990. Hall, L.C.; Daniels, J.I. Lawrence Livermore National 
Lab., CA (United States). 1 Nov 1990. 12p. Sponsored by Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE91017545. Source: OSTI; 
NTIS; GPO Dep. 

Dermal disease is significant cause of morbidity among soldiers 
in a combat setting. For example, among American combat troops 
in Vietnam, disability from skin disease was one of the single most 
important medical causes of man-days lost from combat. Currently, 
the US Army makes shower or bath facilities available to soldiers 
in the field on a weekly basis. US Army after-action reports and 
anecdotal descriptions from the field indicate that this may not be 
an optimal regimen for the maintenance of personal hygiene, espe- 
cially with respect to diseases of the skin. Determination of the 
optimal frequency of showering of bathing for soldiers in a combat 
setting is complicated by the fact of showering or bathing for sol- 
diers in a combat setting is complicated by the fact that soldiers in 
the US Army may be involved in field exercise or combat in many 
different areas of the world with a variety of climatic conditions. Al- 
though certain aspects of the role of environmental factors in the 
incidence and severity of dermal disease have been documented, 
the role of hygiene in the potential mitigation of these effects has 
not been evaluated. The present project entails a comprehensive 
review and analysis of available literature in order to determine the 
health impact of shower/bath frequency for soldiers in a combat 
setting. An integral component of this work is an evaluation of the 
impact of climate, and microclimate produced by clothing, on the 


430 ERA Vol. 16, No. 11 


type, frequency, and severity of skin disease. There is relatively 
large body of information concerning the effectiveness of antimicro- 
bial soaps in minimizing the incidence and severity of dermal 
disease. This data will be evaluated to determine whether use of 
these soaps, or an increase in the use of cleansing agents in gen- 
eral, will result in a decrease in the severity and incidence of 
diseases of the skin for soldiers in the field. 32 refs., 2 figs., 1 tab. 
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32370 [Electrical method and apparatus for impelling the ex- 
truded ejection of high-velocity material jets. Weingart, R.C. To 
Dept. of Energy. 27 Apr 1988. USA Patent patent application 7- 
186,992. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017144. Source: OSTI; NTIS; GPO Dep. 

A method and apparatus for producing high-velocity material jets 
is provided. An electric current pulse generator is attached to an 
end of a coaxial two-conductor transmission line having an outer 


' cylindrical conductor, an inner cylindrical conductor, and a solid 


plastic or ceramic insulator there between. A coaxial, thin-walled 
metal structure is conductively joined to the two conductors of the 
transmission line. An electrical current pulse applies magnetic pres- 
sure to and possibly explosively vaporizes metal structure, thereby 
collapsing it and impelling the extruded ejection of a high-velocity 
material jet therefrom. The jet is comprised of the metal of the 
structure, together with the material that comprises any covering 
layers disposed on the structure. An electric current pulse genera- 
tor of the explosively driven magnetic flux compression type or 
variety may be advantageously used in the practice of this inven- 
tion. 3 figs. 
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32371 (EGG-ME-9358) Large Blast/Thermal Simulator in- 
sulation/Valve Testing. Stacey, M.R. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Nov 1990. 145p. Sponsored by Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE91018819. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This document is written to describe, summarize, and report the 
testing on the Large Blast Thermal Simulation (LB/TS) pertormed 
at the Idaho National Engineering Laboratory. This work began 
during early 1988, and has continued until the time this report is is- 
sued. This report will describe the processes as occurred through 
the testing, including modifications determined necessary through 
the course of the project. Due to the increased emphasis on nu- 
clear forces there is a growing concern for the survivability of US 
weapon systems on a combined nuclear/conventional battlefield. 
One technique for testing the susceptibility of US weapon systems 
to blast effects uses specialized shock tunnels called biast wave 
simulators. In a Large BlastThermal Simulator (LB/TS) facility, 
blast waves are simulated by releasing compressed gas from a 
high-pressure steel driver tube into a large expansion tunnel. 


32372 (UCRL-ID—107987) CORRTEX, carbonates and No- 
vaya Zemlya. White, J.W. Lawrence Livermore National Lab., CA 
(United States). 8 Jul 1991. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE91017527. Source: OSTI; NTIS; GPO Dep. 

Carbonate rocks have regular properties that allow them to be 
well characterized in computer modelling applications that involve 
the CORRTEX method used for yield verification. This type of rock 
is common at the Novaya Zemlya test site in the Soviet Union. The 
Grueneisen equation of state is appropriate for carbonates, and its 
parameters are readily obtained from shockwave experiments per- 
formed on small samples with a gas apparatus. The key issue is to 
make certain that the samples are representative of the geology. 5 
refs., 8 figs. 


32373 (UCRL-JC—107004) One plausible explanation for 
water mounding. Burkhard, N.R.; Rambo, J.T. Lawrence Liver- 
more National Lab., CA (United States). Sep 1991. 14p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9109114—1: 6. symposium on 
containment of underground nuclear explosions, Reno, NV (United 
States), 24-26 Sep 1991). Order Number DE91017650. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

After some underground nuclear tests, it has been observed that 
the elevation of the static water level in a region around the test 
has been raised. This effect has become known as “water mound- 
ing”. Various hypotheses have been formed to explain this effect. 
We propose that some of the observed “water mounding” is the 
result of the shock wave crushing out the gas porosity from the ge- 
ologic media around the working point. The water table is thus 
elevated without actually transporting any water since the geologic 
media becomes fully saturated essentially instantaneously upon 
detonation; in addition local pressure heads are produced which 
can further elevate the standing water level in nearby holes. One 
and two dimensional computer simulations were run to estimate 
the extent of full saturation from this mechanism. We found that 
depending upon the strength of the rock, the zone of full saturation 
can range to about two cavity radii away from the working point 
and a zone of reduced gas porosity (and enhanced saturation) can 
range to about four cavity radii away from the working point. The 
decay of this shot-induced “water mound” is highly dependent upon 
the permeability of the geologic formation after the event. Based 
upon simple porous flow, the decay time for “water mounding” 
could range from months to years. 8 refs., 6 figs., 1 tab. 


32374 (UCRL-LR-107454) Report to Congress: Assess- 
ment of the safety of US nuclear weapons and related nuclear 
test requirements. Kidder, R.E. Lawrence Livermore National 
Lab., CA (United States). 26 Jul 1991. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE91017240. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The principal safety features included in the design of modern 
nuclear weapons are described briefly, and each nuclear weapon 
currently in the stockpile or under development is given a compar- 
ative safety rating from “A” through “D”, indicating the extent to 
which these safety features are included in its design. The list is 
then narrowed by deleting weapons currently scheduled for retire- 
ment and short-range, surface-to-surface tactical nuclear weapons 
that will likely be returned to the US and placed in storage. With 
the exception of the Minuteman and Trident ballistic missile war- 
heads, all warheads in this projected future stockpile will have both 
of the most important design features that contribute to nuclear 
weapon safety: enhanced electrical isolation (EEl) and insensitive 
high explosive (IHE). 3 refs., 1 tab. 
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32375 (LA-UR-91-2431) Rate effects of standard and high 
strip current microchannel plate image intensifiers (MCPiis). 
Yates, G.J. (Los Alamos National Lab., NM (United States)); Al 
bright, K.; Zagarino, P.; Thomas, M.C. Los Alamos National Lab., 
NM (United States). [1991]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36 
;AC08-88NV10617. (CONF-9107115-17: Society of Photo-Optical 
Instrumentation Engineers (SPIE) meeting, San Diego, CA (United 
States), 21-26 Jul 1991; EGG—10617-2107). Order Number 
DE91016196. Source: OSTI; NTIS; GPO Dep. 

The gains of gated microchannel plate image intensifiers 
(MCPIis) at high repetition rates (up to 10 kHz) were measured. 
Comparisons were made between the gain behavior of a standard 
ITT type F4111 MCPIIi and similar device incorporating a high strip 
current microchannel plate. The most notable effect observed for 
the standard MCPII is a decline in luminous gain with increasing 
gate repetition rate and with higher input irradiances. The intensi- 
fier with the higher strip current microchannel plate (MCP), on the 
other hand, exhibited little or no reduction in gain for gating fre- 
quencies up to 10 kHz under similar test conditions (60 pJ/cm? 
input energy density). The charge storage capacity and recharge 
time of the standard MCPII are most likely the limiting factors in its 
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ability to maintain a constant gain at high repetition rates. The limit- 
ing effect of the recharge time on the MCP gain is calculated and 
compared to the actual measurements. 7 figs. 
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32376 (SAND-91-0116C) RV strings of maximum curva- 
ture. Hull, D.G. (Texas Univ., Austin, TX (United States)); 
Zazworsky, R.M. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (AAS—91- 
445;CONF-9108126-1: AAS/AIAA astrodynamics conference, 
Durango, CO (United States), 19-21 Aug 1991). Order Number 
DE91016708. Source: OSTI; NTIS; GPO Dep. 

To design an effective interceptor for a string of reentry vehicles 
(RV's) released by a post-boost vehicle (PBV), it is necessary to 
have information about possible geometries of the string when it 
reaches a given altitude above the target. The geometry of the 
string, assumed for simplicity to contain three RV's, is determined 
by the motion of the PBV which is controlled by varying its thrust 
direction. Of interest in this study is maximizing the curvature of 
the string, which is represented by the distance of RV2 from the 
line joining RV, and RV3 when RV; reaches the intercept attitude, 
subject to the constraints that all three RV's must land within 3000 
ft distance of the target. The maximum curvature problem is formu- 
lated as a parameter optimization problem and solved by a 
nonlinear programming code known as GRG2. The thrust angles 
are assumed to be piecewise linear, and a total of 21 parameters 
is used. The maximum curvature is shown to be approximately 
2900 ft. 4 refs., 8 figs. 


32377 (SAND-91-0278C) Massively parallel computing at 
Sandia and its application to national defense. Dosanjh, S.S. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-911129—1: Nuclear explosives 
code developers conference, Monterey, CA (United States), 14 
Nov 1991). Order Number DE91008178. Source: OSTI; NTIS; 
GPO Dep. 

Two years ago, researchers at Sandia National Laboratories 
showed that a massively parallel computer with 1024 processors 
could solve scientific problems more than 1000 times faster than a 
single processor. Since then, interest in massively parallel process- 
ing has increased dramatically. This review paper discusses some 
of the applications of this emerging technology to important prob- 
lems at Sandia. Particular attention is given here to the impact of 
massively parallel systems on applications related to national de- 
fense. New concepts in heterogenous programming and load 
balancing for MIMD computers are drastically increasing synthetic 
aperture radar (SAR) and SDI modeling capabilities. Also, re- 
searchers are showing that the current generation of massively 
parallel MIMD and SIMD computers are highly competitive with a 
CRAY on hydrodynamic and structural mechanics codes that are 
optimized for vector processors. 9 refs., 5 figs., 1 tab. 


32378 (SAND-91-0765C) Massively paraile) computing and 
the mid-course tracking problem. Tomkins, J.L.; VanDyke, J.P. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
18p. Sponsored by Department of Defense, Washington, DC 
(United States); USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-911103—1: Conference on su- 
percomputing "91, Albuquerque, NM (United States), 18-22 Nov 
1991). Order Number DE91010864. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Strategic Defense Initiative (SDI) mid-course tracking prob- 
lem is a very computationally intensive problem that must be 
solved in real time. It is generally believed that a real-time solution 
is only possible through massively parallel computing. This paper 
discusses the implementation of the TRC code, a mid-course 
tracking code, on a 1024 processor nCUBE/ten computer. A brief 
discussion of the modeling approach used in the TRC is provided 
together with a discussion of how the TRC was restructured to 
make it run efficiently in parallel. The performance of the parallel 
version of the TRC over a wide range of problem sizes is dis- 
cussed and results obtained on a Cray X-MP single processor are 
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compared to the nCUBE/ten results. These results demonstrate the 
applicability of massively parallel MIMD computing to the SDI mid- 
course tracking problem. Also, the successful implementation of 
the TRC code and the performance of the nCUBE/ten versus a 
Cray X-MP processor (approximate run time speed up of six) 
demonstrate the potential of massively parallel MIMD computing for 
performing large, complex simulations. 7 refs., 6 figs., 1 tab. 
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32379 (LA-UR-91-2098) A report on the Tooele Army Depot 
tests performed during the period between April 23, 1991—May 
3, 1991. Application of acoustic resonance spectroscopy in 
CW treaty verification. Sinha, D.N.; Apt, K.E. Los Alamos National 
Lab., NM (United States). [1991]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9106257—1: Workshop on non-destructive evaluation tech- 
niques for chemical weapon treaty verification, Aberdeen Proving 
Ground, MD (United States), 25 Jun 1991). Order Number 
DE91016090. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The tests at Tooele provided an excellent opportunity to assess 
the capabilities of the Acoustic Resonance Spectroscopy system in 
a somewhat realistic setting for Chemical Weapons (CW) verifica- 
tion. The results obtained from these tests show the promise of 
this technique. With further refinement and proper algorithm devel- 
opment it seems likely that a fieldable system for CW verification 
can be built based on the ARS technique. There does not seem to 
be any obvious technical show-stoppers. The technique is quite 
fast and can be made much more efficient with further refinement. 
The repeatablility of the measurements is very good. An order of 
magnitude improvement in this area is possible by developing non- 
contact transducers. The measurements on munitions can be 
made in- situ, i.e. in pallets. This should help the measurement 
throughput considerably. The whole system is quite portable and 
the size can be reduced further by a factor of two. It is possible to 
build a system weighing less than 10 pounds, smaller than the size 
of a briefcase, and battery powered. The technique is capable of 
distinguishing different fill materials such as solid versus liquid. It 
may even be possible to tell the fill-level in one-ton containers, but 
that will require a more controlled study. With proper algorithm 
development, it is likely that this technique can be used to difteren- 
tiate between solid versus liquid fill of unknown containers without 
requiring any reference. To make the system fieldable will require 
significant refinement in the technique, transducers, and instrumen- 
tation. Further effort will have to be devoted to developing proper 
algorithms. Most of these required refinements are reasonably 
straighforward and can be accomplished over time. 13 figs. 
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32380 (DOE/EH-0186) Environment, Safety and Health 
Thesaurus/Dictionary. Clayton, D.C. (ed.). USDOE Office of Sci- 
entific and Technical Information, Oak Ridge, TN (United States). 
Jul 1991. 510p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91013428. Source: OSTI; NTIS; GPO 
Dep. 

The Environment, Safety and Health Thesaurus/Dictionary, was 
developed for the Office of Safety and Quality Assurance (EH-30) 
by the Department of Energy’s (DOE) Office of Scientific and Tech- 
nical Information (OSTI). This thesaurus/dictionary is to provide a 
single departmental reference for: (1) definitions or sernantic struc- 
ture of environment, safety, and health terms that will help assure 
consistent DOE-wide understanding of these terms, and (2) syn- 
onyms and related terms that will improve the logic of a user's 
analytical strategy for word searches in computerized environment, 
safety, and health information systems. In addition to special data 
fields found within the individual word blocks, the most noteworthy 
features of the document are the three appendices following the 
main body of the thesaurus. These appendices include: (1) a list- 
ing of all thesaurus acronyms and their reciprocal phrases; (2) a 
listing of all thesaurus terms under broader subject categories; and 
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(3) a separate mini-thesaurus for the DOE FRASE (Factor Rela- 
tionship and Sequence of Events) vocabulary used on the Safety 
Performance Measurement System (SPMS). Eventually, an elec- 
tronic version of the thesaurus/dictionary will be available on the 
Safety Performance Measurement System (SPMS) to improve 
users’ search and analytical capabilities. 


32381 (WHO-PEP-88.8) Basic principles of the WHO/UNEP 
global environmental radiation network: GEMS: Global Envi- 
ronmet Monitoring System. United Nations Development 
Programme; World Health Organization, Geneva (Switzerland). 
1988. 27p. (CONF-8712172-: WHO/UNEP expert meeting on the 
basic principles of a global network on environmental radiation 
monitoring and emergency response (GERMON), Le Vesinet 
(France), 15-18 Dec 1987). Order Number DE92601582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also issued in French. 

After the accident at Chernobyl, attempts were made to improve 
radiation monitoring capabilities and the exchange of information at 
both national and international levels. As part of these efforts it is 
proposed to establish a Global Environmental Radiation Monitoring 
Network (GERMON). This report contains an overview of existing 
national and international programmes, and makes suggestions 
about the structure and operational requirements of GERMON. An- 
nexes present the existing WHO environmental radioactivity 
monitoring network; give the measured CS-137 activities in milk 
samples in France, Sweden, Canada and the USA from 1974 to 
1985; and reproduce the text of the Convention on Early Notifica- 
tion of a Nuclear Accident. 
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Refer also to citation(s) 29717, 29718, 29720, 29723, 29771, 
29811, 29958, 30107, 30112, 30153, 30167, 30168, 30169, 30170, 
30172, 30173, 30174, 30238, 30429, 30451, 30452, 30453, 30456, 
30458, 30461, 30963, 30964, 30965, 30966, 30967, 30968, 30969, 
30970, 30971, 30972, 30973, 30974, 30975, 30976, 30977, 30978, 
30979, 30980, 30981, 30982, 31103, 31112, 31138, 31140, 31234, 
31235, 31236, 31325, 31531, 31718, 31880, 32458, 32462, 32516, 
32526, 32544, 32545, 32551, 32554, 33160 


32382 (AECS-PR/SS-20) Air pollution in Damascus city, 
radiation, gases, air particulates and heavy elements. Othman, 
Ibrahim (Atomic Energy Commission, Damascus (Syria)); Sabra, 
Shawki. Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Feb 1991. 72p. (in Arabic). Order Number DE91645133. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purposes of the study were to have a general survey for 
pollutants in Damascus City, to define the polluted areas and to 
determine the relationship between the pollutants and its sources, 
in addition of determining the regretion coefficient for the following 
elements: K, Ca, Mn, Fe, Cu, Zn, Rb, Sr, Pb and Br. Samples of 
leaves from different regions of Damascus city were analysed by 
using x-ray flourescence (XRF) for the mentioned elements. Stat 
graphics computerized and Surfur programmes were used in order 
to plot the map of Pb pollutant for Damascus city. Chemical 
detector tubes produced by Drager Company were used in the ab- 
sorbtion of air samples for Co, NOz and ozon where its colours 
were changed according to the concentration of the interested 
gases. While, for the measurement of suspended particles, 1400 

m of air samples were taken through fiber gass filter (Wahtman 
8x10 in) to measure the concentration of suspended particles. 
leaves samples were a good indicator for the level of pollution. Re- 
sults of analysing, a samples by using XRF to determine the 
concentration of the following elements: Ca, K, Cu, Mn, Fe, Zn, Pb, 
Rb, Br, and Sr, by using gamma spectroscopy system to difine the 
isotopes included in it, and to define the activity of *'*Pb show that 
dust and lead are the main pollutants in Damascus city, where the 
concentration of the suspended particles increased in the crowded 
transportation areas and reach to more than 700 mg/*m in which it 
decreases in holidays and at hight, as well as the decrease of the 
concentration of carbon monoxide at night, which increase in the 
morning due to the high trafic motion. Rains make a good cleaning 
factor for the suspended particles in about 80% of it, where the 





ratio of particles having a diameter less than 10y to the whole par- 
ticles range from 30% - 80%. (author).. 25 figs., 35 tabs 


32383 (ANL/CP-—73809) Parallel scalakility of the spectral 
transtorm method. Foster. |.: Gropp, W.; Stevens. R. Argonne 
National Lab., IL (United States). [1991]. 6p. Sponsored by 
USDOE. Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910326-8: 5. Society for Industrial and Applied 
Mathematics (SIAM) conference, Houston, TX (United States), 22- 
29 Mar 1991). Order Number DE91017991. Source: OSTI; NTIS; 
GPO Dep 

General circulation models (GCMs) are rarely run at resolutions 
finer than 100 km when used for weather modeling and 400 km 
when used for climate modeling. Yet simulation of weather and cli- 
mate on a regional scale requires resolution measured in the tens 
of kilometers. This will require substantially greater computational 
resources than are available today on even the fastest vector 
computers. The spectral transform method, despite well-known de- 
ficiencies, is the most widely used in current models because of its 
computational efficiency. Hence, it is important to understand the 
suitability of this method for parallel implementation. Here we con- 
sider the efficiencies of two different decompositions of the data 
across parallel processors. We combine both asymptotic analysis 
(dropping terms only when they are negligible for expected problem 
sizes) and empirical studies (for calibration of costs) of the shallow- 
water equations to get a realistic complexity estimate for parallel 
implementations of GCMs. Kauranne has provided a quick survey 
of some current thinking about parallelism in weather models and a 
high-level discussion of achievable parallelism. 13 refs, 4 figs. 


32384 (BNL—-46240-Rev.) Sampling of atmospheric car- 
bony! compounds for determination by liquid chromatography 
after 2,4-dinitrophenylihydrazine labelling: Revision. Vairava- 
murthy, A.; Roberts, J.M.; Newman, L. Brookhaven National Lab., 
Upton, NY (United States). Jun 1991. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9008162—2-Rev.: Symposium on measurement of airborne 
compounds: sampling, analysis, and data interpretation, Washing- 
ton, DC (United States), 26-31 Aug 1990). Order Number 
DE91015842. Source: OSTI; NTIS; GPO Dep. 

Carbony! compounds are both primary (directly emitted) and sec- 
ondary (formed in situ) atmospheric species, which play a major 
role in tropospheric photochemistry. Because of trace concentra- 
tions (parts-per-billion and lower), ambient air measurements of 
carbonyls pose serious analytical problems. Generally, chromato- 
graphic approaches combined with chemical derivatization have 
been used to enhance sensitivity and selectivity in analysis. 
Currently, the liquid chromatographic method coupled to 2.4- 
dinitrophenylhydrazine derivatization (DNPH-LC) is in widespread 
use. Interferences arising from similar compounds are greatly mini- 
mized by chromatographic separation; however, those in the air 
sampling step, especially with ozone, continue to be problematic 
and remain to be resolved. We discuss here the different sampling 
techniques used for time-integrated collection of carbonyls in the 
DNPH-LC methods. Emphasis is placed on addressing: (1) the 
principles, advantages, and limitations of sampling techniques; (2) 
problems associated with reagent blank and sampling instrument; 
and (3) effects of atmospheric co-pollutants, especially ozone. 58 
refs., 8 figs., 3 tabs. 


32385 (CFFTP-G—88043) The french experiment on envi- 
ronmental tritium behaviour -October 15, 1986. Ogram, G.L.; 
Barnes, M.; Russell, S.B. Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada). Dec 1988. 35p. Order Number 
DE91642109. Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental study of the behaviour of HT (tritiated hydrogen) 
released to the atmosphere was carried out in France on October 
15, 1986. A total of 2.6 x 10'* Ba of tritium was released over 2 
min from a 40 m stack. Measurements of tritium in air, soil and 
vegetation were made out to 2.5 km downwind under well charac- 
terized meteorological conditions. This report summarizes the 
overall experimental results and details the Canadian contribution 
which included participation in the planning meetings, measure- 
ment of air HT and HTO (tritiated water) concentrations during the 
release experiment, and model calculations with the Ontario Hydro 
Tritium Dispersion Code (OHTDC). No evidence was found of rapid 
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conversion of HT to atmospheric HTO. consistent with the results 
of paralle! Canadian experiments carried out in August 1986 and 
June 1987. and in contrast to a much earlier experiment in France 
The HTO concentrations in air during and after the release resulted 
partially from oxidation of HT to HTO in surface soils followed by 
emission of this HTO to the atmosphere and partially from the HTO 
impurity in the source. OHTDC model simulations of the experi- 
ment showed reasonable agreement with measured concentrations 
of HT and HTO in air once the potential HTO contamination in the 
source gas (approximately 0.02%) was considered 


32386 (CONF-9102110—-. pp. 5. Paper 3) Uncertainties in 
estimating the health benefits of air pollution abatement. Car- 
penter, R.A. (Environment and Policy Inst., Honolulu, H! (USA)). 
East-West Center, Honolulu, HI (United States). Resource Systems 
Inst.; Argonne National Lab., IL (United States). [1991]. From En- 
ergy and environment in the Asia-Pacific region: planning for an 
uncertain future; Honolulu, H| (United States): 13-15 Feb 1991. In 
Energy and the environment in the Asia-Pacific Region: Planning 
for an uncertain future. [Proceedings]. 583p. Order Number 
DE91012407. Source: OSTI: NTIS. 

Even in the US, the uncertainties attending quantification and 
monetization of health benefits from air pollution control are so 
large that the results must be used with great caution in setting 
abatement regulations. The uncertainties will be greater in other 
countries. It is suggested that they focus on the costs of control, 
seeking a marginal cost curve per unit of exposure avoidance. The 
eventual exposure limits will thus at least be achieved at minimum 
cost. Health effects are the most powerful motivation of political will 
in establishing and implementing environmental protection law. 
When these health effects and their economic value cannot be reli- 
ably demonstrated, other opportunities to improve public health 
with the limited resources available may be preferred over more 
stringent pollution control regulations. 


32387 (CONF-9102110-, pp. 10, Paper 4) Issues of environ- 
mental pollution and health. Smith, K.R. East-West Center, 
Honolulu, HI! (United States). Resource Systems Inst.; Argonne 
National Lab., IL (United States). [1991]. From Energy and environ- 
ment in the Asia-Pacific region: planning for an uncertain future; 
Honolulu, H! (United States); 13-15 Feb 1991. In Energy and the 
environment in the Asia-Pacific Region: Planning for an uncertain 
future. [Proceedings]. 583p. Order Number DE91012407. Source: 
OSTI; NTIS. 

Among other transitions undergone during economic develop- 
ment, nations experience an environmental risk transition as 
traditional environmental risks diminish and modern risks rise. The 
task in developing countries is to map out a trajectory such that 
traditional risks continue to decline as rapidly as possible, while the 
rise of modern risks is blunted. Successes and failures in this effort 
can be seen in the paths followed by the presently developed 
countries. There are two questions of concern: (1) what is the best 
trajectory; and (2) how fast along that trajectory should we move. 
Here, the author addresses only the first of these questions, recog- 
nizing that the second is quite important as well. Agreeing on two 
important premises can assist in choosing the appropriate environ- 
mental control trajectories: (A) the best trajectory is one such that 
each day's efforts reduce risk to the maximum extent possible, i.e., 
one meeting the least-cost criterion; and (B) quantitative risk com- 
parisons are needed because it is not possible to reduce any one 
risk to zero. If these premises are accepted, then certain features 
of the optimum trajectory can be described. This is illustrated here 
in the case of urban air pollution from fuel combustion in develop- 
ing countries. Compared to the approaches taken in the presently 
developed world to control air pollution, greatly improved trajecto- 
ries are possible by using risk indicators in a least-cost analysis set 
in the risk transition framework. 


32388 (CONF-9102110—, pp. 14, Paper 5) United Nations 
Environment Programme. Onogawa, K. (United Nations Environ- 
ment Programme, Bangkok (Thailand)). East-West Center, 
Honolulu, Hi (United States). Resource Systems Inst.; Argonne 
National Lab., IL (United States). [1991]. From Energy and environ- 
ment in the Asia-Pacific region: planning for an uncertain future; 
Honolulu, Hi (United States); 13-15 Feb 1991. In Energy and the 
environment in the Asia-Pacific Region: Planning for an uncertain 
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future. [Proceedings]. 583p. Order Number DE91012407. Source 
OSTI: NTIS 

Energy related human activities. from their exploitation to their 
use. have given impacts on almost all types of our environment 
Among others. the atmosphere is the environment to be affected 
most seriously by these activities. This understanding of course 
has been reflected in the activity of UNEP since its establishment 
in 1972. In fact. the atmosphere was given one of the top priorities 
when the Governing Council of UNEP discussed its priority areas at 
its 15th session in May 1989. This was also reflected in the resolu- 
tion of the United Nations Genera! Assembly in 1989. U.N. General 
Assembly Resolution 44/228 identified protection of the atmos- 
phere by combating (1) climate change, (2) depletion of the ozone 
layer and (3) transboundary air pollution as one of the nine global 
environmental issues to be addressed by the world community 


32389 (CONF-9102110—. pp. 31, Paper 7) Climate change 
concerns and Asia-Pacific energy policies. Siddiqi, T.A. (East- 
West Center, Honolulu. HI (USA)). East-West Center. Honolulu, HI 
(United States). Resource Systems Inst.: Argonne National Lab., IL 
(United States). [1991]. From Energy and environment in the Asia- 
Pacific region: planning for an uncertain future: Honolulu, HI 
(United States); 13-15 Feb 1991. In Energy and the environment in 
the Asia-Pacific Region: Planning for an uncertain future. [Proceed- 
ings]. 583p. Order Number DE91012407. Source: OSTI: NTIS. 

In this paper, the authors examine the future (up to 2010) emis- 
sions of CO, under several energy scenarios. Summarized results 
are provided for all the developing countries of the region, based 
on a study undertaken for the United Nations Economic and Social 
Commission for Asia and the Pacific (ESCAP, 1990). More detailed 
discussion is undertaken for the five Asian countries that are ex- 
pected to have the largest emissions of carbon dioxide from energy 
use during the next 20 years - China, India, indonesia, Japan, and 
the Republic of Korea. The estimates for Japan are from the most 
recent revision of the MIT| Advisory Group's long-term forecast. 


32390 (CONF-9102110-, pp. 26, Paper 9) Regarding the 
issues of global warming. Watanabe, Hiroyoshi (Ministry of Inter- 
national Trade and Industry, Tokyo (Japan)). East-West Center, 
Honolulu, HI! (United States). Resource Systems Inst.: Argonne 
National Lab., IL (United States). [1991]. From Energy and environ- 
ment in the Asia-Pacific region: planning for an uncertain future; 
Honolulu, HI (United States); 13-15 Feb 1991. In Energy and the 
environment in the Asia-Pacific Region: Planning for an uncertain 
future. [Proceedings]. 583p. Order Number DE91012407. Source: 
OSTI; NTIS. 

An attempt is made to discuss global warming on a global scale. 
Major topics of discussion include: varieties of greenhouse gas; 
volume of carbon dioxide emissions; impacts of carbon dioxide 
emission contro! on the world economy; sulfur oxides and nitrogen 
oxides in Japan; summary of the program to arrest global warming; 
the IPCC First Assessment Report; promotion to realize The New 
Earth 21 Program; development and introduction of technologies; 
technology transfer to developing countries; present conditions of 
waste disposal and recycle; guidelines of measures to reduce 
waste; and the present state of recycle rate in the world. 


32391 


(CONF-9102110-, pp. 22, Paper 10) Action program 
to arrest global warming. East-West Center, Honolulu, HI! (United 
States). Resource Systems Inst.; Argonne National Lab., IL (United 
States). [1991]. From Energy and environment in the Asia-Pacific 


region: planning for an uncertain future; Honolulu, HI (United 
States); 13-15 Feb 1991. In Energy and the environment in the 
Asia-Pacific Region: Planning for an uncertain future. [Proceed- 
ings]. 583p. Order Number DE91012407. Source: OSTI; NTIS. 

In accordance with the decision taken by the council of Ministers 
for Global Environment Conservation on June 18, 1990 on the 
formulation of the Government's Policy on Global Warming, the Ac- 
tion Program to Arrest Global Warming is established. The 
objective of the Action Program is to clarify the government's near- 
term policy for promoting systematic and comprehensive measures 
to cope with global warming as well as the whole picture of feasi- 
ble measures which should be undertaken in the future to ensure 
the people’s understanding and cooperation and, at the same time, 
to define Japan's basic position to take part in the formation of an 
international framework dealing with global warming. In order to 
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reach the goals of the Action Program the following measures 
should be taken: measures to limit carbon dioxide emissions: mea- 
sures to reduce emissions of methane and other greenhouse 
gases: measures to enhance carbon dioxide sinks; promotion of 
research and monitoring: and the development and dissemination 
of technology. The promotion of the program by public awareness, 
as well as international cooperation is discussed. 


32392 (CONF-9102110-, pp. 17. Paper 13) The growing 
concern over the environmental and health effects of motor 
vehicle emissions. Oglesby. R.N. (General Motors Corp., Detroit, 
MI (USA)). East-West Center, Honolulu. H! (United States). Re- 
source Systems Inst.; Argonne National Lab., IL (United States). 
[1991]. From Energy and environment in the Asia-Pacific region: 
planning for an uncertain future; Honolulu, H! (United States); 13- 
15 Feb 1991. In Energy and the environment in the Asia-Pacific 
Region: Planning for an uncertain future. [Proceedings]. 583p. Or- 
der Number DE91012407. Source: OSTI: NTIS. 

As part of its long-term strategy to improve air quality by reduc- 
ing automotive emissions, General Motors has made many vehicle 
advances including the invention of the catalytic converter which 
was introduced in 1975. The author also pioneered on-board emis- 
sions control computers. As a consequence of GM and other auto 
manufacturers continuing developmental efforts, the current gener- 
ation of gasoline powered vehicles emit only a small fraction of 
what an uncontrolled vehicle would emit. And now, a new chal- 
lenge to traditional vehicle fuels has focused General Motors 
attention: the increasing atmospheric concentrations of greenhouse 
gases including, for example. carbon dioxide, methane. and chloro- 
fluoro-carbons (or CFCs). These gases are being debated as to 
whether they may lead to important changes in the world’s climate. 


32393 (CONF-9102110—-, pp. 29, Paper 21) Automobiles, 
tossil fuels and the environment: The Asia-Pacific region in 
global context. Walsh, M.P. East-West Center, Honolulu, HI 
(United States). Resource Systems Inst.; Argonne National Lab., IL 
(United States). [1991]. From Energy and environment in the Asia- 
Pacific region: planning for an uncertain future; Honolulu, HI 
(United States); 13-15 Feb 1991. In Energy and the environment in 
the Asia-Pacific Region: Planning for an uncertain future. [Proceed- 
ings]. 583p. Order Number DE91012407. Source: OSTI; NTIS. 

Most of the major industrialized areas of the workd have been 
experiencing serious motor vehicle pollution problems. To deal with 
these problems North America, Europe and Japan have developed 
significant motor vehicle pollution control programs which have led 
to tremendous advances in petrol car control technologies. At 
present, similar technologies are under intensive development for 
diesel cars and trucks and significant breakthroughs are starting to 
appear with production diesel vehicles. Areas of rapid industrializa- 
tion are now starting to note similar air pollution problems to those 
of the industrialized world. Cities such as Delhi, Seoul, Singapore, 
Hong Kong, Manila, Bangkok, Taipei and Beijing are each starting 
to experience unacceptable air quality or are projecting that they 
will in the relatively near future. The purpose of this report is to 
survey what is presently Known about the transportation related en- 
vironmental problems in Asia, to summarize the adverse impacts 
which result, to review actions underway or planned to address 
these problems, and to estimate future trends. 


32394 (CONF-9102110-, pp. 40, Paper 22) Urban planning 
tor air quality management: Malaysian perspectives. Sani, S. 
East-West Center, Honolulu, HI (United States). Resource Systems 
Inst.; Argonne National Lab., IL (United States). [1991]. From En- 
ergy and environment in the Asia-Pacific region: planning for an 
uncertain future; Honolulu, HI (United States); 13-15 Feb 1991. In 
Energy and the environment in the Asia-Pacific Region: Planning 
for an uncertain future. [Proceedings]. 583p. Order Number 
DE91012407. Source: OSTI; NTIS. 

An attempt is made to outline the major sources of air pollution 
and factors affecting their emissions, and to discuss mitigating 
measures and management strategies for a more amenable air 
quality in urban areas with special reference to Malaysia and the 
low tropics. It argues that in any air quality management program, 
an appreciation and understanding of the emission sources and 
factors affecting these sources are an essential prerequisite. In this 
regard, aside from emission sources, meteorological factors appear 





to be a dominant influence on air quality. Indeed, air pollution 
potential in the low tropics is relatively lower than that of Los Ange- 
les. a city well-known for its pollution. With the knowledge of 
factors affecting air quality as background the paper outlines major 
considerations that need to be taken into account in planning air 
quality in urban areas. These include a proper emission inventory, 
monitoring and assessment program, legislation, the application of 
appropriate planning tools, public education and the incorporation 
of the most recent research findings in air quality management 
practice so as to yield new and better tested guidelines and legis- 
lations. Although experiences from Malaysia have been used as 
illustration, it will nevertheless be useful to the other countries 
within the low latitude tropics as many enjoy similar climate type 
and stage of economic development. 


32395 (CONF-9102110—, pp. 40, Paper 6) Acid rain in Asia. 
Bhatti, N. (Argonne National Lab., IL (USA)); Streets, D.G.; Foell, 
W.K. East-West Center, Honolulu, HI (United States). Resource 
Systems Inst.; Argonne National Lab., IL (United States). [1991]. 
DOE Contract W-31109-ENG-38. From Energy and environment in 
the Asia-Pacific region: planning for an uncertain future; Honolulu, 
HI (United States); 13-15 Feb 1991. In Energy and the environ- 
ment in the Asia-Pacific Region: Planning for an uncertain future. 
[Proceedings]. 583p. Order Number DE91012407. Source: OSTI; 
NTIS. 

The acid rain situation in Asia appears much bleaker than in 
North American and Europe. Fossil fuels are already used in large 
quantities, such that local air pollution is becoming a serious prob- 
lem and high deposition levels are being measured. Emission 
regulations in most countries (with the notable exception of Japan) 
are not very stringent. Energy plans in many countries (particularly 
PRC, India, Thailand, and South Korea) call for very large in- 
creases in coal combustion in the future. Finally, there is not 
presently a strong scientific or public constituency for action to miti- 
gate the potential effects of acid deposition. These factors imply 
potentially serious problems int he future for long-range transport 
and deposition of sulfur and nitrogen species and consequent 
damage to ecosystems and materials. The political ramifications of 
transboundary environmental pollution in this region are also poten- 
tially serious. It is time to consider applying model-building 
experience gained in the West to this emerging issue in Asia. A 
predictive tool could be built to help decision makers project future 
trends in emissions, estimate the regional consequences for acid 
deposition levels, evaluate the vulnerability of natural and man- 
made systems, and determine the costs and effectiveness of 
alternative mitigative actions that might be taken. Such a policy 
analysis exercise can start to raise environmental awareness in the 
region and begin a dialogue that could help ameliorate (or prevent 
the worsening of) an environmental problem in its early stages. 
The purpose of this paper is to provide background information on 
the acid deposition situation in Asia, with the intention of laying the 
foundation for the development of a possible research program for 
this region. 


32396 (CONF-9107136—7) Estimation of dose to human tis- 
sues from ingestion of foods exposed to fallout from nuclear 
weapons tests in Nevada. Whicker, F.W. (Savannah River Ecol- 
ogy Lab., Aiken, SC (United States)); Kirchner, T.B. Colorado State 
Univ., Fort Collins, CO (United States). Dept. of Radiology and Ra- 
diation Biology. [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AS08-79NV10057 ;AC08- 
86NV10503. From 9. International Congress of Radiation Research 
(ICRR) conference; Toronto (Canada); 7-12 Jul 1991. Order Num- 
ber DE91017850. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides a brief overview of the methodology devel- 
oped to estimate the transport of radionuclides through agricultural 
ecosystems to persons of various ages, lifestyles, and geographic 
locations. The methodology, embodied in the computer code 
PATHWAY, was used to convert estimates of fallout deposition to 
time-dependent concentrations of radionuclides in food products, 
total intakes by people, and organ-specific doses from 21 radionu- 
clides in fallout from 86 nuclear test events. A summary of model 
prediction uncertainties, an assessment of predictive accuracy, and 
a discussion of the relative importance of different exposure path- 
ways is also provided. 14 refs. 
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32397 (DOE/ER/60372-6) [Recent changes of weather pat- 
terns in North America]: [Progress report]. Columbia Univ., 
Palisades, NY (United States). Lamont-Doherty Geological Obser- 
vatory. [1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER60372. Order Number 
DE91017706. Source: OSTI; NTIS; GPO Dep. 

Much effort in the last several years has been spent in the 
preparation of digitized quality controlled and homogenized data 
basis suitable for the time series analysis. This work has taken 
considerably more time than originally expected due to many seri- 
ous and unexpected problems in the data. It has been necessary 
to balance the quality requirements with the needs of uniform geo- 
graphic coverage, the uncertainty due to the data gaps with the 
uncertainties involved in the applied corrections. In general we pre- 
fer to end up with less data of higher quality than with more data of 
low quality. Today most of the work on the preparation of the nec- 
essary data sets is completed. Other research groups within 
NOAA-NCDC or cooperating with NOAA are currently working on 
the addition of quality controlled data sets which will become avail- 
able for the study. Thus the bulk of our effort may be oriented 
toward the analysis. This will be done by similar statistical proce- 
dures as those used in our earlier work. The bulk of the analysis is 
done using Monte Carlo techniques. 


32398 (DOE/ER/60490-T1) Modeling the response of 
plants and ecosystems to global change: Progress report, 
July 1, 1990-May 31, 1991. Reynolds, J.F.; Harley, P.; Hilbert, 
D.W.; Kemp, P.R. San Diego State Univ., CA (United States). 1 
Jun 1991. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-86ER60490. Order Number 
DE91017403. Source: OSTI; NTIS; GPO Dep. 

Complex global changes, such as elevated atmospheric COz2, 
are difficult to address because they require translating information 
across many spatial and temporal scales. While the direct effects 
of a change may be focused at a single scale, ramifications of the 
change may be seen at higher and lower scales. Understanding 
these interactions and predicting them requires modeling, but a 
single model cannot be expected to span all scales. Our aim has 
been to develop a hierarchy of models, each suited to a particular 
scale, that receive information from lower levels and provide input 
to higher level models. GEPSI, our GEneric Plant Simulator, mod- 
els responses at the level of leaves, canopies, resource allocation 
and planv/plant interactions, while SERECO adds soil and atmo- 
spheric environments. 61 refs., 18 figs. (MHB) 


32399 (DOE/ER/61029—4) The field measurements of the 
activity-weighted size distribution of radon decay products. 
Wasiolek, P. (Clarkson Univ., Potsdam, NY (United States). Dept. 
of Chemistry); Hopke, P.K.; Montassier, N.; Cavallo, A.; Gadsby, 
K. Clarkson Univ., Potsdam, NY (United States). [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER61029. (CONF-910555—3: International Air and Waste 
Management (AWMA) symposium on measurement of toxic and re- 
lated air pollutants, Durham, NC (United States), 7-10 May 1991). 
Order Number DE91017374. Source: OSTI; NTIS; GPO Dep. 

Because of the importance of particle size in the calculations of 
radiation dose deposited in the respiratory tract by radon progeny, 
interest in the determination of the size distribution of radon decay 
products in indoor air has increased in recent years. A specially 
developed automated, semi-continuous, graded screen array sys- 
tem (ASC- GSA) has been used to measure the activity-weighted 
size distribution of radon decay products in a house occupied by 
smokers. The system (ASC-GSA) utilizes a combination of six mul- 
tiple wire screens sample- detector units operated in parallel and 
allows to obtain the activity fractions of radon progeny in the size 
range 0.5-500 nm on the semi- continuous basis. Some applica- 
tions of the system in field conditions are presented. Two 
measurements (113 samples) were made under realistic living con- 
ditions. The presence of smokers increased the equilibrium factor 
and yielded an equilibrium factor of 0.488, and a mean 
“unattached” fraction (0.5—1.5 nm) of 2"®Po and PAEC of 0.217 
and 0.077. 9 refs., 4 figs., 1 tab. 


32400 (DOE/ER/61029-5) Analysis of the performance of a 
radon mitigation system based on charcoal beds. Wasiolek, P. 
(Clarkson Univ., Potsdam, NY (United States). Dept. of Chemistry); 
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Montassier, N.: Hopke, P.K.; Abrams, R. Clarkson Univ., Potsdam, 
NY (United States). [1991]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90ER61029. 
(CONF-9104125—3: International symposium on radon and radon 
reduction technology, Philadelphia, PA (United States), 2-5 Apr 
1991). Order Number DE91017375. Source: OSTI; NTIS; GPO 
Dep. 

The performance of a radon mitigation system based on adsorp- 
tion of radon onto charcoal beds (RAdsorb system) combined with 
an electronic air cleaner (EAC) installed in a single family house in 
Shrewsbury, MA was studied in a series of tests. Semi-continuous 
measurements were made of the radon gas concentration, poten- 
tial alpha energy concentration (PAEC), particle concentration with 
size distribution and radon decay product activity-weighted size 
distribution with and without additional aerosol sources. The instru- 
ments used were a radon gas monitor (EBERLINE, RGM-3), 
WL-meter (Thomson & Nielsen), and a differential mobility particle 
sizer (DMPS) by TSI. For measurements of the activity size distri- 
bution, an Automated, Semi-continuous Graded Screen Array 
(ASC-GSA) developed at Clarkson University was utilized. The 
tests were designed to study the influence of the combined system 
as well as the separate components of the mitigation system: fan, 
charcoal bed and EAC on the all of the measured parameters. 
When all the components of the mitigation system were working, 
the achieved reductions were radon concentration below 150 Bq 
m-* (4 pCi L-') and PAEC below 100 nJ m-' (5 mWL) with the 
smallest sized fraction of PAEC (0.5-1.58 nm) of about 0.4. 13 
refs., 8 figs., 6 tabs. 


32401 (DOE/ER/61029—6) Intercomparison of activity size 
distribution measurements with manual and automated diftu- 
sion batteries: Field test. Hopke, P.K. (Clarkson Univ., Potsdam, 
NY (United States). Dept. of Chemistry); Wasiolek, P.; Knutson, 
E.O.; Tu, K.W.; Gogolak, C.; Cavallo, A.; Gadsby, K.; Van Cleef, D. 
Clarkson Univ., Potsdam, NY (United States). [1991]. 18p. Spon- 
sored by USDOE, Washington, DC (United States); New Jersey 
Dept. of Environmental Protection, Trenton, NJ (United States). 
DOE Contract FG02-90ER61029. Contract P32108. (CONF- 
9104125—2: International symposium on radon and radon reduction 
technology, Philadelphia, PA (United States), 2-5 Apr 1991). Order 
Number DE91017376. Source: OSTI; NTIS; GPO Dep. 

To compare the performance of the Graded Screen Array (GSA) 
technique for measurement of radon decay product activity size 
distributions in a real house environment, a series of experiments 
were performed in a single family house in Princeton, NJ. The 
present study was designed as a field test following to the labora- 
tory intercomparison measurements carried out previously in a 
radon-aerosol chamber. Two different systems were used: (1) 
Disk-type Diffusion Battery fro the Environmental Measurements 
Laboratory and (2) Automated, Semi-Continuous System 
(ASC-GSA) from Clarkson University. Several sets of paralle! mea- 
surements of radon gas concentration, particle concentration and 
activity size distributions were performed with and without addi- 
tional aerosol sources. The conditions of the experiments were as 
follow: radon gas concentration varied from about 2500 Bq m~° to 
3500 Bq m-® and the particle concentration from 8000 cm-* to 
140,000 cm-°. The results of the measurements generally have 
shown a very good agreement between two instruments. However, 
the Clarkson University ASC-GSA yielded activity values from 1% 
up to 20% higher than the diffusion battery form EML. 32 refs., 6 
figs., 5 tabs. 


32402 (DOE/ER/69017-3) Climate research system: Third 
report for period December 1, 1990-November 30, 1991. 
Bradely, R.S. (Massachusetts Univ., Amherst, MA (United States)); 
Diaz, H.F.; Kelly, P.M.; Jones, P.D. Massachusetts Univ., Amherst, 
MA (United States). [1991]. 42p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-89ER69017. Order 
Number DE91016903. Source: OSTI; NTIS; GPO Dep. 

This report primarily summarises the results of work accom- 
plished in year 3 of the grant; previous reports have documented 
earlier progress. At the outset of this project, we set out to accom- 
plish the following goals: (1) to improve and extend the DOE 
long-term surface climate data set in order to provide more accu- 
rate estimates of regional climate variations; (2) to analyse in detail 
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critical regions of the earth, which because of their locations and 
special climate characteristics provide a natural laboratory where 
the impacts of global climate change are likely to be felt first and/or 
most severely; (3) assess temporal and spatial coherence of hydro- 
logic variability, particularly in those regions identified as especially 
vulnerable to greenhouse gas-induced climatic change; and (4) un- 
dertake more detailed comparisons of GCM simulations of future 
climate with increased greenhouse gas concentrations, in relation to 
regional climatic patterns over the oceans and continents. Over the 
past three years, we have addressed each of these topics. In this 
paper, we provide a summary of research, organised thematically, 
to highlight the more important findings. 29 rets., 22 figs., 2 tabs. 


32403 (EML-539) Semi-annual report of the Department of 
Energy, Deputy Assistant Secretary for Environment, Quality 
Assessment Program. Sanderson, C.G.; Scarpitta, S.C. Depart- 
ment of Energy, New York, NY (United States). Environmental 
Measurements Lab. 1 Jul 1991. 111p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91017294. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results from the analysis of the 34th set 
of environmental quality assessment samples (QAP 34) that were 
received on or before June 10, 1991. This Quality Assessment 
Program (QAP) is designed to test the quality of the environmental 
measurements being reported to the Department of Energy by its 
contractors. Since 1976, real or synthetic environmental samples 
that have been prepared and thoroughly analyzed at the Environ- 
mental Measurements Laboratory (EML) have been distributed at 
first quarterly and then semi-annually to these contractors. Their re- 
sults, which are returned to EML within 90 days, are compiled with 
EML’s results and are reported back to the participating contractors 
30 days later. A summary of the reported results is available to the 
participants 3 days after the reporting deadline via a modem- 
telephone connection to the EML computer. The “EML value” listed 
in the tables to which the contractors’ results are compared is the 
mean of replicate determination for each nuclide. The EML uncer- 
tainty is the standard error of the mean. All other uncertainties are 
as reported by the participants. 


32404 (ETDE-mf-1531359) Energy-saving industrial pro- 
cesses. Development and testing of a technique for the 
cleaning of methylmethacrylate-containing off-air through con- 
trolled catalytic combustion. Coutelle, R.; Nguyen, V.N. 
Gesellschaft fuer Technische Studien, Entwicklung, Planung mbH 
(SEP), Muenchen (Germany): Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). Oct 1990 69p. (In German). 
Contract BMFT 0328751A. Order Number DE91531359. Source: 
OSTI; NTIS (US Sales Only). 

With the laboratory pliant for the catalytic post-combustion of 
MMA exhaust, it could be verified that the pollutants can be burned 
completely in the case of suitable service conditions; the values 
prescribed for off-air cleaning are met without problems. Metal ox- 
ide catalysts and noble metal catalysts on ceramic girders as bulk 
material and on foils and wire meshes of high-grade steel were in- 
vestigated. Best usable in the most versatile one and suitable were 
the noble metal catalysts developed again on wire meshes. Not 
only MMA can be removed from the exhaust with the catalysts, but 
basically all pollutants which can be oxidized and pollutant mix- 
tures. Nevertheless, investigations at the laboratory plant show that 
the service conditions have to be determined for every catalyst and 
every pollutant (and/or pollutant mixture) again. (orig.). 


32405 (INIS-BR—2505) Polonium and the environment. San- 
tos, P.L. dos (Universidade Federal, Rio de Janeiro, RJ (Brazil). 
Inst. de Biologia). Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Inst. de Biologia. 1990 6p. (in Portuguese). (CONF- 
9009401-: 2. scientific workshop of the Biologic Insitute, Niteroi 
(Brazil), 10-14 Sep 1990). Order Number DE91638477. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The aspects and the distribution of the polonium 210 in the at- 
mosphere, in the plants, in the marine animals and in the human 
body are studied. (L.M.J.). 


32406 (INIS-mf-12909, pp. 341-354) Atmospheric disper- 
sion modelling in nuclear safety. Cooper, P.J. (UKAEA Safety 
and Reliability Directorate, Culcheth (UK)); Nixon, W.; Underwood, 





B.Y. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
483p. (CONF-8706423-: 8. annual Canadian Nuclear Society con- 
ference, Saint John (Canada), 16-17 Jun 1987). In Proceedings of 
the Canadian Nuclear Society 8. annual conference. Order Num- 
ber DE91642399. Source: OSTI; NTIS (US Sales Only); INIS. 
Generally speaking, atmospheric dispersion calculations are 
used in the nuclear safety context either as part of risk assess- 
ment, including the field of probabilistic safety assessment (PSA), 
or for emergency response. Here, the fundamental principles un- 
derlying atmospheric transport are discussed along with a review of 
the modelling techniques used for each of the above applications. 
This is followed by a consideration of future trends in dispersion 
modelling in both the PSA and emergency response fields, includ- 
ing some discussion of the impact of Chernobyl. Nevertheless, the 
impact of Chernobyl should be seen in the context of a large 
world-wide research effort, much of which was in place prior to the 
accident and based on already identified sources of uncertainty. 


32407 (INIS-mf—12911, pp. 213-218) Modelling of tritium 
dispersion in the atmosphere. Bell, R.R. (Monserco Ltd., Missis- 
sauga, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 321p. (CONF-8606428—: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The current version of the Ontario Hydro Tritium Dispersion 
Code has been used in a multi-national code comparison. During 
the course of this work a number of changes to the code have 
been made to improve the simulation. These changes and the 
most recent comparisons are described in this paper. 


32408 (INIS-mf-12951) Assessment of theoretical and ex- 
perimental results in the calculation of atmospheric dilution 
factors in the Atucha | nuclear power plant. Quintana, E.E.; 
Tossi, M.H.; Telleria, D.M. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Seguridad Radiologica y 
Nuclear. 1990 15p. (in Spanish). (CONF-9010363—: 18. annual 
meeting of the Argentine Asscciation of Nuclear Technology 
(AANT), Buenos Aires (Argentina), 22-26 Oct 1990). Order Number 
DE91642111. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Collective doses produced during the normal working of the 
Atucha | Nuclear Power Plant are calculated using annual atmo- 
spheric factors. This work studies the behaviour of the dilution 
factors in different periods of the year in order to fit the calculated 
dose model applying factors from seasonal, monthly or weekly pe- 
riods. The Radiation Protection Group of the C.N.E.A. have carried 
out continuous environmental monitoring in the surroundings of the 
Atucha | Nuclear Power Plant. These studies include the measure- 
ment of air tritium concentration, radionuclide that is found 
principally as tritiated water vapour. This isotope, normally released 
by the nuclear power plant was used as a tracer to assess the 
atmospheric dilution factors. Factors were calculated by two meth- 
ods: an experimental one, based on environmental measurements 
of the tritium concentration in the surroundings of the nuclear 
power plant and another one by applying a theoretical model 
based on information from the micrometeorological tower located in 
the mentioned place. To carry out the environmental monitoring, 
four monitoring stations in the surroundings of the power plant 
were chosen. Three of them are approximately one kilometer from 
the plant and the fourth is 7.5 km away, near the city of Lima. To 
condense and collect the atmospheric water vapour, an overcool- 
ing system was used. The measurement was performed by liquid 
scintillation counting, previous alkaline electrolytical enrichment of 
the samples. The theoretical model uses hourly values of direction 
and wind intensity, as well as the atmospheric dispersive proper- 
ties. Values obtained during the period 1976 to 1988 allowed, 
applying statistical tests, to validate the theoretical model and to 
observe seasonal variation of the dilution factors throughout the 
same year and between different years. Finally, results and graph- 
ics are presented showing that the behaviour of the dilution factors 
in different periods of the year. (Abstract Truncated) 


32409 (INIS-mf-12961) Book of abstracts of the interna- 
tional conference on high levels of natural radiation held in 
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Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Sohrabi, M.; 
Borhan Azad, S.; Katouzi, M. (eds.). Atomic Energy Organization 
of Iran, Teheran (Iran, Islamic Republic of). 1990 173p. (CONF- 
9011232-: International conference on high levels of natural 
radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). Order 
Number DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Papers presented in international conference on high levels of 
natural radiation was in the following subjects: A review of world 
natural radiation, environmental transfer pathway,technologically 
enhanced natural radiation environment,radon in the environ- 
ment,radium determination in water,cytogenetic studies in high 
natural radiation areas,epidemiological studies in high natural radi- 
ation areas and radiation measurements methods. 


32410 (INIS-mf—12961, pp. 2) Natural background radiation 
exposures world-wide. Bennett, B.G. (United Nations Scientific 
Committee on the Effects of Atomic Radiation, New York, NY 
(USA)). Atomic Energy Organization of Iran, Teheran (Iran, Islamic 
Republic of). 1990. 173p. (CONF-9011232-: International confer- 
ence on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In Book of abstracts of the interna- 
tional conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. NATURAL RADIOACTIVITY; 
BACKGROUND RADIATION; COSMIC RADIATION; DAUGHTER 
PRODUCTS; HUMAN POPULATIONS; POTASSIUM 40; RADIA- 
TION DOSES; RADON; THORIUM 232; URANIUM 238 


32411 (INIS-mf—12961, pp. 72) Indoor radon measurement 
in some regions of Algeria. Djeffal, S. (Haut Commissariat a la 
Recherche, Algiers (Algeria)); Cherouati, D.E.; Djouider, F. Atomic 
Energy Organization of Iran, Teheran (iran, Islamic Republic of). 
1990. 173p. (CONF-9011232-: International conference on high 
levels of natural radiation, Ramsar (iran, Islamic Republic of), 3-7 
Nov 1990). In Book of abstracts of the international conference on 
high levels of natural radiation held in Ramsar, Islamic Republic of 
Iran, 3-7 Nov 1990. Order Number DE92601158. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. ALGERIA/radon; ALGERIA; 
RADON; DOSIMETRY; EXPERIMENTAL DATA; HOUSES; HU- 
MAN POPULATIONS; RADIATION DOSES; RADIOACTIVITY 


32412 (INIS-mf—12961, pp. 74-75) To the estimation of the 
radon flow value in Copet-Dag seismic active region. |s- 
hankuliev, J. (inst. of Seismology AS TSSR, Ashkhabad (USSR)); 
Ashirov, T. Atomic Energy Organization of Iran, Teheran (iran, Is- 
lamic Republic of). 1990. 173p. (CONF-9011232-: International 
conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
ussr; RADON/earthquakes; USSR; RADON; EARTHQUAKES; 
SOILS; TECTONICS; TROPOSPHERE 


32413 (INIS-mf—12961, pp. 78) Measurement of radon exha- 
lation rate from indoor surfaces: Importance, method and 
equipment. Wang, H. (China Inst. for Radiation Protection, 
Taiyuan, SX (China)); Wang, F. Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of). 1990. 173p. (CONF-901 1232-: 
International conference on high levels of natural radiation, Ramsar 
(iran, Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of 
the international conference on high levels of natural radiation held 
in Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADON/measuring methods; 
AIR; DAUGHTER PRODUCTS; DOSE EQUIVALENTS; FLOW 
RATE; NATURAL RADIOACTIVITY; RADIATION MONITORING; 
RADIATION MONITORS; RADON 


32414 (IVL-B—1002) Levels of sultur dioxide, soot and ni- 
trogen dioxide in Swedish urban areas the winter 1989-1990. 
Svanberg, P.A. Swedish Environmental Research Inst., Goeteborg 
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(Sweden). 31 Aug 1990. 195p. (In Swedish). Order Number 
DE91527165. Source: OSTI; NTIS (US Sales Only). 

During the winter season 1989/90, measurements of sulfurdiox- 
ide, soot and nitrogen dioxide were performed in 57 urban areas 
and one background area in Sweden. For 28 of the areas it was 
the fourth consecutive series of measurements. In the report, a 
number of episodes of transfrontier pollution are noted, and four of 
these are closely analyzed. (LE). 


32415 (IVL-B—1018) EUROTRAC: Subproject TOR (Tropo- 
sphere Ozone Research). Lindskog, A. Swedish Environmental 
Research Inst., Goeteborg (Sweden). 24 Jan 1991. 23p. (In 
Swedish). Order Number DE91527168. Source: OSTI; NTIS (US 
Sales Only). 

Tropospheric Ozone Research is a subproject of EUOTRAC, the 
joint European environmental project studying the impact of human 
activities on the troposhere over Europe. The aim the TOR project 
is the understanding of Tropospheric ozone on the European scale 
by investigating the chemistry of photochemical formation and 
destruction, the transport and the budget of ozone. The project ad- 
dresses these objectives through the operation of an European 
network of rural research stations. At the IVL TOR station Roervik, 
located on the Swedish west coast, continuous measurements of 
ozone, peroxy acetyl nitrate (PAN), nitrogen oxides (NO and NOz), 
volatile hydrocarbons and meteorology are performed. Ozone is 
measured using UV-adsorption (Monitor Labs mode! 8810) and 
NO,2 using chemiluminescence (Tecan CLD 700 AL). An automatic 
gaschromatographic system is used for hydrocarbons (HCs, C2-Cs) 
with one 20 min sample taken every 4 hrs; since Nov 1990 lower 
aromatics are included. PAN is measured using a NILU PAN- 
analyzer based on GC-ECD technique with one 6 min sample 
taken every 15 min (NILU). In addition, ozone, NO2 and SOz are 
measured since July 1990 at Draget, about 7 km south of Roervik, 
using DOAS (Differential Optical Absorption Spectroscopy). H2O. 
is measured as 24 hrs mean using impregnated filters and 
colourimetry. Three episodes during 1989-90 have been evaluated 
with reference to oxidant formation. Computer simulations of an air 
mass arriving Roervik have been conducted using the Harwell Pho- 
tochemical Trajectory Model and the data obtained from our 
measurements and, to some extent, from other TOR-stations in 
Europe. (au). 


32416 (K/ETO-66) Gas-phase chemical reactivity of CFC- 
114 and potential replacements: Part 3, Reactivity of n-C4F i. 
with F. and UF,. Trowbridge, L.D.; Angel, E.C. Oak Ridge National 
Lab., TN (United States). Jul 1991. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840T21400. 
Order Number DE91017381. Source: OSTI; NTIS; GPO Dep. 

The DOE gaseous diffusion plant complex makes extensive use 
of CFC-114 as primary coolant. As this material is on the Montreal 
Protocol list of materials scheduled for production curtailment, a 
substitute must be found. In addition to physical cooling properties, 
the gaseous diffusion application imposes requirements of chemi- 
cal inertness to fluorinating agents that are somewhat unique. A 
series of studies has therefore been undertaken to evaluate the 
gas-phase chemical reactivity of potential alternate coolants. This 
report examines the reactivity of normal perfluorobutane (n-C4F10) 
with UF, and F2 at selected reference conditions (2 to 10 Torr par- 
tial pressure of each reactant, 150°C). At the reference conditions, 
a very slight degree of reactivity was observed, but much less than 
the observed reactivity of the reference coolant, CFC-114. 12 refs., 
9 figs., 12 tabs. 


32417 


(LA-UR-91-2184) Atmospheric measurements using 
® scanning, solar-blind Raman Lidar. Eichinger, W.E.; Cooper, 
D.I.; Holtkamp, D.B.; Karl, R.R. Jr.; Quick, C.R.; Tiee, JJ. Los 
Alamos National Lab., NM (United States). [1991]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 


7405-ENG-36. (CONF-911165-2: Optical Society of America 
(OSA) remote sensing of the atmosphere, Williamsburg, VA (United 
States), 18-21 Nov 1991). Order Number DE91016078. Source: 
OSTI; NTIS; GPO Dep. 

The study of the water cycle by Lidar has many applications. Be- 
cause micro-scale structures can be identified by their water 
content, the technique offers new opportunities to visualize and 
study the phenomena. There are applications to many practical 
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problems in agricultural and water management as well as at 
waste storage sites. Conventional point sensors are limited and are 
inappropriate for use in complex terrain or varied vegetation and 
cannot be extrapolated over even modest ranges. To this end, 
techniques must be developed to measure the variables associated 
with evapotranspirative processes over large areas and varied sur- 
face conditions. A scanning water-Raman Lidar is an ideal tool for 
this task in that it can measure the water vapor concentration 
rapidly with high spatial resolution without influencing the measure- 
ments by the presence of the sensor. 3 refs., 5 figs., 1 tab. 


32418 (LA-UR-91-2185) Remote detection of atmospheri- 
cally dispersed vegetative cells using fluorescence LIDAR. 
Tiee, J.J.; Eichinger, W.E.; Hof, D.E.: Holtkamp, D.B.; Karl, R.R. 
Jr.; Martinez, R.J.; Moore, D.S.: Quick, C.R.: Joseph, R.J. Los 
Alamos National Lab., NM (United States). [1991]. 5p. DOE Con- 
tract W-7405-ENG-36. (CONF-911165-1: Optical Society of 
America (OSA) remote sensing of the atmosphere, Williamsburg, 
VA (United States), 18-21 Nov 1991). Order Number DE91016077. 
Source: OSTI; NTIS; GPO Dep. 

A uv fluorescence LIDAR system is employed for the long range 
detectio of atmospherically dispersed biological particles (e.g. Bacil- 
lus thuringiensis) released from an aerosol generator. 1 ref., 2 figs. 


32419 (LA-UR-91-2762) Mexico City air quality research 
initiative: An overview and some statistical aspects. Waller, 
R.A. (Los Alamos National Lab., NM (United States)); Streit, G.E.; 
Guzman, F. Los Alamos National Lab., NM (United States). [1991]. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9109249-1: 3. interamerican 
seminar on applied statistics applications of statistics in business 
and actuarial science, Mexico City (Mexico), 24-27 Sep 1991). Or- 
der Number DE91018045. Source: OSTI; NTIS; GPC Dep. 

The Mexican Petroleum Institute (Institute Mexicano del Petroleo, 
IMP) and Los Alamos National Laboratory (LANL) are in the first 
year of a three-year jointly funded project to examine the air quality 
in Mexico City and to provide techniques to evaluate the impact of 
proposed mitigation options. The technical tasks include modeling 
and simulation; monitoring and characterization; and strategic eval- 
uation. Extensive measurements of the atmosphere, climate, and 
meteorology are being made as part of the study. This presenta- 
tion provides an overview of the total project plan, reports on the 
current status of the technical tasks, describes the data collection 
methods, presents examples of the data analysis and graphics, 
and suggest roles for statistical analysis in this and similar environ- 
mental studies. 8 figs., 4 tabs. 


32420 (NEI-DK-583) NO, reduction in connection with 
grate firing. Energiministeriets Energiforskningsprogram. Miljoe og 
restprodukter. Kittelmann, J.-F. Voelund Forskningscenter, Kolding 
(Denmark). Mar 1991 53p. (In Danish). Contract EM-1323/88-15. 
Order Number DE91527036. Source: OSTI; NTIS (US Sales Only). 

EFP-88. 

Description of a method for reducing the emission of nitrogen ox- 
ides from grate-fired coal fuelled boilers (here used in a district 
heating plant) via reburning, and with natural gas as the secondary 
fuel. The process is such that the primary combustion of coal 
where there is surplus air is followed by a secondary combustion 
stage without further supply of air. In the following burnout zone 
enough air is supplied to ensure complete burnout. The reduction 
of nitrogen oxides takes place between the secondary combustion 
zone and the burnout area. The traditional combustion will first 
take place in the secondary combustion zone, because of the 
presence of surplus air from the primary combustion. Here sub- 
stoichiometric conditions will be achieved and because of this it will 
follow that a substantial amount of the nitrogen oxides produced 
will be reduced to No. Calculation methods are presented and 
graphs, tables and diagrams illustrate the text. (AB). 


32421 (NEI-DK-609) Integrated energy and environmental 
planning for Bornholm: Report A: Environmental status. An- 
dersen, B. (Cowiconsult, Raadgivende Ingenioer A/S (DK)). 
Bornholms Amtskommune, Roenne (Denmark). Apr 1991 48p. (in 
Danish). Contract TR-88.218. Order Number DE91525342. Source: 
OSTI; NTIS (US Sales Only). 





Bornholm is a Danish island in the Baltic Sea with a population 
of 50,000 and an area of 588 km*. 65% of the island is farm land, 
20% is forested and 5% is undeveloped, 10% of the isiand is de- 
veloped. Pollutants affecting Bornholm include sulphur dioxide 
(SOz), nitrogen oxides (NOx), cadmium (Cd), polycyclic aromatic 
hydrocarbons (PAH) and dioxin, which comes primarily from long- 
range transport of air pollutants. The island is closer to the major 
emission areas in Central Europe, so in most of the atmospheric 
deposition of pollutants from energy production comes from outside 
sources. Sulphur deposition will be reduced in 1995 by 33% from 
the 1980 level. Total acid level must be reduced by 60-70% from 
the 1980 level. Springs in nutrient-poor bedrock areas can be acid- 
ified by the present acid load. Widespread water acidification 
seems unlikely, the soil on Bornholm has a large neutralization ca- 
pacity below a depth of 0.5 m. A significant fall in pH has been 
observed in some streams. Cadmium deposition has been reduced 
by a factor of 2 over the period 1975 to 1985. Cadmium content of 
topsoil in agricultural areas has increased by 50 percent in the 
period from 1950 to 1989. The present cadmium load from the at- 
mosphere and from phosphorus fertilizer will increase the cadmium 
content in the topsoil by 20% by the year 2050. Further reduction 
of the cadmium deposition is necessary. The local contributions of 
PAH and dioxin to crops and crops and soil are very small. The ex- 
ternal contribution of dioxin to the sea areas is significant for dioxin 
in fish, due to the biomagnification of dioxin in water. (AB) 13 refs. 


32422 (NEI-DK-611) Integrated energy and environmental 
planning for Bornholm: Report B2: A model for the estimation 
of the consequences of energy and emissions due to space 
heating based on BBR-data. Skjerk Christensen, P. (Systemanal- 
yseafdelingen, Forskningscenter Risoe, Roskilde (DK)); Fenhann, 
J. Bornholms Amtskommune, Roenne (Denmark). Apr 1991 29p. 
(in Danish). Contract TR-88.218. Order Number DE91525346. 
Source: OSTI; NTIS (US Sales Only). 

Space heating accounts for much of the energy consumption in 
Denmark. The summer season is characterized by a cool coastal 
climate - the winter season often by extremely could winds. Mod- 
ern buildings are well insulated and are constructed according to 
stipulations on a minimum value of the heat transmission coeffi- 
cients of the outer surfaces. Buildings are heated by gas-oil 
furnaces, district heating, or natural gas (CH4). Some houses are 
fitted with electrical heating either as resistance heat panels or as 
heat pumps, other are fitted with coke, straw, or wood-stoves. The 
district heating systems use hot water at a temperature of 60-100 
deg. C at the consumer who returns the water with a temperature 
of 25-40 deg. C depending on the actual heating installtion and the 
operating conditions. The energy for district heating is supplied 
mostly by combined heat and power plants or heat plants, burning 
coal, oil, gas, refuse, straw etc. Common practise in Denmark is to 
group buildings according to type (11 types) and age (2 groups) 
and each is given an average heat demand per year per square 
meter heated area. An annual mean efficiency is assumed for each 
heating device, and the necessary amount of fuel for each type is 
estimated and compared with the actual sold/bumed amounts. 
Emissions of COz, SOz, NOx, and PAH may be worked out using 
specific emissions for each fuel and combustion device. All buiid- 
ings in Denmark are registered in a data base with, among 
otheres, the following quantities: type of building (detached 
houses, multifamily houses, office-buildings, factories), age and 
area (every level). (AB). 


32423 (NEI-DK-612) Integrated energy and environmental 
planning for Bornholm: Report C: The technology catalogue. 
Bidstrup, C. (Fysisk Laboratorium 3, DTH, Lyngby (DK)); Emborg, 
L.; Juul-Kristensen, B. Bornholms Amtskommune, Roenne (Den- 
mark). Apr 1991 197p. (In Danish). Contract TR-88.218. Order 
Number DE91525347. Source: OSTI; NTIS (US Sales Only). 

As a central planning tool for the task for constructing scenarios, 
"The Technology Catalogue” has been developed. The catalogue 
has been constructed in a way that makes it possible to analyze 
and compare many types of technological choices (degree of en- 
ergy efficiency, choices of conversion technologies, choices of 
fuels and use of cleaning technologies) in the total energy system. 
The catalogue is organized into four groups: - energy consumption 
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technologies at end use level. - conversion and distribution tech- 
nologies, - fuels and - cleaning technologies. The catalogue 
contains about 140 technologies. For each technology it is possible 
to find information about energy, and about environmental and 
economical subjects. The technologies are classified with respect 
to their technological! level in the base year 1987: - Average Use 
Technology 1987, - Average Sold Technology 1987, - Best Avail- 
able Technology 1987, - Efficiency Advanced Technology 1987. 
The purpose of this classification is to use the present knowledge 
about the technologies with respect to energy, emissions and 
economy for illustrating technological improvements that may be 
carried out in the future. (author). 


32424 (NEI-DK-617) Energy and the enviroment in the 
Nordic countries. Vol. 1: Text. Holm Christensen, B. (dk-TEKNIK 
(DK)). Nordisk Gasteknisk Center, Hoersholm (Denmark). May 
1991 124p. (In Danish). Order Number DE91525363. Source: 
OSTI; NTIS (US Sales Only). 

A textbook which gives information on environmental conditions 
in the Nordic countries in relation to the use of various fuels in en- 
ergy producing systems. The emphasis is on air pollution, which is 
described generally, seen from the point of view of the Nordic 
countries. Reference is also given to the type of fuel utilized, the 
combustion technology and the technology used in order to reduce 
pollution of the air. Information is offered regarding both the Nordic 
and the internationally allowed limits for the amount of pollutive 
emission released into the air, and the goals set with regard to 
pollution abatement in the future. It is hoped that politicians, orga- 
nizations and interested individuals will find this textbook useful. A 
considerable number of tables with relevant current data add to an 
understanding of the text. (AB) 148 refs. 


32425 (NEI-DK-623) Energy and the environment in the 
Nordic countries. Vol. 2: Appendices. Holm Christensen, B. (dk- 
TEKNIK (DK)). Nordisk Gasteknisk Center, Hoersholm (Denmark). 
May 1991 125p. (in Danish). Order Number DE91525365. Source: 
OSTI; NTIS (US Sales Only). 

Appendices presenting tables of data in relation to each chapter 
of Volume 1. of the same name. (AB). 


32426 (OH—85-233-K) Precipitation scavenging of tritiated 
water vapour (HTO). Ogram, G.L. Ontario Hydro, Toronto, ON 
(Canada). Research Center. Oct 1985. 36p. Order Number 
DE91642112. Source: OSTI; NTIS (US Sales Only); INIS. 

Precipitation scavenging (or washout) is an important mechanism 
for the removal of HTO from the atmosphere. Methods of 
parameterizing the depletion of a plume of HTO released to the at- 
mosphere are examined. Simple approaches, commonly used for 
atmospheric transport modelling purposes, such as the use of a 
constant washout coefficient or washout ratio, or the use of param- 
eters based on equilibrium assumptions, are often not justified. It is 
shown that these parameters depend strongly on ambient tempera- 
ture and plume dimensions, as well as rainfall rate. An approximate 
expression for washout ratio, as a function of these variables, is 
developed, and it is shown that near equilibrium washout conditions 
are only expected to hold at long plume travel distances. A possi- 
ble method of treating scavenging by snow is also suggested. 


32427 (ORNL/TM-11855) Parallelizing the spectral trans- 
torm method—Part 2. Walker, D.W.; Worley, P.H.; Drake, J.B. 
Oak Ridge National Lab., TN (United States). Jul 1991. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91017131. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes the parallelization and performance of the 
spectral method for solving the shallow water equations on the sur- 
face of a sphere using a 128-node Intei iPSC/860 hypercube. The 
shallow water equations form a computational kernel of more com- 
plex climate models. This work is part of a research program to 
develop climate models that are capable of much longer simula- 
tions at a significantly finer resolution than current models. Such 
models are important in understanding the effects of the increasing 
atmospheric concentrations of greenhouse gases, and the compu- 
tational requirements are so large that massively parallel 
multiprocessors will be necessary to run climate models simula- 
tions in a reasonable amount of time. The spectral method involves 
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the transformation of data between the physical, Fourier, and spec- 
tral domains. Each of these domains is two-dimensional. The 
spectral method performs Fourier transforms in the longitude direc- 
tion followed by summation in the latitude direction to evaluate the 
discrete spectral transform. A simple way of parallelizing the spec- 
tral code is to decompose the physical problem domain in just the 
latitude direction. This allows an optimized sequential FFT algo- 
rithm to be used in the longitude direction. However, this approach 
limits the number of processors that can be brought to bear on the 
problem. Decomposing the problem over both directions allows the 
parallelism inherent in the problem to be exploited more effectively 
— the grain size is reduced and more processors can be used. 
Results are presented that show that decomposing over both direc- 
tions does result in a more rapid solution of the problem. The 
importance of minimizing communication latency and overlapping 
communication with calculation is stressed. General methods for 
doing this, that may be applied to many other problems, are dis- 
cussed. 


32428 (SIS—1991:2) Occupational radon daughter exposure 
in underground workplaces in Norway. Strand, T.; Kolstad, A.K. 
Statens Inst. for Straalehygiene, Oslo (Norway). 1991. 11p. Order 
Number DE92601159. Source: OSTI; NTIS (US Sales Only); INIS. 

Occupational doses from radon daughter exposure in different 
underground environments in Norway have been estimated. Moni- 
toring programs have been undertaken in mines, hydroelectric 
power stations, defence installations and tunnels. Based on these 
measurements the average effective dose equivalent and the corre- 
sponding collective effective dose equivalent have been estimated. 
Hydroelectric power stations is the largest group. In 1984 and 1985 
measurements were performed in about 130 of the appr. 150 facili- 
ties in Norway. The average radon concentration was about 270 
Ba/m®, and the corresponding average annual effective dose equiv- 
alent between 2 and 2.5 mSv. In 1984 there were about 19 mines 
in operations in Norway. Based on the measurements, the average 
radon concentration in mines is 260 Ba/m®, and the corresponding 
average annual effective dose equivalent 3.4 mSv. However, at the 
time being there are only 10 mines in operation and the number of 
miners has been reduced from about 1400 in 1984 to about 900 in 
1990. The measurements show that the average level of radon in 
defence installations and tunnels is less than in mines and hydro- 
electric power stations. The total collective effective dose 
equivalent for workers underground in Norway is estimated in this 
paper to be between 5 and 7 manSv. 9 refs., 3 tabs. 


32429 (SIS—1991:3) Radon in Norwegian dwellings. Strand, 
T. (Statens Inst. for Straalehygiene, Oslo (Norway)); Green, B.M.R; 
Lomas, P.R.; Mangnus, K.; Stranden, E. Statens Inst. for Straale- 
hygiene, Oslo (Norway). 1991. 38p. (In Norwegian). Order Number 
DE92601160. Source: OSTI; NTIS (US Sales Only); INIS. 
Measurements of radon in indoor air have been made in a total 
of about 7500 randomly selected dwellings in Norway from all parts 
of the country. The number of selected dwellings in each munici- 
pality is about proportional to its population, except for the two 
largest municipalities, Oslo and Bergen, where somewhat smaller 
samples were taken due to the higher population density. The 
measurements were performed by nuclear track detectors from the 
National Radiological Protection Boards in United Kingdom, and 
the integration time for the measurements was 6 months. The 
detectors were spread evenly over all seasons of the year to elimi- 
nate influence from seasonal variation in the radon level. One 
single measurement was performed in each dwelling: in the main 
bedroom. The results shows that the distribution of radon concen- 
trations in Norwegian bedrooms is log-normal. The aritmetic mean 
of the measurements, including all categories of dwellings, is cal- 
culated to be 51 Ba/m® and the corresponding geometric mean to 
be 26 Ba/m’. In a large proportion of single-family houses the liv- 
ing room and the kitchen are located on the ground floor while the 
bedrooms are located one floor higher. The results of the study 
shows that the radon level is somewhat higher at the ground floor 
than on the first floor, and higher in the basement than on the first 
floor. Taking this into account, and assuming that measurements in 
bedrooms on the first floor is a representative average for living 
room and kitchen, the average radon concentration for Norwegian 
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dwellings is estimated to be between 55-65 Bq/m®. In this esti- 
mate, possible influences of the fact that the winters 87/88 and 88/ 
89 were much warmer than normal and may therefor have lowered 
the results, has been taken into account. 15 refs., 9 figs., 15 tabs. 


32430 (SNV-3742) Measures to protect the ozone layer: 
Status report to the government regarding the CFC phaseout 
and proposals for measures with regard to halons, 1,1,1- 
trichloroethane, carbon tetrachloride and HCFCs. National 
Environmental Protection Agency, Solna (Sweden). Mar 1990. 97p. 
Order Number DE91527145. Source: OSTI; NTIS (US Sales Only). 
The Swedish Government and Parliament have decided to phase 
out the use of CFC 11, 12, 113, 114 and 115 almost entirely. The 
Swedish Environmental Protection Agency was given the task by 
the Government to follow up the phase out plan and to propose any 
necessary adjustments. Proposals for a specified phase out plan 
for halons and proposals for actions to minimize the use of HCFCs 
and other ozone depleting substances - primarily methyichloroform 
and carbontetrachloride should also be presented. This report is a 
translation of the report presented to the Government in December 
1989 as a result of the given task. A separate report has been pre- 
sented in June 1989 concerning the regulation of imported products 
produced with CFC. Another report with proposals to take care of 
CFC in scrapped refrigerators was presented in October 1989. 


32431 (SNV-3820) Characterization of light hydrocarbons 
and other volatile organic compounds in Stockholm air. Pers- 
son, K.A. (Stockholm Univ. (SE). Dept. of Analytical Chemistry); 
Almen, J. National Environmental Protection Agency, Solna (Swe- 
den). Oct 1990. 61p. Order Number DE91527147. Source: OSTI; 
NTIS (US Sales Only). 

Measurements were made of light C2-C4 hydrocarbons (ethene, 
ethyne, propane, propene, butane, i-butane), in the air of central 
Stockholm during the time period Dec. -86 to Sept. -87 Approx. 
24000 one-hour samples were analyzed. in addition, measure- 
ments were made of some volatile oxygenated aromatic 
hydrocarbons (alcohols, phenols, aldehydes), benzonitrile and 
naphtalene. A statistical presentation is made, simultaneously with 
data for CO. Special emphasis was made on the determination of 
source contribution from vehicle traffic to the various compounds. 
From these results, it could be established that CO was a proper 
quantitative tracer for the light unsaturated hydrocarbons. (au). 


32432 (SNV-3856) Environmental effects of nitrogen ox- 
ides and hydrocarbons trom road traffic in Sweden. Sjoedin, 
Aa. (Swedish Environmental Research Institute, Goeteborg (SE)); 
Omstedt, G.; Calander, K.; Ahlifors, A.; Pleijel, H. National Environ- 
mental Protection Agency, Solna (Sweden). Nov 1990. 92p. (In 
Swedish). Order Number DE91527230. Source: OSTI; NTIS (US 
Sales Only). 

This study attempted to evaluate the effects on vegetation as a 
result of the emissions of nitrogen oxides and hydrocarbons from 
the Swedish road traffic on local, regional and national scales. The 
first part of the report consists of a summary of present knowledge 
concerning the emissions of nitrogen oxides and hydrocarbons 
from road traffic, their chemical conversion and dynamics in the at- 
mosphere, and the most important effects on nature. In the second 
part of the report, the role road traffic plays for the emission of ni- 
trogen oxides and hydrocarbons, and for nitrogen deposition and 
ozone formation in Sweden is analyzed. Different calculation mod- 
els have been used in estimates of the contribution of road traffic 
to concentrations and deposition. The results are used in preparing 
the evaluation of the environmental effect that makes the third and 
final part of the report. Today, road traffic in Sweden accounts for 
about half of the total emissions of nitrogen oxides and hydrocar- 
bons. The emissions are very unevenly distributed throughout the 
country. The introduction of catalytic cleaning of exhaust gases on 
petrol-powered cars and more severe demands placed on heavy 
traffic are estimated to lead to a decrease of 40-60 per cent in the 
emissions of nitrogen oxides from road traffic in Sweden between 
1985 and 2010. The reduction is anticipated to be even greater 
with regard to emissions of hydrocarbons. (au). 


32433 (SNV-3897) Strategy for volatile organic com- 
pounds (VOC): Emissions, effects, control measures. National 





Environmental Protection Agency, Solna (Sweden). 1991. 122p. 
Order Number DE91527232. Source: OSTI; NTIS (US Sales Only). 

Volatile organic compounds (VOC), is a classification covering 
many different substances with extremely different properties and 
effects. The total emission from anthropogenic sources amounts to 
approximately 460000 tons/year. The major sources are automo- 
bile exhausts, gasoline storage and distribution, smaliscale heating, 
emissions from industrial processes, and the use of solvents in 
industry and in consumer products. A comparison between mea- 
sured ozone levels and recommended critical levels shows that 
short-term limit values are greatly exceeded in southern Sweden 
and longterm limit values are exceeded in all of Sweden. Calcula- 
tions from models indicated that emission of both VOCs and 
nitrogen oxides must be halved in major parts of Europe in order to 
remain below the critical ozone levels measured per hour. It is im- 
portant that the emission of genotoxic or other carcinogenic 
substances, as well as those causing irritation, are substantially re- 
duced, especially in urban areas, where pollution levels are high. 
In the recently approved Scandinavian plan of action against air 
pollution, the member countries committed themselves to reducing 
the emission of substances causing oxidant formation by 50 per 
cent between 1988 and 2005. Taking into account earlier decisions 
and the steps recommended here, Sweden should be able to 
achieve this. It is presumably possible to attain this goal by the 
year 2000. Discussions for drawing up a VOC agenda are taking 
place within the framework for the Transboundary Air Pollutants 
Convention (ECE). Sweden has, together with Holland and France, 
presented a recommendation that emissions be reduced by 30 per 
cent before 1999, in comparison with 1987 levels. The National 
Environment Protection Agency recommends a number of steps to 
reduce the emission of VOCs. (au). 


32434 (SNV-3905) Isolation and determination methods 
tor halogenated polycyclic aromatic compounds. Haglund, P. 
(Stockholm Univ. (SE). Faculty of Mathematical and Natural 
Sciences). National Environmental Protection Agency, Soina (Swe- 
den). May 1991. 39p. Order Number DE91527233. Source: OSTI; 
NTIS (US Sales Only). 

This thesis describes isolation and determination methods for es- 
tablishing emission and environmental levels of some classes of 
halogenated polycyclic aromatic compounds. These include halo- 
genated polycyclic aromatic hydrocarbons (XPAH), polybrominated 
dibenzo-p-dioxins and dibenzofurans (PBDD/F), mono-ortho PCB, 
non-ortho PCB and polychlorinated naphthalenes (PCN). The 
methods include extraction by organic solvent; removal of bulk 
coextracted matter by combinations of sulfuric treatment, gel per- 
meation chromatography and ion-pair extraction; clean-up by 
multi-column open column liquid chromatography or high 
performance liquid chromatography; and detection by gas chro- 
matography/mass spectrometry or gas chromatography/electron 
capture detector. The developed methods were used to detect and 
characterize XPAH in urban air, surface snow and automobile ex- 
haust; quantify the emission of PBDD/F from motor vehicles driven 
on different fuels; quantity the intrinsic levels of non-ortho PCB in a 
technical PCB formulation; establish levels of PCN, non- and 
mono-ortho PCB in fish and sediment samples. Cars run on leaded 
gasoline emitted both XPAH and PBDD/F. The emission of PBDD/ 
F from a car run on leaded gasoline was approximately 100 times 
higher than from a car run on unleaded gasoline. Dibromo- eand 
dichloroethane, two gasoline additives, were proposed as the 
source of the halogen atoms in XPAH and PBDD/F emitted from 
cars run on leaded gasoline. XPAH were also found in two types of 
motor traffic related samples: urban air and surface snow. On a 
lipid weight basis, Baltic herring show seasonal differences in PCN 
and non-ortho PCB levels. Furthermore, the levels of non-ortho 
PCB in fish samples correlated well with the total PCB levels. (au). 


32435 (STEV-FBT-91-12) Catalytic reduction of nitrogen 
oxides: A literature review. Lindstedt, A. (Chalmers Univ. of 
Technology, Goeteborg (SE). Dept. of Inorganic Chemistry). 
Statens Energiverk, Stockholm (Sweden); Chalmers Univ. of Tech. 
and Univ. of Goeteborg, Goeteborg (Sweden). Dept. of Inorganic 
Chemistry. [1991]. 62p. Project STEV-276-481. (CTH-OOK-—91-01). 
Order Number DE91527187. Source: OSTI; NTIS (US Sales Only). 


54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


The catalytic reduction of nitrogen oxides has been reviewed. Ni- 
trogen oxides in the flue gases from the combustion of fossil fuels 
are formed by the thermal reaction between the nitrogen and the 
oxygen in the air (thermal NO,) and by the oxidation of nitrogen 
bound in the fuel (fuel-NO,). NO, is a collective name for NO and 
NOz. 90-95 per cent of the NO, formed in the combustion of fossil 
fuels is NO. NO, and N2O are hazardous to the environment, 
contributing to acidification, depletion of the ozone layer, the green- 
house effect and the formation of ozone in the tropospheric zone. 
There are two main principles for NO, reduction: combustion modi- 
fication (primary measures) and flue-gas treatment (secondary 
measures). Primary measures give low costs but are not as effi- 
cient as secondary measures. The secondary measures can be 
divided into dry and wet processes. The main dry processes are 
selective catalytic reduction (SCR) of NO, to No with ammonia, 
non-selective catalytic reduction (NSCR) of NO, to No with H2, CO 
or hydrocarbons, adsorption and electron beam processes. Wet 
processes are often simultaneous NO,-SO, reduction processes, 
for example wet scrubbing of flue gases. Primary measures and 
SCR are the most common NO, reduction technologies of today. 
SCR catalysts are usually oxides of transition metals supported on 
oxides of silica, alumina or titania, or combinations thereof. NSCR 
is not as commonly used as SCR because the removal efficiencies 
are lower than for SCR processes. Characterization techniques, 
preparation methods and flue gas analysis techniques are 
reviewed, as well as the kinetics and mechanisms of the SCR re- 
action. (au) (154 refs., 8 figs.). 


32436 (STEV-FBT-91-16) Separation of mercury trom flue 
gases using a selenium filter. Abul-Milh, M. (Chalmers Univ. of 
Technology and Goeteborg Univ., Goeteborg (SE). Dept. of Inor- 
ganic Chemistry). Statens Energiverk, Stockholm (Sweden). 15 
Mar 1991. 19p. (In Swedish). Project STEV-276-478. Order Num- 
ber DE91527218. Source: OSTI; NTIS (US Sales Only). 

Laboratory test were performed on the ability of a selenium filter 
to separate Hg from flue gases of varying composition ( SO2, HC! 
added to propane flue gas). Good separation (>95 per cent) was 
observed at low filter temperatures (60 degrees C). (LE). 


32437 (STEV-FBT-91-20) The behaviour of mercury in flue 
gases. Schager, P. (Chalmers Univ. of Technology and Goeteborg 
Univ., Goeteborg (SE). Dept. of Inorganic Chemistry). Statens En- 
ergiverk, Stockholm (Sweden). 1990. 63p. Project STEV-276-314. 
(CTH-OOK-90-07). Order Number DE91527217. Source: OSTI; 
NTIS (US Sales Only). 

The effect of additions of HCVCl,, SO2 and NO2 to a mercury 
containing flue gas with an oxygen concentration of approximately 
10 per cent has been studied using a propane-fired pilot scale flue 
gas generator. Without addition of trace gases 40 per cent of the 
added mercury was oxidized at 160 degrees C. The additions of 
350 ppm NOz increased the oxidation by approximately 10 per 
cent. The additions of SO2, on the other hand, decreased the oxi- 
dation efficiency to only about 30 per cent at 160 degrees C. The 
addition of 100 ppm of HCl increased the overall oxidation so that 
90 per cent of the added mercury was oxidized at 285 degrees C. 
The combined effect of additions of 100 ppm of HCI and SO2 was 
also studied. When HC! was added to the flue gas an increase of 
the concentration of elemental mercury occurred at lower tempera- 
tures (200 degrees C). The second part of this work deals with the 
retention of mercury by solid materials captured on fabric filters. At 
the end of the flue gas duct a fabric filter was installed where solid 
materials (activated carbon, flyashes, silica sand and calcium com- 
pounds) were exposed to a mercury containing flue gas in a 1-3 
mm thick layer supported with a standard fabric filter. The effect on 
the retention of mercury by additions of HCl and SO2 was also 
studied. The results indicate that it is possible to retain mercury on 
flyashes and especially activated carbon, while the sand and the 
calcium compounds showed negligible retention capacity. The car- 
bon content in the flyashes is the crucial factor which influences 
the mercury retention. The environmental hazards of depositing the 
mercury exposed flyashes was judged from a series of leaching 
experiments. The results from these experiments showed that the 
adsorbed mercury was bound strongly onto the flyashes and the 
activated carbon. (Abstract Truncated) 
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32438 (UCRL-102260) A three-dimensional numerical sim- 
ulations of mesoscale flow over KSC/CC area of Florida. 
Zhong. S. (lowa State Univ., Ames, lowa (US)); Takle, E.S.; Leone, 
J.M. Jr. Lawrence Livermore National Lab., CA (United States). 
Nov 1989. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-8906411-1: 4. 
conference on mesoscale processes American Meterological Soci- 
ety (AMS), Boulder, CO (United States), 25-29 Jun 1989). Order 
Number DE91017445. Source: OSTI; NTIS; GPO Dep. 

The Kennedy Space Center/Cape Canaveral (KSC/CC) environ- 
ment consists of complex patterns of land and water that creates 
differential surface heating on scales of few hundred meters to 
those of the classical sea breeze. We here report an investigation 
of the extent to which the resulting mean flow field differs from that 
of the conventional sea-breeze circulation. The Kennedy Space 
Center Atmospheric Boundary Layer Experiment (KABLE) was an 
observational program that included measurements from acoustic 
sounders, a high-resolution rawinsonde, and a tower network taken 
from November 1988 through October 1989. KABLE data docu- 
ment the 3-D structure of the atmospheric boundary layer, including 
small-scale features that add complexity to the sea-breeze circula- 
tion. We have numerically simulated the flow field observed on 13 
November 1989 and compared the results with numerical experi- 
ments designed to isolate the effects of the small-scale flows and 
examine their influence on the classical sea breeze. 5 refs., 3 figs. 


32439 (UCRL-JC—108014) Geoengineering the climate. 
MacCracken, M.C. Lawrence Livermore National Lab., CA (United 
States). 18 Jun 1991. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9106267—1: Workshop on the engineering response to global 
climate change, Palm Coast, FL (United States), 1-6 Jun 1991). 
Order Number DE91017654. Source: OSTI; NTIS; GPO Dep. 

Although much can be done to limit greenhouse gas emissions 
by conservation, improvements in efficiency, and use of alternative 
technologies, the use of fossil fuels at rates even sharply reduced 
from US per capita values will lead to rapidly increasing global 
concentrations of greenhouse gases. The available alternatives 
then become adapting to the changes, switching to alternative en- 
ergy sources (e.g., solar, nuclear), or actively taking control of 
atmospheric composition and/or the climate. This note reviews op- 
tions for geoengineering the climate. 18 refs., 1 tab. 


32440 (UCRL-JC—108038) Impact of reactive nitrogen emis- 
sions from fossil fuel combustion and biomass burning on 
atmospheric chemistry. Dignon, J.; Penner, J.E.; Atherton, C.S.; 
Walton, J.J. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910809-2: 
International symposium on energy and environment, Espoo (Fin- 
land), 25-28 Aug 1991). Order Number DE91017651. Source: 
OSTI; NTIS; GPO Dep. 

The increasing desire for energy in our society has caused 
changes in our environment. One of the byproducts of energy con- 
sumption is the emission of nitrogen oxides from combustion 
processes. Nitrogen oxides play an important role in atmospheric 
chemistry on local, regional, and global scales. They are consid- 
ered primary pollutants which can chemically react and contribute 
to photochemical smog. They are also precursors to the chemical 
formation of nitric acid (HNO3). Nitric acid is a major contributor to 
acidic deposition, more commonly referred to as “acid rain.” Reac- 
tive nitrogen is also a major limiting nutrient in some soil and 
ocean ecosystems. NO, is also important because it interacts with 
other trace gases in the atmosphere. In this study, using a 
Lagrangian chemical-transport-deposition model adapted to the ni- 
trogen cycle, we will look at all of the known sources, both natural 
and man-made. We will attempt to quantify the relative affect that 
man-made sources including fossil fuel and biomass burning have 
had on the nitrogen cycle and the chemistry of the atmosphere 
throughout the globe. 50 refs., 9 figs., 1 tab. 
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Refer also to citation(s) 29726, 29727, 29805, 29806, 29807, 
29956, 29958, 29961, 29983, 29991, 29992, 29993, 29994, 30012, 
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30028, 30044, 30061, 30072, 30074, 30082, 30095, 30097, 30098, 
30107, 30118, 30119, 30120, 30121, 30128, 30158, 30167, 30168, 
30169, 30170, 30172, 30173, 30174, 31011, 31019, 31112, 31786, 
32352, 32373, 32396, 32402, 32403. 32409, 32410, 32412, 32417, 
32546, 32549, 32551, 32552, 32553, 32558, 32560, 32562, 32572, 
32581, 32583, 32586, 32601, 32682, 32705, 32758, 32797, 32800, 
32807, 32808, 32809, 32810, 32811, 32812, 32813, 32814, 32815, 
32816, 32817, 33153, 33170, 33174 


32441 (AECL-9896) The separation of radionuclide migra- 
tion by solution and particle transport in llrw repository buffer 
material. Torok, J.; Buckley, L.P.; Woods, B.L. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Mar 1989. 18p. (CONF-890207—-: Waste management '89: 
15th international waste management symposium conference, Tuc- 
son, AZ (United States), 26 Feb - 2 mar 1989). Order Number 
DE91642072. Source: OSTI; NTIS (US Sales Only); INIS. 

Laboratory-scale lysimeter experiments were performed with sim- 
ulated waste forms placed in candidate buffer materials which have 
been chosen for a low-level radioactive waste repository. Radionu- 
clide releases into the effluent water and radionuclide capture by 
the buffer material were determined. The results could not be ex- 
plained by traditional solution transport mechanisms, and transport 
by particles released from the waste form and/or transport by 
buffer particles were suspected as the dominant mechanism for ra- 
dionuclide release from the lysimeters. To elucidate the relative 
contribution of particle and solution transport, the waste forms were 
replaced by a wafer of neutron-activated buffer soaked with se- 
lected soluble isotopes. Particle transport was determined by the 
movement of gamma-emitting neutron-activation products through 
the lysimeter. Solution transport was quantified by comparing the 
migration of soluble radionuclides relative to the transport of neu- 
tron activation products. The new approach presented here for 
monitoring radionuclide migration in soil facilitates the determina- 
tion of most of the fundamental coefficients required to model the 
transport process. 


32442 (ANL/CP-—73714) Predicting the environmental distri- 
bution of compounds with unknown physicochemical 
properties from known pesticide properties. Prasad, S.S. Ar- 
gonne National Lab., IL (United States). [1991]. 36p. DOE Contract 
W-31109-ENG-38. (CONF-9107168-1: 28. annual pesticide residue 
workshop, St. Petersburg, FL (United States), 14-17 Jul 1991). Or- 
der Number DE91017979. Source: OSTI; NTIS; GPO Dep. 

This study examines how pesticide characteristics such as water 
solubility, molecular weight, bioconcentration, volatility, and soil ab- 
sorption affect soil-to-water mobility, water-to-air dissipation, and 
water-to-biota accumulation when present in the environmental 
medium of preferred residence. The study concludes that chemicals 
that have low water solubilities tend to adsorb to soil, those that 
have low vapor pressures tend to dissipate slowly from water, and 
those that have relatively high octanol-to-water partition coefficients 
or low water solubility have a high potential for bioconcentration. 
Based on these findings, researchers should be able to predict the 
mobility of pesticides belonging to a particular category or family of 
compounds with unknown physicochemical properties and recom- 
mend ways to restore the environment. 13 refs., 13 figs., 4 tabs. 


32443 (ANL/CP-73834) Regeneration of exhausted tailored 
clays by adsorbate volatilization. Peters, R.W. (Argonne National 
Lab., IL (United States)); Cazares, E.; Cadena, F. Argonne Na- 
tional Lab., IL (United States). [1991]. 27p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States); Geological Survey, Reston, VA (United States); 
New Mexico Univ., Albuquerque, NM (Unite DOE Contract W- 
31109-ENG-38. (CONF-9105245-1: Purdue industrial waste 
conference, West Lafayette, IN (United States), 14-16 May 1991). 
Order Number DE91017297. Source: OSTI; NTIS; GPO Dep. 
Adsorption of organic pollutants with low molecular weight onto 
natural soils can be greatly enhanced by chemical modification re- 
ferred to as tailoring of the clay fraction of the soil. Previous studies 
have shown that the adsorption capacity of soils for benzene and 
toluene are greatly increased by tailoring with quaternary amines. 
Regeneration studies involving volatilization of the adsorbate have 





been performed for three different tailored soils: Wyoming ben- 
tonite, Glendale clay-loam, and a clayish soil from the Los Angeles 
area. A 48% decrease from the original value of the linear adsorp- 
tion constant k was observed for benzene on bentonite after six 
regeneration cycles. The L.A. soil showed no significant degrada- 
tion in the adsorption capacity for benzene after six regeneration 
cycles. Also after six regeneration cycles the Glendale soil de- 
creased its k value by 62% from the original value. The adsorption 
capacity of tailored bentonite for toluene was reduced by 97% after 
six regeneration cycles. This decaying effect does not necessarily 
represent a decrease in the adsorption capacity, but rather the ki- 
netics of adsorption may play a significant role as the adsorbent 
becomes more granular after repeated regeneration. Adsorption 
Studies with o-xylene showed minimal adsorption with bentonite for 
both virgin and regenerated soil. 16 refs., 7 figs., 1 tab. 


32444 (ANL/EAIS/TM-51) Mechanical integrity test meth- 
ods for Class 2 injection wells. Smith, K.P. Argonne National 
Lab., IL (United States). Environmental Assessment and Informa- 
tion Sciences Div. Mar 1991. 69p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE91015755. Source: OSTI; NTIS; GPO Dep. 
Mechanical integrity testing of injection wells to ensure that they 
do not threaten an underground source of drinking water (USDW) 
is a key component of the Underground Injection Control (UIC) pro- 
gram of the Safe Drinking Water Act of 1974. Approximately 55% 
of all active injection wells are classified as Class || wells. These 
wells are used by the oil and gas industry primarily to dispose of 
waste fluids or to enhance production of hydrocarbons. Mechanical 
integrity is defined as the absence of significant leaks in the cas- 
ing, tubing, or packers (internal integrity); and the absence of 
significant fluid movement into a USDW through cement channels 
behind the casing (external integrity). A wide variety of mechanical 
integrity test (MIT) methods have been developed to meet federal 
and primacy state program requirements. The internal mechanical 
integrity of standard injection wells can be evaluated by radioactive 
tracer surveys, standard annular pressure tests, annulus pressure 
monitoring, and continuous injection pressure versus injection rate 


monitoring. These tests are listed in order of decreasing reliability 
and increasing detection limits. 28 refs., 17 figs., 6 tabs. 


32445 (ANL/EAIS/TM-53) Modeling groundwater flow for 
the Twin Cities Army Ammunition Plant site and vicinity. 
Durham, L.A.; Tomasko, D.; Biang, R.P. Argonne National Lab., IL 
(United States). Environmental Assessment and Information Sci- 
ences Div. Jun 1991. 75p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE91017529. Source: OSTI; NTIS; GPO Dep. 

Argonne National Laboratory has modeled the groundwater flow 
in the area of the Twin Cities Army Ammunition Plant (TCAAP) with 
the Coupled Fluid, Energy and Solute Transport (CFEST) computer 
code. Argonne performed the modeling for the US Army in support 
of a remedial action program to capture and treat groundwater 
contaminated by past activities at TCAAP. This report presents the 
results of model development and calibration, in which various pa- 
rameter values were tested to obtain the best match between 
model-predicted and observed groundwater elevations. After 
calibration, the model was used to evaluate the efficacy of the ex- 
traction well system used to pump contaminated groundwater to an 
on-site treatment plant. Argonne found that the wells effectively 
capture contaminants in the Hillside Sand (Unit 3) aquifer but not 
in the Prairie du Chien/Jordan (Unit 4) aquifer. 17 refs., 23 figs. 


32446 (BHR-61) A new model for the sonic borehole log- 
ging tool. Oelgaard, P.L. Technical Univ. of Denmark, Lyngby 
(Denmark). Dept. of Electrophysics. Dec 1990. 19p. Order Number 
DE92601135. Source: OSTI; NTIS (US Sales Only); INIS. 

A number of models for the sonic borehole logging tool has ear- 
lier been developed. These models which are mainly based on 
experimental data, are discussed and compared. On this 
background the new model is developed. It is based on the as- 
sumptions that the pores of low porosity formations and the grains 
of high porosity media may be approximated by cylinders, and that 
the dimension of these cylinders are given by distribution functions. 
From these assumptions the transit time At, of low porosity forma- 
tions and At, of high porosity media are calculated by use of the 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


Monte Carlo method. Combining the At, and At, values obtained 
by use of selected weighting functions seems to permit the deter- 
mination of the transit time At for the full porosity range (0 < phi < 
100%). (author). 


32447 (CNEA-NT-20/89) Computational models of the hy- 
drodynamics of fractured-porous media. Grandi, G.M. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Gerencia 
de Proteccion Radiologica y Seguridad; Universidad Nacional de 
Cuyo, Mendoza (Argentina). Inst. Balseiro. 1989. 176p. (in Span- 
ish). (REPO-38.). Order Number DE91642097. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The prediction of the flow pattern in fractured-porous media has 
great importance in the assessment of the local thermohydrological 
effects of the siting of a nuclear waste repository, among many 
other technological applications. Computational models must be 
used due to the complexity of the different phenomena involved 
which restricts the use of analytical techniques. A new numerical 
method, based on the boundary-fitted finite-difference technique, is 
presented in this thesis. The boundaries are external (the boundary 
of the physical domain), and internal (which correspond to the frac- 
ture network). The inclusion of the discrete fracture representation 
in the volume that represents the porous medium is the difference 
between the usual approach and the present one. The numerical 
model has been used in the prediction of the flow pattern in sev- 
eral internationally recognized verification cases and to hypothetical 
problems of our interest. The results obtained proved that the 
numerical approach considered gives accurate and reliable predic- 
tions of the hydrodynamics of fractured-porous media, allowing its 
use for the above mentioned studies. (Author). 


32448 (COGEMA-CONF-90-11) Hydraulic management of 
the whole plant phreatic water. Anres, J.J. Compagnie Generale 
de Matieres Nucleaires (COGEMA), 30 - Bagnols-sur-Ceze 
(France). Etablissement de Marcoule. 1990. 32p. (in French). 
(CONF-9004332-: Technology outlook meeting, Pierrelatte 
(France), 18-19 Apr 1990). Order Number DE91527490. Source: 
OSTI; NTIS (US Sales Only). 

The program and the system developed for the survey and con- 
trol of the phreatic water underground of Marcoule are presented. 
The parameters taken into account for developing a hydraulic 
model and the model's utilisation are given. From the calculation of 
the hydraulic loads, the simulation of transient flows can be mod- 
elled. The model was applied to different plants and several 
possibilities for the mass transfers are considered. 


32449 (CONF-8810133-7) The suitability of Surface En- 
hanced Raman Spectroscopy (SERS) to fiber optic chemical 
sensing of aromatic hydrocarbon contamination in groundwa- 
ter. Carrabba, M.M.; Edmonds, R.B.; Marren, P.J.; Rauh, R.D. EIC 
Labs., Inc., Norwood, MA (United States). [1988]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC01- 
86ER80333. From 1. international symposium on field screening 
methods for hazardous waste site investigations; Las Vegas, NV 
(United States); 11-13 Oct 1988. Order Number DE91018055. 
Source: OSTI; NTIS; GPO Dep. 

A general need exists for chemical sensors to monitor the pres- 
ence, evolution and hydrological transport of aromatic hydrocarbon 
contamination in oceans surface and ground waters. In the most 
favorable configuration, a chemical sensor should operate in situ 
and produce quantitative information in real time with a high level 
of sensitivity. We are investigating the development of a prototype 
fiber optic chemical sensing probe based on Surface Enhanced 
Raman Spectroscopy (SERS) on electrodes. The SERS signal is 
obtained form the Raman scattering of a molecule absorbed onto a 
roughened metal substrate. The metal substrates that we have in- 
vestigated with the fiber optic SERS probe (FOSP) are electrodes 
made of Ag. With this technique, the SERS-related phenomena 
that are chemically specific, such as the adsorption of organic 
molecules on metal substrates and the potential dependence of 
electrosorption, have increased the selectivity. Our results indicate 
that the FOSP has the capability of providing information about in 
situ organic contamination that is both sensitive and selective. 
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32450 (CONF-900512—Absts., pp. 1, Paper 30) Anaerobic 
dechlorination of chlorinated biphenyls by mixed bacterial cul- 
tures trom PCB-contaminated sediments. Reeves, M.E. (Oak 
Ridge National Lab., TN (USA)); Chang, C.C.; Donaldson, T.L. 
Oak Ridge National Lab., TN (United States). [1990]. From 12. 
symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
(United States); 7-11 May 1990. In Twelfth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p. 
Order Number DE91000602. Source: OSTI. 

Mixed cultures of anaerobic bacteria were isolated by enrichment 
with biphenyl, from PCB-contaminated sediments collected on the 
US Department of Energy's Oak Ridge Reservation. These 
cultures were tested for their ability to remove chlorine from chlori- 
nated biphenyls under anaerobic conditions. Single congeners of 
chlorinated biphenyls containing five or more chlorines were used 
to evaluate the dechlorination potential of the bacteria. With certain 
congeners, one bacterial culture from these enrichments demon- 
strated the ability to remove chlorines from the biphenyl ring 
structure, resulting in the production of a range of lower-chlorinated 
species. Dechlorination activity could be detected after as little as 
one week and increased with further incubation. Dechlorination ac- 
tivity was noted even in the presence of an added carbon source 
(e.g., glucose). Data on effects of added carbon sources will be 
discussed in relation to their potential implications for laboratory 
maintenance of such cultures for use in possible bioremediation 
technologies for PCB-contaminated sites. This mixed culture has 
been characterized microbiologically and found to contain a small 
variety of common soil genera. 


32451 (CONF-900512—Absts., pp. 1, Paper 32) Biological 
oxygen consumption as a measure of biodegradation of mixed 
organic wastes. Graves, D.A. (International Technology Coprp., 
Knoxville, TN (USA)). Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 

Biological oxygen demand has been used to continuously moni- 
tor bacterial respiration during growth on mixed organic wastes 
from contaminated water and soil. Continuously collected oxygen 
consumption data provide information on the overall metabolic 
activity of the resident bacterial population and permit direct obser- 
vation of the cessation of microbial respiration, and thus, the 
termination of aerobic biodegradation. The correlation of biological 
oxygen utilization with biodegradation has been confirmed using in- 
dependent analytical methods. Continuous, long-term biological 
oxygen demand analysis has been applied to bench-scale studies 
to assess the biodegradability of mixed organic wastes from con- 
taminated sites and industrial waste effluents. Case studies have 
demonstrated the utility of respirometry as a means of reliably de- 
termining the aerobic biodegradation potential of hazardous organic 
wastes using native bacterial populations. 


32452 (CONF-900512—Absts., pp. 1, Paper 68) Fiber-optic 
based apparatus for the nondestructive, in vivo measurement 
of photosynthesis: Application to environmental monitoring. 
Coffield, J.E. (Oak Ridge National Lab., TN (USA)); Graves, D.A.; 
Greenbaum, E. Oak Ridge National Lab., TN (United States). 
[1990]. DOE Contract AC05-840R21400. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

A prototype contact-leaf electrode has been developed which al- 
lows nondestructive measurement of photosynthetic rates of plants. 
Photosynthetic production of oxygen is monitored using a 
Clark-type electrode placed in direct contact with the plant leaf. Illu- 
mination of the leaf is achieved using optical fibers positioned 
around the platinum cathode. The diameter of this bundle is ap- 
proximately 3 mm, allowing for contro! of the location on the leaf 
where the measurement is being made. Due to the fact that this 
procedure requires no pretreatment of the plant and can be per- 
formed with the leaf still attached to the plant, it should prove very 
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useful for environmental monitoring of plants Calibration proce- 
dures and computerized data acquisition, necessary for use as a 
fully functional field instrument, will also be discussed. 


32453 (CONF-900512—Absts., pp. 1, Paper 114) Methanol 
suppression of trichloroethylene degradation by M. trichospo- 
rium. Palumbo, A.V. (Oak Ridge National Lab., TN (USA)); Eng, 
W. Oak Ridge National Lab., TN (United States). [1990]. From 12. 
symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
(United States); 7-11 May 1990. In Twelfth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p. 
Order Number DE91000602. Source: OSTI. 

Biodegradation by methylotrophs has been considered a poten- 
tial method for in situ remediation, but delivery of sufficient 
methane could be a problem. Since methanol could be delivered 
more readily into soil, the authors examined TCE degradation un- 
der methane (0.89 M), methanol (1.187 mM), and combined 
methane (0.89 mM) methanol (1.187 mM) stimulated treatments 
using M. trichosporium and mixed cultures JS and DT. Degradation 
of TCE was determined by the summation of radiolabeled COz, 
water-soluble intermediates, and biomass transformed from 'C 
TCE. M. trichosporium degraded 0.36 + 2.08% (mean + std dev) 
of the initial TCe (0.3 mg/l) with methanol stimulation, compared to 
9.07 + 1.04% with methane stimulation. JS and DT cultures de- 
graded 4.34 + 0.11% on methanol compared to 24.3 + 1.38% and 
34.3 + 3.0% on methane, respectively. If methanol was added to 
methane-stimualted cultures, TCE degradation was reduced to 
1.08 + 1.74% for M. trichosporium, and 5.08 + 0.56%. for JS cul- 
ture. Methanol retarded the rates of methane and oxygen utilization 
as well. However, methanol-stimulated cultures grew to a greater 
extent than methane-stimulated cultures with 14 mg/l TCE. Previ- 
ous workers have shown that methanol suppresses methane 
monooxygenase, and they suggest this may explain the reduced 
amount of TCE degraded. 


32454 (CONF-9005211-3) Individual-based forest succes- 
sion models and the theory of plant competition. Huston, M. 
Oak Ridge National Lab., TN (United States). [1991]. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Symposium on individual based popula- 
tion models; Knoxville, TN (United States); 16-19 May 1990. Order 
Number DE91015918. Source: OSTI; NTIS; GPO Dep. 

One of the few types of individual-based models that address 
multi-species interactions and community- and ecosystem-level 
phenomena is the class of forest succession models known as 
JABOWA or FORET models. This paper briefly reviews the history 
and major features of these models, which are probably the most 
widely used individual-based computer simulation models. The as- 
sumptions and mechanisms underlying these models, which 
originated over 20 years ago, are virtually identical to those that 
have been developed in the context of theoretical plant competition 
and plant population models. Interest among theoretical ecologists 
in mechanistic models of plant growth and competition has led in 
the convergence of recently developed models with the assump- 
tions, mechanisms, and structure of a model that has been in use 
by ecosystem scientists for over 20 years. 76 refs. 


32455 (CONF-9109234-5) Transport of contaminated sedi- 
ment during floods in White Oak Creek near Oak Ridge, 
Tennessee. Fontaine, T.A. Oak Ridge National Lab., TN (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. Order Number DE91018936. Source: OSTI; 
NTIS; GPO Dep. 

Parts of the White Oak Creek (WOC) watershed have become 
contaminated during the last 47 years of operation of Oak Ridge 
National Laboratory (ORNL). The 16 sq. km. catchment consists of 
a short embayment between White Oak Dam and the Clinch River, 
a small lake (7 ha), and two main tributaries (Melton Branch and 
White Oak Tributary) which converge 1 km upstream ‘of the lake. 
The contaminants presenting the highest risk to human health and 
the environment are particle reactive and are associated with the 
soils and sediments in the floodplains and channels of WOC and in 
White Oak Lake (WOL). During floods, the erosion and resuspen- 
sion of these sediments can result in the transport of contaminants 





within the catchment and out of WOL into the Clinch River. It is not 
possible to predict the transport of contaminated sediment during 
storms because the existing database and monitoring program 
were not developed to address this issue. In order to evaluate the 
probability of contaminated sediment transport during floods, and to 
develop strategies for controlling off-site transport, a data collection 
program and a modeling investigation have been initiated. The 
data collection program is required to establish a conceptual model 
of contaminated sediment transport in WOC, to provide the data 
required to calibrate and apply the computer model, and to gener- 
ate a database that will be used in the future to evaluate the 
effectiveness of completed clean up activities. The computer model 
will be used to simulate the transport of contaminated sediments 
during floods up to the 100-year event with existing and future land 
use conditions. 1 ref., 1 fig. 


32456 (DOE/BP/01483—1) Yakima River species interac- 
tions studies: Annual report FY 1990. Hindmam, J.N.; 
McMichael, G.A.; Olson, J.P.; Leider, S.A. Washington State Dept 
of Wildlife, Olympia, WA (United States). Feb 1991. 75p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
BI79-89BP01483. Order Number DE91017163. Source: OSTI; 
NTIS: GPO Dep. 

Species interactions in the upper Yakima River are being studied 
to provide baseline data to be used for predicting the effects of 
supplementation of the river with anadromous fishes. Spawning 
surveys were initiated in the spring of 1990 on the upper Yakima 
River and thirteen of its tributaries between the Rosa and 
Keechelus dams. Preliminary analysis of the data indicates that 
very few of the large resident rainbow trout which contribute to 
recreational fishing in the Yakima Canyon area use the upper ele- 
vation tributaries and mainstream areas for spawning. When a 
complete set of data is available, it will provide more information 
on size/age relationships throughout the upper basin. More than 
500 resident trout were tagged and released during the 1990 
spawning surveys; recapture of these fish will be used to clarify 
seasonal movement patterns and validate growth rates obtained by 
scale analysis. 15 refs., 14 figs., 8 tabs. (MHB) 


32457 (DOE/EH-0188) Superfund program analysis: 
Lessons learned. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). 
RCRA/CERCLA Div. May 1991. 13p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE91018502. 
Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) is in the initial stages of its 
complex-wide environmental restoration program. This environmen- 
tal restoration program is being conducted primarily under the 
statutory authorities of the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act (CERCLA) and the 
corrective action provisions of the Resource Conservation and Re- 
covery Act (RCRA). Environmental restoration and cleanup at DOE 
facilities is expected to be a multi-billion dollar effort extending over 
the next 20-50 years. DOE must take necessary steps, as re- 
quired by federal and state statutes and regulations, to protect 
human health and the environment at those facilities and opera- 
tions under its purview. DOE is obligated to carry out this mission 
in the most effective and cost-effecient manner possible, while still 
meeting or exceeding applicable regulatory requirements. The US 
Environmental Protection Agency (EPA) is the agency primarily re- 
sponsible for administering CERCLA (aka Supertund). The groups 
reviewing EPA's Supertund program include the Office of Technol- 
ogy Assessment (OTA), the General Accounting Office (GAO), and 
business and environmental organizations. The purpose of this re- 
port is to identify the issues cited by these groups that are most 
relevant to DOE's environmental restoration program and to dis- 
cuss the implications of the studies’ findings for DOE. The findings 
of these groups are presented because they are representative of 
the areas where DOE will be scrutinized in the future. DOE does 
not necessarily agree with the findings and conclusions of these 
studies. 16 refs., 1 tab. 


32458 (DOE/ER/60932-T1) Grassland/atmosphere _re- 
sponse to changing climate: Coupling regional and local 
scales: Annual progress report. Coughenour, M.B.; Kittel, T.; 
Pielkel, R.A.; Parton, W.; Eastman, J.; Cram, J. Colorado State 
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Univ., Fort Collins, CO (United States). 30 Jul 1991. 46p. Spon- 
sored by USDOE, Washington. DC (United States). DOE Contract 
FG02-90ER60932. Order Number DE91016906. Source: OSTI; 
NTIS: GPO Dep 

This study is an interdisciplinary research designed to increase 
our understanding of the ecological impacts of changes in climate 
and atmospheric chemistry projected to occur over the next 50 to 
100 years due to globally increasing levels of CO. and other 
greenhouse gases. The project study area is the North American 
Central Grasslands. The objectives are (1) to develop multiscaled 
modeling systems linking extant state-of-the-art models from the 
ecological and atmospheric sciences with different spatial and tem- 
poral resolutions and (2) to evaluate the response of grassland 
ecosystems to atmospheric change at regional and site scales. Re- 
sponses are to be evaluated in terms of ecosystem function and 
potential biospheric impacts to climate. We report progress since 
the last progress report (July 1990). covering the last half of Year 1 
and the first 7 months of Year 2. We have (1) refined the high res- 
olution GRASS modei, (2) completed parameterization of the 
GRASS model for three sites, (3) constructed a multi-scaled 
modeling user interface, (4) conducted preliminary modeling experi- 
ments to filter from fine to coarse scale models, (5) implemented a 
computer-based synoptic classification scheme (‘synoptic classifi- 
cation processor’), a key step in the scale transition of GCM 
climate change scenarios, and (6) evaluated scale issues associ- 
ated with linking models. We also used coarse and fine resolution 
ecosystem models, in a manually linked mode, to simulate ecosys- 
tem response to climate and CO2 change. 48 refs., 8 figs., 1 tab. 


32459 (DOE/HWP-69/R1) Quality control requirements for 
field methods: Revision 1. Craig, L.E. (Oak Ridge K-25 Site, TN 
(United States)); Bartling, M.H. Oak Ridge National Lab., TN 
(United States). HAZWRAP Support Contractor Office; Oak Ridge 
K-25 Site, TN (United States). Jul 1990. 70p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840T21400. Order Number DE91018447. Source: OSTI; NTIS; 
GPO Dep. 


The purpose of this document is to provide quality control (QC) 
requirements for sampling activities and other types of field analy- 
ses and tests that generate data on environmental parameters as 


part of the Hazardous Waste Remedial Actions Program 
(HAZWRAP). The requirements of this document apply to 
HAZWRAP subcontractors and selected vendors during the reme- 
dial response actions process. The document is to be used by 
HAZWRAP Project Managers to provide consistent guidance for 
field activities. The document will not cover every situation for all 
projects. HAZWRAP Project Managers will invoke the applicable 
requirements delineated herein to ensure the QC of data. Deviation 
from these requirements will be allowed on a site-by-site basis, 
with approval of the HAZWRAP Project Manager, in consultation 
with the Analytical Quality Control Specialist (AQCS) of the Analyti- 
cai Environmental Support Group (AESG), Martin Marietta Energy 
System, Inc. (Energy Systems). 9 refs., 10 tabs. 


32460 (DOE/NV/10630—-14) The Nevada Test Site concep- 
tual model for the geology in Area 5. Dozier, B.L. (Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States)); Rawlinson, S.E. Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (United States). Feb 1991. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO8- 
89NV10630. Order Number DE91017204. Source: OSTI; NTIS; 
GPO Dep. 

A review of geologic and geophysical studies related to the Ra- 
dioactive Waste Management Site (RWMS) in northern Frenchman 
Flat was completed as part of a preliminary performance assess- 
ment (PA) for the greater confinement disposal (GCD) project. The 
report includes a brief overview of the regional geology; an esti- 
mate of the subsurface geology, deposition, and erosion; and an 
estimate of the surface boundaries. This information will be used 
by modelers to help predict radionuclide travel times to the ground- 
water. In general, the area is characterized by deep alluvium-filled 
basins. The region is tectonically active, and the major movement 
around the RWMS occurs on the Cane Spring Fault Zone and 
Rock Valley Fault Zone. 14 refs., 5 figs., 1 tab. 
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32461 (DOE/NV/10630-19) Neutron probe calibration for 
the Area 5 vadose zone monitoring system at the Nevada Test 
Site. Strong, W.R.: Barker, L.E. Reynolds Electrical and Engineer- 
ing Co.. Inc.. Las Vegas. NV (United States). May 1991. 14p. 
Sponsored by USDOE. Washington. DC (United States). DOE 
Contract AC08-89NV10630. Order Number DE91017941. Source: 
OSTI: NTIS: INIS: GPO Dep. 

The neutron moisture meter (probe) is used to measure in situ 
volumetric soil moisture levels in a nondestructive, repeatable man- 
ner. The purpose of neutron logging in waste pits is to measure 
moisture levels in the soil profile and changes in soil moisture con- 
tent above and below buried waste packages. In order to obtain 
accurate moisture values. the neutron probe must be calibrated for 
specific site conditions. In this report, soil type. access tube mate- 
rial and diameter, and counting time were site specific factors of 
concern. 6 refs., 6 figs., 1 tab. 


32462 (DOE/RL-01830T-H8) Processes for Identifying 
Regional Influences of and Responses to Increasing Atmo- 
spheric CO, and Climate Change — The MINK Project: Report 
IB, A farm-level simulation of the effects of climate change on 
crop production in the MINK Region. Easterling. W.E. lil; 
McKenney, M.S.: Rosenberg. N.J.; Lemon. K.M. Resources for the 
Future, Inc.. Washington, DC (United States). Aug 1991. 222p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91018603. Source: 
OSTI; NTIS: GPO Dep. 

The second report of a series Processes for Identifying Regional 
Influences of and Responses to Increasing Atmospheric CO2 and 
Climate Change — The MINK Project is composed of two parts. 
This Report (IIB) deals with agriculture at the level of farms and 
Major Land Resource Areas (MLRAs). The Erosion Productivity Im- 
pact Calculator (EPIC), a crop growth simulation model developed 
by scientists at the US Department of Agriculture, is used to study 
the impacts of the analog climate on yields of main crops in both 
the 1984/87 and the 2030 baselines. The results of this work with 
EPIC are the basis for the analysis of the climate change impacts 
on agriculture at the region-wide level undertaken in this report. 
Report IIA treats agriculture in MINK in terms of state and region- 
wide production and resource use for the main crops and animals 
in the baseline periods of 1984/87 and 2030. The effects of the 
analog climate on the industry at this level of aggregation are con- 
sidered in both baseline periods. 41 refs., 40 figs., 46 tabs. 


32463 (DOE/SR/10708—1) Soil survey of Savannah River 
Piant area, parts of Aiken, Barnwell, and Allendale Counties, 
South Carolina. Rogers, V.A. Soil Conservation Service, Aiken, 
SC (United States). Savannah River Site. Jun 1990. 225p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Agriculture, Washington, DC (United States); South Carolina State 
Government, Columbia, SC (United States). DOE Contract Al09- 
80SR10708. Order Number DE91018370. Source: OSTI; NTIS; 
GPO Dep. 

The Savannah River Plant area is midway between the moun- 
tains and the coast. About a third of the land is in the southwest 
corner of Aiken County, and nearly two-thirds is in the western part 
of the Barnwell County. A small part is in Allendale County, mainly 
along Lower Three Runs Creek. The Savannah River, on the west 
side of the survey area, is the boundary between South Carolina 
and Georgia. The survey area makes up about 198,231 acres. 
Most of the land is owned by the United States Department of En- 
ergy. Barnwell industrial Park is in the survey area. Most of this 
survey area is in the Carolina and Georgia Sand Hills Land Re- 
source Area, generally referred to in this soil survey as the Sand 
Hills. Some broad upland areas are in the Southern Coastal Plain 
Land Resource Area, referred to as the Coastal Plain. The soils in 
the survey area generally are gently sloping in moderately steep. 
Some soils on uplands are nearly level, and those on bottom land 
along the major streams are level. The soils are small, narrow ar- 
eas adjacent to drainageways are steep. Most of the soils are well 
drained to excessively drained. The well drained soils have a 
sandy surface layer underlain by a loamy subsoil. The somewhat 
excessively drained soils have a thick, sandy surface layer that ex- 
tends to a depth of 80 inches or more in some areas. Numerous 
upland depressions, commonly referred to as “Carolina bays,” are 
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less than an acre to many acres in size. Water stands in most of 
these depressions for long periods in most years. The soils on bot- 
tom land range from well drained to very poorly drained. In the 
Sand Hills area, some soils on the abrupt slope breaks have a 
dense, brittle subsoil. 9 refs., 7 figs.. 15 tabs. 


32464 (DOE/SR/14017-1) Reconnaissance hydrogeologic 
investigation of the Defense Waste Processing Facility and 
Vicinity, Savannah River Plant, South Carolina. Dennehy. K.F.; 
Prowell. D.C.: McMahon, P.B. Geological Survey. Columbia, SC 
(United States). [1989]. 74p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al09-84SR14017. (USGS-WRI- 
88-4221). Order Number DE91017832. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The purposes of this report are two-fold: (1) to define the hydro- 
geologic conditions in the vicinity of the defense waste processing 
facility (DWPF) and, (2) to evaluate the potential for movement of a 
concentrated salt-solution waste if released at or near the DWPF. 
These purposes were accomplished by assembling and evaluating 
existing hydrogeologic data: collecting additional geologic, hydro- 
logic, and water-quality data: developing a local geologic 
framework; developing a conceptual model of the local ground- 
water flow system: and by performing laboratory experiments to 
determine the mobility of salt-solution waste in surface and near- 
surface sediments. Although the unconsolidated sediments are 
about 1000 ft thick in the study area, only the Tertiary age sedi- 
ments, or upper 300 ft are discussed in this report. The top of the 
Ellenton Formation acts as the major confining unit between the 
overlying aquifers in Tertiary sediments and the underlying aquifers 
in Cretaceous sediments; therefore, the Ellenton Formation is the 
vertical limit of our hydrogeologic investigation. The majority of the 
hydrologic data for this study come from monitoring wells at the 
saltstone disposal site (SDS) in Z Area (fig. 3). No recent water- 
level data were collected in S Area owing to the removal of S Area 
monitoring wells prior to construction at the DWPF. 46 refs., 26 
figs., 7 tabs. 


32465 (DOE/SR/14031-T1) L-Reactor Habitat Mitigation 
Study: Final report. Fish and Wildlife Service, Charleston, SC 
(United States). Div. of Ecological Services. Feb 1988. 56p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al09-84SR14031. Order Number DE91017951. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The L-Reactor Fish and Wildlife Resource Mitigation Study was 
conducted to quantify the effects on habitat of the L-Reactor restart 
and to identify the appropriate mitigation for these impacts. The 
completed project evaluated in this study includes construction of a 
1000 acre reactor cooling reservoir formed by damming Steel 
Creek. Habitat impacts identified include a loss of approximately 
3,700 average annual habitat units. This report presents a mitiga- 
tion plan, Plan A, to offset these habitat losses. Plan A will offset 
losses for all species studied, except whitetailed deer. The South 
Carolina Wildlife and Marine Resources Department strongly rec- 
ommends creation of a game management area to provide realistic 
mitigation for loss of deer habitats. 10 refs., 5 figs., 3 tabs. (MHB) 


32466 (DOE/WIPP-91-029) Implementation of the resource 
disincentive in 40 CFR Part 191.14(e) at the Waste Isolation Pi- 
lot Plant. USDOE Albuquerque Operations Office, Carlsbad, NM 
(United States). Waste Isolation Pilot Plant Project Office. Aug 
1991. 180p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE91018133. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1986, the US Department of Energy (DOE) Waste Isolation Pi- 
lot Plant (WIPP) Project Office (WPO) (DOE-WPO) prepared a 
strategy for complying with the Environmental Protection Agency's 
(EPA's) Standards for the management of transuranic (TRU) waste. 
Section 3.2.2.2 of the DOE’s report addressed compliance with the 
Assurance Requirements found in 40 CFR Part 191.14. One of the 
Assurance Requirements addresses the selection of repository 
sites that contain recoverable natural resources and is referred to 
as the Resource Disincentive Requirement: This document ad- 
dresses 40 CFR 191, Subpart B, Section 14 (e). The approach is 
to first summarize the development of the resource requirement to 
provide a proper perspective for evaluation of WIPP compliance. in 
addition, a summary of the discussions regarding resources at the 





WIPP is provided to demonstrate the extent to which the topic has 
been discussed between the DOE and various oversight groups. 
Finally, the information on resources at the WIPP site is presented, 
along with a summary of activities to mitigate negative impacts as- 
sociated with the denial of resources. 77 refs., 3 figs., 3 tabs. 


32467 (EGG—10617-1148) An aerial radiological survey of 
Pocatello and Soda Springs, Idaho and surrounding area, 
June—July 1986. Berry, H.A. EG and G Energy Measurements, 
Inc., Las Vegas, NV (United States). Remote Sensing Lab. Feb 
1987. 34p. Sponsored by Environmental Protection Agency, Wash- 
ington, DC (United States). DOE Contract AC08-88NV10617. 
(EPA-8613). Order Number DE91017051. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Three aerial radiological surveys were conducted during the pe- 
riod 16 June through 15 July 1986 over the towns of Pocatello, 
Soda Springs, and Fort Hall, Idaho and the surrounding areas. The 
surveys were performed for the United States Environmental Pro- 
tection Agency (EPA) by the United States Department of Energy's 
(DOE) Remote Sensing Laboratory (RSL), utilizing the Aerial Mea- 
suring System (AMS). This work was completed in cooperation with 
a study by the EPA to conduct a dose assessment of human radia- 
tion exposure for industrial sources in Pocatello and Soda Springs, 
Idaho. The aerial surveys were performed to document the natural 
terrestrial radiological environment of the three localities and to map 
the spatial extent and degree of contamination due to phosphate 
milling operations. The results of these surveys will be used for 
planning ground-based measurements in addition to being incorpo- 
rated into the dose assessment document. 4 refs., 14 figs., 6 tabs. 


32468 (EGG—10617-2084) Yucca Mountain Biological re- 
sources monitoring program: Annual report FY89 and FY90. 
EG and G Idaho, Inc., Idaho Falls, ID (United States). Jan 1991. 
67p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-88NV10617. Order Number DE91017416. Source: 
OST; NTIS; INIS; GPO Dep. 

The US Department of Energy (US DOE) is required by the Nu- 
clear Waste Policy Act of 1982 (as amended in 1987) to study and 
characterize Yucca Mountain as a possible site for a geological 
repository for high-level radioactive waste. To ensure site charac- 
terization activities do not adversely affect the Yucca Mountain 
area, an environmental program, the Yucca Mountain Biological 
Resources Monitoring Program, has been implemented monitor 
and mitigate environmental impacts and to ensure activities comply 
with applicable environmental laws. Potential impacts to vegetation, 
small mammals, and the desert tortoise (an indigenous threatened 
species) are addressed, as are habitat reclamation, radiological 
monitoring, and compilation of baseline data. This report describes 
the program in Fiscal Years 1989 and 1990. 12 refs., 4 figs., 17 
tabs. (MHB) 


32469 (IAEA-AL-036) Report on the intercomparison run 
IAEA-312 Ra-226, Th and U in soil. Strachnov, V.; Valkovic, V.; 
Zeisler, R.; Dekner, R. International Atomic Energy Agency, 
Seibersdorf (Austria). Analytical Quality Control Services. Jan 
1991. 18p. Order Number DE91644784. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report contains the results of the intercomparison |AEA-312 
on the determination of uranium, thorium and Ra-226 in an Indone- 
sian soil sample. The participants included 39 laboratories located 
in 17 countries, and statistical evaluation of their data yield 
recommended values for these elements. The elements, their rec- 
ommended values and confidence intervals are: Ra-226, 269 Ba/ 
kg (250-287); Th, 91.4 microg/g (81.3-101.5); U, 16.5 microg/g 
(15.7-17.4). Tabs. 


32470 (IAEA-TECDOC—601) Use of artificial tracers in hy- 
drology: Proceedings of an advisory group meeting held in 
Vienna, 19-22 March 1990. International Atomic Energy Agency, 
Vienna (Austria). May 1991. 230p. (CONF-9003286-: Advisory 
group meeting on use of artificial tracers in hydrology, Vienna 
(Austria), 19 Mar 1990). Order Number DE91644905. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The IAEA has convened an Advisory Group Meeting with the fol- 
lowing objectives: To define the role of artificial radioactive tracers 
for water tracing in comparison with other non-radioactive tracers. 
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To evaluate the real needs of artificial radioactive tracers in hydrol- 
ogy. To identify the fields for which artificial radioactive tracers are 
useful as well as those in which they can be substituted by other 
tracers. To discuss the strategy to be adopted to overcome the dif- 
ficulties derived from the restrictions on the use of radioactive 
tracers in hydrology. The meeting was held at IAEA Headquarters 
from 19 to 22 March 1990, and was attended by 30 participants 
from 15 Member States. The conclusions and recommendations 
are that the use of artificial radioactive tracers should be restricted 
to cases where other tracers cannot be used or do not provide the 
same quality of information. Tritium, iodine-131, bromine-82, 
chromium-51 in the form of Cr-EDTA, technetium-99m obtained 
from %Mo-generators and gold-198 as an adsorbable tracer are, 
practically, the only radionuclides used for water tracing. The use 
of other radionuclides for this purpose does not appear to be nec- 
essary, possible and/or convenient. Refs, figs and tabs. 


32471 (IAEA-TECDOC—601, pp. 7-34) Application of artifi- 
cial tracer in pollution studies. Tazioli, G.S. (Ancona Univ. (Italy) 
Facolta di Ingegneria); Tacconi, P. International Atomic Energy 
Agency, Vienna (Austria). May 1991. (CONF-9003286—: Advisory 
group meeting on use of artificial tracers in hydrology, Vienna 
(Austria), 19 Mar 1990). In Use of artificial tracers in hydrology: 
Proceedings of an advisory group meeting held in Vienna, 19-22 
March 1990. 230p. Order Number DE91644905. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The paper describes three case studies where artificial tracer 
techniques were used for the investigation of groundwater pollu- 
tion. In the region of Emilia near the town Modena, experiments for 
the localization of leakage from rivers and channels as well as for 
the evaluation of aquifer parameters were carried out using differ- 
ent kinds of tracers and stable isotopes. In the region of Tuscany, 
the experiments were carried out in two sanitary landfills in order to 
obtain information on the groundwater dynamics and to identify 
groundwater pollution. Single-well techniques and pumping tests 
using artificial tracers were performed. (author). 15 refs, 28 figs, 5 
tabs. 


32472 (IAEA-TECDOC—601, pp. 61-70) Tracer techniques 
for the study of the unsaturated zone. Vartanyan, G.S. (All- 
Union Research Inst. for Hydrogeology and Engineering Geology, 
Moscow (USSR)). International Atomic Energy Agency, Vienna 
(Austria). May 1991. (CONF-9003286—: Advisory group meeting on 
use of artificial tracers in hydrology, Vienna (Austria), 19 Mar 1990). 
In Use of artificial tracers in hydrology: Proceedings of an advisory 
group meeting held in Vienna, 19-22 March 1990. 230p. Order 
Number DE91644905. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of different kinds of artificial tracers for the investigation 
of groundwater infiltration is discussed. The limitations of artificial 
radioactive tracers derived from safety considerations are stressed. 
However, the use of artificial tritium for studies on water migration 
in the unsaturated zone is recommended. A technique based on 
the direct sampling of soil water is described. Soil moisture is ab- 
sorbed on dehydrated blue vitriol or silica gel located at different 
depths in order to obtain vertical profiles of the tracer distribution. 
A technique for water infiltration measurement based on the use of 
boron compounds as tracer is also described. The boron is de- 
tected by means of a neutron-neutron logging probe. Finally, the 
migration of important radionuclides in the unsaturated zone is con- 
sidered. (author). 3 refs. 


32473 (IAEA-TECDOC-—601, pp. 131-143) Use of artificial 
tracers for the determination of aquifer parameters. Magrita, R. 
(CEA Centre d’Etudes Nucleaires de Grenoble, 38 (France)); Gail- 
lard, B. International Atomic Energy Agency, Vienna (Austria). May 
1991. (CONF-9003286—: Advisory group meeting on use of artifi- 
cial tracers in hydrology, Vienna (Austria), 19 Mar 1990). In Use of 
artificial tracers in hydrology: Proceedings of an advisory group 
meeting held in Vienna, 19-22 March 1990. 230p. Order Number 
DE91644905. Source: OSTI; NTIS (US Sales Only); INIS. 

The following tracer methods for the determination of aquifer pa- 
rameters are described: Single-well method under natural flow 
conditions including the point dilution methods with two-packer 
probe, the method based on the pumping of water from the well 
through an external measuring cell and the method based on the 
labelling of the whole water column. Use of point injections for the 
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measurement of vertical flows inside wells. Multi-well technique un- 
der natural flow conditions. Multi-well technique with pumping. The 
information given by these techniques and the most appropriate 
tracers are described. (author). 7 refs, 8 figs. 


32474 (IAEA-TECDOC-—601, pp. 145-156) Use of tracers in 
well tests. Mandel, S. (Ramat Gan (Israel)). International Atomic 
Energy Agency, Vienna (Austria). May 1991. (CONF-9003286—: 
Advisory group meeting on use of artificial tracers in hydrology, 
Vienna (Austria), 19 Mar 1990). In Use of artificial tracers in hydrol- 
ogy: Proceedings of an advisory group meeting held in Vienna, 
19-22 March 1990. 230p. Order Number DE91644905. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper deals with the use of artificial tracers for the determi- 
nation of aquifer parameters through tests performed in boreholes 
with and without pumping. The most important existing methods 
are briefly described. The possibilities offered by different radioac- 
tive and non-radioactive tracers is discussed. The limitations of the 
techniques are analyzed, specially in the case of determination of 
dispersion coefficients through tracer tests. (author). 26 refs, 8 figs. 


32475 (IAEA-TECDOC-601, pp. 157-163) Groundwater 
tracing with tritium: problems as exemplified by an "unsuc- 
cesstul” tracing experiment in 1964. Rnak, D. (Bundesversuchs- 
und Forschungsanstalt Arsenal, Vienna (Austria)). International 
Atomic Energy Agency, Vienna (Austria). May 1991. (CONF- 
9003286-: Advisory group meeting on use of artificial tracers in 
hydrology, Vienna (Austria), 19 Mar 1990). In Use of artificial trac- 
ers in hydrology: Proceedings of an advisory group meeting held in 
Vienna, 19-22 March 1990. 230p. Order Number DE91644905. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Tritium is, on the one hand, an ideal tracer for water, on the 
other hand, the release of tritium disturbs the natural level of tritium 
in the environment. The example of an “unsuccessful” tracing ex- 
periment in the Neusiedlersee area of Austria in 1964, makes the 
problematic nature of tritium use particularly evident. In this experi- 
ment, 100 Ci tritium were injected into the groundwater. Twenty 
years later, tracer could still be identified in the area where the in- 
jection took place. Tritium, as an artificial tracer, should only be 
used in clearly limited hydrological system. In addition, the tracer 
should pass quickly through the system under investigation. At the 
output of the system - in a river or stream, for example - the tracer 
should be well diluted. (author). 6 refs, 5 figs. 


32476 (IAEA-TECDOC-601, pp. 179-200) Safety aspects of 
the use of artificial radioactive tracers in hydrology. Navada, 
S.V. (Bhabha Atomic Research Centre, Bombay (india)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). May 1991. 
(CONF-9003286-: Advisory group meeting on use of artificial trac- 
ers in hydrology, Vienna (Austria), 19 Mar 1990). In Use of artificial 
tracers in hydrology: Proceedings of an advisory group meeting 
held in Vienna, 19-22 March 1990. 230p. Order Number 
DE91644905. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper reviews the safety aspects of the use artificial 
radioactive tracers in hydrology. Basic radiation safety considera- 
tions, official approval and detailed safety planning for carrying out 
radiotracer study, safety in actual operational procedures such as 
transport of radiotracers to the field, injection of tracer and post in- 
jection surveillance are discussed. (author). 3 refs. 


32477 (INFO—0192-2) Transfer of radionuclides from the 
environment to human milk: Phase 2 - feasibility study. Chiu, 
N. (Monenco Science and Technology, Calgary, AB (Canada)); 
Dean, J.; Veska, E. Atomic Energy Control Board, Ottawa, ON 
(Canada). Mar 1988. 86p. Order Number DE91642147. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report gives detailed procedures for: collecting, storing and 
shipping human milk samples; complete decomposition of human 
milk samples by nitric acid-perchloric acid oxidation; and sequential 
separation and determinations of lead 210, radium 226, thorium 
230, natural thorium and natural uranium from decomposed human 
milk solutions. This sequential separation method is capable of de- 
tecting 0.025 Bq of radium 226, thorium 230 and thorium 232 and 
0.05 Bq of lead 210. Recoveries are approximately 70% for radium 
226 and 90% for thorium 230, thorium 232 and lead 210. This re- 
port also outlines a proposed field study program. 
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32478 (INFO—0292) Radionuclide uptake by beaver and 
ruffed grouse in the Serpent River basin. Clulow, F.V. (Lauren- 
tian Univ., Sudbury, ON (Canada)). Atomic Energy Control Board, 
Ottawa, ON (Canada). Dec 1988. 74p. Order Number 
DE91642144. Source: OSTI: NTIS (US Sales Only); INIS. 

Radionuclide levels were measured in tissues, gut contents, and 
diet items of adult beaver and ruffed grouse from the Serpent River 
drainage basin (which contains the city of Elliot Lake) and control 
sites in Ontario, and in beaver and muskrat fetuses from females 
taken in the same basin. Levels of radium 226 in beaver bone, 
muscle and kidney were highest in animals from locations close to 
uranium tailings. Grouse taken near Elliot Lake have higher bone 
levels of radium 226 than distant controls; levels in other tissues 
did not vary by site. Environmental radium 226 levels were within 
ranges previously reported at these locations; levels in beaver and 
grouse gut contents reflected diet. Fetal beaver tissues had higher 
radium 226 levels than maternal tissues; fetal liver tissue carried 
higher levels than other body tissues in general; fetal levels varied 
with maternal levels but also inversely with fetal size. Although 
muskrat fetal liver had more radium 226 than other tissues, levels 
were lower than maternal bone levels. In two grouse and two 
beaver, neither thorium 232 nor thorium 230 were detected in 
bone, muscle, or liver samples whereas uranium 238 in beaver and 
grouse bone, muscle and liver; thorium 228 in beaver bone and 
grouse muscle; polonium 210 was found in bone, muscle, and liver 
of both beaver and grouse sampled (except in one grouse muscle 
sample); lead 210 was measurable only in beaver bone and in one 
grouse liver sample were observed. Concentration ratios exceeded 
unity only between some vegetation items and beaver bone at the 
Elliot Lake site; between vegetation and other beaver tissues val- 
ues were never more than 0.19. In grouse, the concentration ratios 
from trembling aspen leaves to bone was 1.04; from other diet 
items and to other tissues the values were less than unity. 


32479 (INIS-BR-2678) Beach rocks characterization from 
the southern coast of Pernambuco state based on petrogra- 
phy and isotopic evidences. Assis, H.M.B. de (Pernambuco 
Univ., Recife, PE (Brazil). Dept. de Geologia); Amaral, R.F. do; 
Manso, V.A.V. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 13p. (In Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE91644912. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The study is restricted to the occurence of three lines of 
beachrocks located between the Maracaipe river and Sirinhaem 
river, southern coast of Pernambuco state. The mineralogy and 
petrography, made it possible the characterization of three types of 
cements (micrite envelope, acicular crust and intergranular cryp- 
tocrystalline). They correspond to diagenetics microfacies which 
are set in different diagenetics environment. X-ray analysis, as well 
as sup(13)C/sup(12)C e sup(18) O/sup(16) O isotope analysis, 
show evidence of a dominantly marine precipitating fluid with a 
subordinate fresh water influence on a second cement generation. 
(author). 


32480 (INIS-BR-2684) Granulitic orthogneisses geochem- 
istry of Caraiba complex, in Riachao do Jacuipe region - Bahia 
state, Brazil. Teixeira, L.R. (Companhia de Pesquisas de Recur- 
sos Minerais (CPRM), Rio de Janeiro, RJ (Brazil)); Mello, R.C. 
Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1990 13p. (in Portuguese). (CONF-9010404—: 36. Brazil- 
ian congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). Order 
Number DE91644913. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the granulitic orthogneisses of the Riachao 
do Jacuipe unit (Caraiba Complex) petrographicaly classified as 
tonalitic (predominating), trondhjemitic, granodioritic and quartz 
dioritic hyperstene gneisses. The chemical composition of the or- 
thogneisses is dominantly tonalitic/granodioritic, that is typical of a 
calc-alkaline parentage depleted in K and enriched in Al sub(2) O 
sub(3). Their geochemical characteristics are very similar to those 
of the grey gneisses of other regions of the world, usually named 
TTG (tonalite-trondhhemite-granodiorite). In the sequence of or- 
thogneiss coexist rocks both normal and depleted in LILE. The 
patterns of distribution of highly fractioned REE (La/YbN ratio up to 





102) with Eu anomaly small or absent points against a direct man- 
tle origin. On the other hand the only Rb-Sr age determination in 
the se rocks gives an age of 2,35 Ga with an initial ratio (Ro) of 
0,702. This initial ratio suggests that the rocks did not originated 
from reworking of a much older continental crust. The available 
data suggest that the granulitized orthogneisses of the Caraiba 
Complex were formed by partial melt of basaltic material (am- 
phibalitized oceanic crust). (author). 


32481 (INIS-BR-2692) Metallogenic aspects of Itu intrusive 
suite. Amaral, G. (Universidade Estadual de Campinas, SP 
(Brazil). Inst. de Geociencias); Pascholati, E.M. Sociedade 
Brasileira de Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 
1990 7p. (In Portuguese). (CONF-9010404—-: 36. Brazilian 
congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). Order 
Number DE91644914. Source: OSTI; NTIS (US Sales Only); INIS. 
The integrated use of geological, geochemical, geophysical and 
remote sensing data is providing interesting new information on the 
metallogenic characteristics of the Itu Intrusive Suite. During World 
War Il, up to 1959, a wolframite deposit was mined near the border 
of the northernmost body (Itupeva Granite). This deposit is formed 
by greisen veins associated with cassiterite and topaz, clearly 
linked with later phases of magmatic differentiation. Generally 
those veins are related to hydrothermal alteration of the granites 
and the above mentioned shear zone. U, Th and K determinations 
by field and laboratory gammaspectrometry were used for regional 
distribution analysis of those elements and its ratios and calculation 
of radioactivity heat production. In this aspects, the Itupeva Granite 
is the hottest and presents several anomalies in the Th/U ratio, in- 
dicative of late or post magmatic oxidation processes. (author). 


32482 (INIS-BR—2695) Lateritinga project: a geochemical 
orientation study for Amazon lateritic. Costa, M.L. da (Para 
Univ., Belem, PA (Brazil). Centro de Geociencias); Araujo, E.S. So- 
ciedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1990 19p. (in Portuguese). (CONF-9010404—: 36. Brazil- 
ian congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). Order 
Number DE91644915. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this project is the development of systematic geo- 
chemical orientation survey in lateritic weathered terrain, like those 
form Amazon Region. The main selected targets (sheets) are: Turi- 
acu, Cajuapara and Serra dos Carajas, with 690 samples collected 
(soils and lateritic rocks). For the Aurizona-Serra do Pirocaua tar- 
get (Turiacu sheet), within the purpose of this work, 49 samples 
were collected in a 100x 200m regular grid. From all samples the 
fraction minor than 200 mesh was taken to analyses (by XRF, AA, 
OES, ICP and fire assay) for SiO sub(2), Fe sub(2) O sub(3), TiO 
sub(2), P sub(2) O sub(5), Sr, Ba, Y, Nb, Zr, Ga, Sc, Ni, Co, Cr, 
Cu, Mn, V, As, Bi, Pt, Pd, Th, Au and REE, as well for their miner- 
alogy by XRD. The chemical results were submitted to statistical 
treatment with the Geoquant-software for IBM-compatible micro- 
computer. (author). 


32483 (INIS-BR—2702, pp. 327) Mechanics of sup(137)Cs 
dittusion and transport in the environment. Scardino, A.M.S. 
(Sao Paulo Univ., SP (Brazil). Inst. de Fisica); Helene, O.A.M. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. 
(In Portuguese). (CONF-9009301—: 13. Workshop on Nuclear 
Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings 
of the 13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CESIUM 137/diffusion; CE- 
SIUM _ 137/soils; RADIONUCLIDE MIGRATION/cesium 137; 
BRAZIL; DIFFUSION; SOILS; CONTAMINATION; ECOLOGICAL 
CONCENTRATION; ENVIRONMENT; EXPERIMENTAL DATA; 
PHASEOLUS; RADIOACTIVITY 


32484 (INIS-BR-2704) Application and evaluation of the 
artificial tritium tagging of moisture soil technique in hydroge- 
ological research in Brazil. Castro Rubio Poli, D. de. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1989 194p. (In Portuguese). Order Number DE92601137. Source: 
OSTI; NTIS (US Sales Only); INIS. 

in this work, we apply and make an evaluation of the technique 
of artificial tritium tagging of moisture in many kinds of soils for the 
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determination of rainfall infiltration in unsaturated zone. The pur- 
pose of this work is the determination of ground water recharge in 
order to assist in evaluation of sites for the disposal of radioactive 
wastes and also to assist in the evaluation of water resources. 
With this thesis, we intend to present a new choice for the measur- 
ing of local ground water recharge rate, due to availability of 
artificial tritium. From the experimental results obtained, we can 
conclude that the use of artificial tritium tagging method is an accu- 
rate, useful and probably the best available technique to determine 
ground water recharge. (author). 


32485 (INIS-BR-2706) Natural radioactivity in soils from 
Piracicaba, SP (Brazil). Oliveira, H. de. Sao Paulo Univ., Piraci- 
caba, SP (Brazil). Escola Superior de Agricultura Luiz de Queiroz. 
1988 78p. (In Portuguese). Order Number DE91644919. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using high resolution gamma _ spectrometry, the specific 
radioactivity of soils and rocks from Piracicaba, SP (Brazil) was de- 
termined. For this purpose, the Ra, Th and Ac natural series and 
some other nuclides such as sup(40)K and sup(137)Cs were con- 
sidered. Soil samples representing the main Soil Groups were 
collected at 60-cm depth. Typical rock samples were also collected. 
After initial sample preparation, the sealed sample were allowed to 
rest until reaching the conditions approaching the secular equilib- 
rium. Thereafter, counting was carried out, peak areas being the 
measurements basis. The mean ponderated values for soil specific 
activity were 24.1 and 34.8 Bq.kg sup(-1) for the sup(226)Ra and 
sup(232)Th, respectively. (author). 


32486 (INIS-mf-12910, pp. 383-400) The effect of fuel 
power on the leaching of cesium and iodine from used 
CANDU fuel. Stroes-Gascoyne, S. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Sellinger, D.M. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 643p. (CONF-861026—: International conference 
on CANDU fuel, Ontario (Canada), 6-8 Oct 1986). In Proceedings 
of the international conference on CANDU fuel. Order Number 
DE91642541. Source: OSTI; NTIS (US Sales Only); INIS. 

The safety assessment of the concept of geological disposal of 
used fuel requires a source term for the instantaneous release of 
long-lived radionuclides from used fuel. Preferential release of the 
gap inventories of Cs-137 and |-129 from used fuel with a variety 
of linear power ratings (LPR) was studied. A one-to-one and ten- 
to-one correlation exists between measured gap inventories of 
stable xenon and the amount of Cs-137 and !-129 in the gap, for 
high-LPR and low-LPR fuels, respectively, as obtained from 5-day 
leaching experiments. These differences in release patterns for 
high- and low-LPR fuels can be explained by differences in the mi- 
crostructure, and disappear when longer leaching times (i.e. 3 
months) are used. These results imply that, on a geological time 
scale, the entire inventory of the long-lived isotopes of cesium and 
iodine must be considered as part of the instantaneous release 
source term. Attempts to quantify inventories of cesium and tech- 
netium at grain boundaries by comparing the short-term leaching 
behaviour of oxidized and non-oxidized fuel indicated that either 
very insoluble cesium-uranium compounds may exist at the grain 
boundaries, or that cesium and stable xenon grain boundary inven- 
tories are not similar. More research is needed before a firm 
conclusion can be reached as to whether the entire grain boundary 
inventories of Cs-137 (and Tc-99), as estimated from power histo- 
ries, should be part of the instantaneous release source term. 


32487 (INIS-mf-12911, pp. 104) Re 226 and Pb 210 concen- 
tration ratios in terrestrial and wetland plants on inactive and 
abandoned uranium mill tailings in Canada. Kalim, M. (Boojum 
Research Ltd., Toronto, ON (Canada)); Smith, M.P. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MILL TAILINGS/radionuclide migration; PLANTS/ 
lead 210; PLANTS/radon 226; PLANTS 


32488 (INIS-mf—12961, pp. 80) Theoretical aspects of deriv- 
ing working level ratios due to the activities of radon and its 
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daughters. Qureshi, |.E. (Nuclear Physics Div.. PINSTECH, Islam- 
abad, (Pakistan)): Khan. H.A. Atomic Energy Organization of Iran. 
Teheran (Iran. Islamic Republic of). 1990. 173p. (CONF-9011232- 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of). 3-7 Nov 1990). In Book of abstracts of 
the international conference on high levels of natural radiation held 
in Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI: NTIS (US Sales Only): INIS. 

Published in summary form only. RADON/mathematical models; 
DAUGHTER PRODUCTS; OCCUPATIONAL EXPOSURE; RA- 
DIOACTIVITY; RADON 


32489 (INIS-mf-12961, pp. 8-10) Two radioecological sur- 
veys in the high background radiation area of Yangjian, 
Guangdong province, China—contents of natural radionuclides 
in a certain snail (Achatina Fulica) and cassava and their 
transfer. Zhu, H. (Chinese Academy of Medical Sciences, Beijing, 
BJ (China). Inst. of Radiation Medicine): Huang, X: Song. H.; Li, J.; 
Zhang, J.; Huang, J.; Zha, Y.: Guo, Y. Atomic Energy Organization 
of Iran, Teheran (iran, Islamic Republic of). 1990. 173p. (CONF- 
9011232-: International conference on high levels of natural 
radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the international conference on high levels of 
natural radiation held in Ramsar, Islamic Republic of Iran, 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CASSAVA/radiation monitoring; 
LEAD 210/radioecological concentration; NATURAL RADIOAC- 
TIVITY; URANIUM ISOTOPES/radioecological concentration; 
POLONIUM 210/radioecological concentration; RADIUM 226/ 
radioecological concentration; RADIUM 228/radioecological con- 
centration; SNAILS/radiation monitoring; THORIUM ISOTOPES/ 
radioecological concentration; BONE SEEKERS; CASSAVA; 
CHINA; EXPERIMENTAL DATA; INTAKE; MEAT; RADIONUCLIDE 
KINETICS; RADIONUCLIDE MIGRATION; ROOTS; SNAILS; 
SOILS 


32490 (INIS-mf—12961, pp. 3-4) Exposures due to high nat- 
ural radiation background and radioactive springs around the 
world. Mishra, U.C. (Bhabha Atomic Research Centre, Bombay 
(India)). Atomic Energy Organization of Iran, Teheran (Iran, Islamic 
Republic of). 1990. 173p. (CONF-9011232-: International confer- 
ence on high levels of natural radiation, Ramsar (Iran, Islamic 
Republic of), 3-7 Nov 1990). In Book of abstracts of the interna- 
tional conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
thermal springs; BACKGROUND RADIATION; GLOBAL ASPECTS; 
LOW DOSE IRRADIATION 


32491 (INIS-mf—12961, pp. 5-7) Recent radiological studies 
of high natural radiation areas of Ramsar. Sohrabi, M. (Atomic 
Energy Organization of Iran, Teheran (Iran). Radiation Protection 
Dept.). Atomic Energy Organization of Iran, Teheran (Iran, Islamic 
Republic of). 1990. 173p. (CONF-9011232-: International confer- 
ence on high levels of natural radiation, Ramsar (Iran, Islamic 
Republic of), 3-7 Nov 1990). In Book of abstracts of the interna- 
tional conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
iran, DOSE EQUIVALENTS; DOSE-RESPONSE RELATIONSHIPS; 
EXPERIMENTAL DATA; GAMMA DETECTION; LOW DOSE IRRA- 
DIATION; IRAN; PERSONNEL DOSIMETRY; RADIATION DOSES; 
RADIUM 226; RADON 222; THERMAL SPRINGS 


32492 (INIS-mf—12961, pp. 11) High levels of natural radon 
exposure measured by SSNTD technique. Virk, H.S. (Guru 
Nanak Dev Univ., Amritsar (india). Dept. of Physics); Ramoia, 
R.C.; Singh, J. Atomic Energy Organization of Iran, Teheran (Iran, 
Islamic Republic of). 1990. 173p. (CONF-9011232-: International 
conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
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Fiamsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI: NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
buildings: NATURAL RADIOACTIVITY/india; DAUGHTER PROD- 
UCTS; DOSIMETRY: MAN: BUILDINGS: INDIA; RADIATION 
DOSES: RADON 


32493 (INIS-mf-12961, pp. 12) Gamma radiation levels 
around the highest background area in Poland. Koperski, J. (In- 
stitute of Nuclear Physics. Cracow (Poland)); Niewadomski, T.; 
Ryba, E.: Olko. P.: Waligorski, M. Atomic Energy Organization of 
lran. Teheran (iran, Islamic Republic of). 1990. 173p. (CONF- 
9011232—: International conference on high levels of natural 
radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the international conference on high levels of 
natural radiation held in Ramsar, Islamic Republic of Iran, 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. BACKGROUND RADIATION/ 
poland; POLAND; DOSE EQUIVALENTS: DOSE RATES; EXPERI- 
MENTAL DATA; GAMMA RADIATION; RADIATION DOSE 
DISTRIBUTIONS; SOILS; THERMOLUMINESCENT DOSIMETRY 


32494 (INIS-mf—12961, pp. 13-14) Areas of high natural ra- 
dioactivity in the world especially in Ramsar. Khademi, B.; 
Ghods, A. Atomic Energy Organization of Iran, Teheran (iran, Is- 
lamic Republic of). 1990. 173p. (CONF-9011232-: International 
conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational! conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
brazil; NATURAL RADIOACTIVITY/india; NATURAL RADIOACTIV- 
ITY/iran; DOSE RATES; EXPERIMENTAL DATA; MONAZITES; 
BRAZIL; INDIA; IRAN; RADIATION DOSES; RADIUM 226; THER- 
MAL SPRINGS 


32495 (INIS-mf-12961, pp. 26-28) Natural radiation survey 
and elevated natural radiation in China. Yamin, Zhao (National 
Environmental Protection Agency (PRC), Beijing, BJ (China)). 
Atomic Energy Organization of Iran, Teheran (iran, Islamic Repub- 
lic of). 1990. 1738p. (CONF-9011232-: International conference on 
high levels of natural radiation, Ramsar (iran, Islamic Republic of), 
3-7 Nov 1990). In Book of abstracts of the international conference 
on high levels of natural radiation held in Ramsar, Islamic Republic 
of Iran, 3-7 Nov 1990. Order Number DE92601158. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
china; EXPERIMENTAL DATA; GAMMA RADIATION; CHINA; 
POTASSIUM 40; RADIATION DOSES; RADIATION MONITORING; 
RADIUM 226; SOILS; THORIUM; URANIUM; WATER 


32496 (INIS-mf—12961, pp. 30-31) Results of gamma radia- 
tions and radon gas surveys in Egypt. Abdel-Monem, A.A. 
(Nuclear Materials Authority, Cairo (Egypt)); El-Aassy, |.A.; El 
Naggar, A.M. Atomic Energy Organization of Iran, Teheran (Iran, 
Islamic Republic of). 1990. 1738p. (CONF-9011232—: International 
conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIATION MONITORING/ 
egyptian arab republic; BACKGROUND RADIATION; BUILDUP; 
DAUGHTER PRODUCTS; EXPERIMENTAL DATA; GAMMA RADI- 
ATION; RADIATION DOSES; RADON 


32497 (INIS-mf-12961, pp. 35-37) Pathways of internal ex- 
posure at the natural high background areas. Paul, A.C. 
(Bhabha Atomic Research Centre, Bombay (India). Health Physics 
Div.); Velayudhan, T.; Pillai, P.M.B.; Pillai, K.C. Atomic Energy Or- 
ganization of Iran, Teheran (Iran, Islamic Republic of). 1990. 173p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the international conference on high levels of 





natural radiation held in Ramsar, Islamic Republic of Iran, 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Published in summary form only. ENVIRONMENTAL EXPO- 
SURE PATHWAY/natural radioactivity, NATURAL RADIOACTIVITY/ 
india; AIR; DOSE EQUIVALENTS; DRINKING WATER; EXPERI- 
MENTAL DATA; IN VITRO; INHALATION; LEACHATES; INDIA; 
POLONIUM 210; RADIONUCLIDE MIGRATION; RADIUM 228; 
SAMPLING; THORIUM 232; URANIUM 


32498 (INIS-mf—12961, pp. 45) Plasters and mortars with 
extremely high concentrations of radium in Joachimsthal. 
Thomas, J. (Institut Hygieny a Epidemiologie, Prague (Czechoslo- 
vakia)); Moucka, L. Atomic Energy Organization of Iran, Teheran 
(Iran, Islamic Republic of). 1990. 173p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. MORTARS; RADIUM/ 
radioecological concentration; CZECHOSLOVAKIA; DOSE RATES; 
GAMMA RADIATION; HOUSES; MORTARS; RADIATION DOSE 
DISTRIBUTIONS; RADIOACTIVE WASTES; RADIUM 


32499 (INIS-mf—12961, pp. 46) Enhanced radium level in 
the tin mining areas in Malaysia. Omar, M. (Unit Tenaga Nuk- 
lear, Bangi, Selangor (Malaysia)); Ibrahim, M.Y.; Hassan, A.; Mooi, 
L.H.; Ahmad, Z. Atomic Energy Organization of Iran, Teheran (iran, 
Islamic Republic of). 1990. 173p. (CONF-9011232-: International 
conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MINES/radioactivity; RADIUM 
226/malaysia; RADIUM 226/radioactivity; RADIUM 228/malaysia; 
RADIUM 228/radioactivity; MINES; RADIOACTIVITY; MALAYSIA; 
SOILS; TAILINGS; TIN 


32500 (INIS-mf—-12961, pp. 51-52) Radon exhalation mea- 
surements at the site of a former coal-burning power station: 
A case study. Durrani, S.A. (Birmingham Univ. (UK)). Atomic En- 
ergy Organization of Iran, Teheran (iran, Islamic Republic of). 
1990. 173p. (CONF-9011232-: International conference on high 
levels of natural radiation, Ramsar (iran, Islamic Republic of), 3-7 
Nov 1990). In Book of abstracts of the international conference on 
high levels of natural radiation held in Ramsar, Islamic Republic of 
Iran, 3-7 Nov 1990. Order Number DE92601158. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. RADON/radioecological con- 
centration; RADON/natural radioactivity; SITE SURVEYS/radon; 
BUILDINGS; COAL; DOSIMETRY; FOSSIL-FUEL POWER 
PLANTS; GASEOUS WASTES; RADON; SOILS; UNITED KING- 
DOM 


32501 (INIS-mf—12961, pp. 56-57) Effects of airtightening of 
the building shell on the indoor radon level in a house situ- 
ated in the Swiss Alpine area. Crameri, R. (Paul Sherrer Inst., 
villigen (Switzerland) radiation Hygiene Div.); Furrer, D.; Burkart, 
W.; Azimi, D. Atomic Energy Organization of Iran, Teheran (Iran, 
Islamic Republic of). 1990. 173p. (CONF-9011232—: International 
conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. NATURAL RADIOACTIVITY/ 
switzerland; RETROFITTING/houses; RETROFITTING/radon; AIR; 
DAUGHTER PRODUCTS; GASEOUS WASTES; SWITZERLAND; 
RETROFITTING; HOUSES; RADON; SHELLS; SOILS 


32502 (INIS-mf—12961, pp. 58-59) Radiological studies in a 
house with a high level of natural radiation. Sohrabi, M. (Atomic 
Energy Organization of Iran, Teheran (iran). Radiation Protection 
Dept.); Taleshi, H.M.; Beitollahi, M.; Borhan Azad, S.; Zainali, H.; 
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Mirzai, H.; Asaei, R. Atomic Energy Organization of iran, Teheran 
(Iran, Islamic Republic of). 1990. 173p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
houses; NATURAL RADIOACTIVITY/iran; EXPERIMENTAL DATA; 
GAMMA RADIATION; HOUSES; IRAN; PERSONNEL MONITOR- 
ING; RADIATION MONITORING; RADIUM 226; RADON 


32503 (INIS-mf—12961, pp. 62) Natural radioactivity of 
building materials in an area with high natural radiation in 
Iran. Aliabadi, M. (Atomic Energy Organization of Iran, Teheran 
(Iran). Radiation Protection Dept.); Alirezazadeh, N.; Amidi, J.; Sat- 
tarzadeh, B. Atomic Energy Organization of Iran, Teheran (iran, 
Islamic Republic of). 1990. 173p. (CONF-9011232-: International 
conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
building materials; NATURAL RADIOACTIVITY/limestone; BACK- 
GROUND RADIATION; DAUGHTER PRODUCTS; GAMMA 
SPECTROSCOPY; IRAN; LIMESTONE; POTASSIUM 40; RADIUM 
226; THORIUM 232 


32504 (INIS-mf-12961, pp. 70) Radon ingress trom tectonic 
disturbances in a granite massif. Thomas, J. (institut Hygieny a 
Epidemiologie, Prague (Czechoslovakia)); Rothova, A.; Burian, |. 
Atomic Energy Organization of Iran, Teheran (iran, Islamic Repub- 
lic of). 1990. 173p. (CONF-9011232—: International conference on 
high levels of natural radiation, Ramsar (iran, Islamic Republic of), 
3-7 Nov 1990). In Book of abstracts of the international conference 
on high levels of natural radiation held in Ramsar, Islamic Republic 
of Iran, 3-7 Nov 1990. Order Number DE92601158. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
czechosiovakia; RADON/granites; DAUGHTER PRODUCTS; 
DOSE RATES; GAMMA RADIATION; CZECHOSLOVAKIA; 
RADON; GRANITES; TECTONICS; URANIUM 238 


32505 (INIS-mf—12961, pp. 73) Radioactivity outbursts from 
geophysical events. Segovia, N. Atomic Energy Organization of 
Iran, Teheran (iran, Islamic Republic of). 1990. 173p. (CONF- 
9011232-: International conference on high levels of natural 
radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the international conference on high levels of 
natural radiation held in Ramsar, Islamic Republic of Iran, 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. GEOPHYSICS/radioactivity; 
DAUGHTER PRODUCTS; GEOPHYSICS; RADIOACTIVITY; 
RADON 


32506 (INIS-mf—12961, pp. 76) Emanation of radon from 
rock minerals. Rama (Tata Inst. of Fundamental Research, Bom- 
bay (india)). Atomic Energy Organization of Iran, Teheran (iran, 
Islamic Republic of). 1990. 173p. (CONF-9011232—: International 
conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADON/minerals; CRYSTALS; 
HORNBLENDE; MICA; OPENINGS; RADON; MINERALS; RE- 
COILS; ROCKS 


32507 


(INIS-mf—12961, pp. 44) New houses with high expo- 
sure levels. Thomas, J. (institut Hygieny a Epidemiologie, Prague 
(Czechoslovakia)); Hulka, J.; Rothova, A. Atomic Energy Organiza- 
tion of Iran, Teheran (iran, Islamic Republic of). 1990. 173p. 
(CONF-8011232-: international conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
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Book of abstracts of the international conference on high levels of 
natural radiation held in Ramsar, Islamic Republic of Iran, 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. HOUSES/radiation doses; AIR 
CONDITIONING; BUILDING MATERIALS; HOUSES; PAINTS; RA- 
DIUM 226; SHIELDING; SLAGS 


32508 (INIS-mf-12961, pp. 21-22) Studies on the natural ra- 
diation levels around the Caspian sea area. Akbari, RB. 
(Teheran Univ. (Iran). Dept. of Physics). Atomic Energy Organiza- 
tion of Iran, Teheran (iran, Islamic Republic of). 1990. 173p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the international conference on high levels of 
natural radiation held in Ramsar, Islamic Republic of Iran, 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
iran; FOOD; IRAN; SOILS; WATER 


32509 (INIS-mf—12961, pp. 40-41) Investigation on food ra- 
dioactivity and estimation of internal dose by ingestion in two 
Chinese high radiation areas. Hongda, Zhu (Chinese Academy of 
Medical Sciences, Beijing, BU (China). inst. of Radiation Medicine). 
Atomic Energy Organization of Iran, Teheran (Iran, Islamic Repub- 
lic of). 1990. 173p. (CONF-9011232-: International conference on 
high levels of natural radiation, Ramsar (iran, Islamic Republic of), 
3-7 Nov 1990). In Book of abstracts of the international conference 
on high levels of natural radiation held in Ramsar, Islamic Republic 
of iran, 3-7 Nov 1990. Order Number DE92601158. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CHINA/natural radioactivity; 
ACTINIUM 227; ANNUAL LIMIT OF INTAKE; CHINA; DOSE 
EQUIVALENTS; EXPERIMENTAL DATA; FOOD; INGESTION; 
LEAD 210; POLONIUM 210; POTASSIUM 40; RADIUM 226; RA- 
DIUM 228; RUBIDIUM 87; THORIUM; URANIUM 


32510 (INIS-mf-12961, pp. 66) Radon’ overview in natural 
environment and in dwellings. Ahmed, J.U. (international Atomic 
Energy Agency, Vienna (Austria). Div. of Nuclear Safety). Atomic 
Energy Organization of Iran, Teheran (Iran, Islamic Republic of). 
1990. 173p. (CONF-9011232-: International conference on high 
levels of natural radiation, Ramsar (iran, Islamic Republic of), 3-7 
Nov 1990). In Book of abstracts of the international conference on 
high levels of natural radiation held in Ramsar, Islamic Republic of 
Iran, 3-7 Nov 1990. Order Number DE92601158. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. RADON/buildings; RADON/ 
environment; RADIATION DOSES; RADIATION HAZARDS; 
RADON; BUILDINGS; ENVIRONMENT 


32511 (INIS-SU-261, pp. 20-21) Quantitative characteristics 
of radiocesium and radiostrontium migration from soils of 
Ukrainian Woodlands to diet and its components, being an ele- 
ment of estimated population internal dosimetry. Los’, |.P. (and 
others); Shandala, N.K.; Bobyleva, O.A. Ministerstvo Zdravookhra- 
neniya SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 
1989. 81p. (in Russian). (CONF-8909436-: All-union conference 
on actual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actual problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 137/food chains; HUMAN POPULATIONS/ 
internal irradiation; STRONTIUM 90/food chains; BUILDUP; CON- 
TAMINATION; DIET; DOSE COMMITMENTS; DOSIMETRY; 
RADIATION DOSES; RADIOACTIVITY; RADIONUCLIDE MIGRA- 
TION; SOILS; UKRAINIAN SSR 


32512 (INP—1383/AP) Simulation of depth distribution of 
geological strata. HQSW program. Czubek, J.A.; Kolakowski, L. 
Institute of Nuclear Physics, Cracow (Poland). 1987. 56p. (In Pol- 
ish). Order Number DE91646168. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In FORTRAN for ODRA-1305 computer. 
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The method of simulation of the layered geological formation for 
a given geological parameter is presented. The geological forma- 
tion contains at least two types of layers and is given with the 
depth resolution Ah corresponding to the thickness of the hypothet- 
ical elementary layer. Two types of geostatistical distributions of the 
rock parameters are considered: modified normal and modified 
lognormal for which the input data are expected value and the vari- 
ance. The HQSW simulation program given in the paper generates 
in a random way (but in a given repeatable sequence) the thick- 
nesses of a given type of strata, their average specific radioactivity 
and the variance of specific radioactivity within a given layer. 8 
refs., 14 figs., 1 tab. (author). 


32513 (INP—1440/AP) How accurately are the rock neutron 
parameters known? SLOWN32.BAS program. Czubek, J.A. In- 
stitute of Nuclear Physics, Cracow (Poland). 1989. 65p. Order 
Number DE91646169. Source: OSTI; NTIS (US Sales Only); INIS. 

In QUICK BASIC 4.0. 

SLOWN32.BAS program, written in Quick Basic 4.0, allows us to 
calculate the neutron slowing down parameters together with their 
standard deviations for a given rock, provided that the standard de- 
viations of the input data are known. The input data are: rock 
matrix elemental composition (in an elemental or oxide form), rock 
matrix density, rock porosity, water saturation index of porosity, 
brine density, brine salinity, and density of saturating hydrocarbons 
(all data together with standard deviations). The resulting neutron 
parameters are: slowing down length, slowing down diffusion coef- 
ficient, slowing down time (all three parameters both in. the length 
or time units and in mass-length and density-time units), slowing 
down probability and the lethargy spectrum of slowing neutrons (to- 
gether with their standard deviations). The size "n” of the “sample” 
taken for calculation of the standard deviations is optional. All neu- 
tron parameters can be calculated for the following "source” 
neutrons: Ra-Be, Po-Be, Pu-Be, Am-Be, Cf-252, 14 MeV, 10.5 
MeV, 6.5 MeV, 4.0 MeV, 2.5 MeV, 1.4 MeV, 0.8 MeV, 0.4 MeV, 
0.2 MeV and 0.1 MeV. The final neutron energy is 0.215 eV. An 
example of calcualtion for the Indiana Limestone and Mucharz 
Sandstone is shown. 4 refs., 3 figs., 6 tabs. (author). 


32514 (INP—1448/AP) Confidence belt for the rock thermal 
neutron parameters. NEROTH32.BAS program. Czubek, J.A. In- 
stitute of Nuclear Physics, Cracow (Poland). 1989. 65p. Order 
Number DE91646170. Source: OSTI; NTIS (US Sales Only); INIS. 

In QUICK BASIC 4.0. 

NEROTH32.BAS program, written in Quick Basic 4.0, allows us 
to calculate the thermal neutron parameters (as averaged over the 
entire thermal neutron energy spectrum and/or for neutrons of the 
velocity 2200 m/s) together with their standard deviations for a 
given rock, provided that the standard deviations of the input data 
are known. The input data are: rock matrix elemental composition 
(in an elemental or oxide form), rock matrix density, rock porosity, 
water saturation index of porosity, brine density, brine salinity, and 
density of saturating hydrocarbons (all data together with standard 
deviations) and, if occurred, measured rock matrix, brine and hy- 
drocarbons absorption cross sections, respectively. The resulting 
neutron parameters are: diffusion length, diffusion coefficient, slow- 
ing down cross section and transport cross section (all parameters 
both in the length units and in the mass-length units). The size "n” 
of the “sample” taken for calculation of the standard deviations is 
optional. There is no limitation in the calculations as concerns the 
elemental composition of the rock matrix. An example of calcula- 
tion for the Indiana Limestone and Mucharz Sandstone is shown. 9 
refs. (author). 


32515 (INP-1515/B) Effective dose equivalent caused by 
mushrooms consumption in Poland. Jasinska, M.; Kozak, K.; 
Mietelski, J.W. Institute of Nuclear Physics, Cracow (Poland). Nov 
1990. 18p. (In Polish). Order Number DE91645378. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Experimental data of cesium radioactivity in samples of various 
mushrooms collected all over Poland from 1986 to 1980 are pre- 
sented. Nearly 100 Polish samples and a few from Austria , USSR 
and Czechoslovakia were analysed. The effective dose equivalents 
for adults and children caused by the consumption of one kilogram 
of dried mushrooms for each sample were estimated. Measure- 
ments of samples activities were done with the standard 





gamma-rays spectrometer with a Ge(Li) detector. The maximum 
activity in mushrooms (Xerocomus badius) from Poland is 24 kBq 
("97Cs) and 3.1 kBq (Cs) per kg of dry mass (sample from 
1989). Consumption of one kilogram of such dried mushrooms 
yields effective dose equivalent equal to 281 uSv and 269 Sv for 
adults and children respectively. The highest contamination level 
(75.2 kBa/kg of '°7Cs and 15.3 kBa/kg of Cs) was observed in 
the sample of mushrooms bought in a shop at Dubna (USSR). 8 
refs., 3 figs., 2 tabs. (author). 


32516 (KCP-613-4578) Annual site environmental report 
for calendar year 1990, United States Department of Energy, 
Kansas City Plant, Kansas City, Missouri: Environmental Pro- 
tection Department. Allied-Signal Aerospace Co., Kansas City, 
MO (United States). Kansas City Div. May 1991. 198p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE91018492. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this report is to present a summary of the 
environmental data for the Kansas City Plant, characterize site en- 
vironmental management performance, provide compliance status 
with applicable environmental standards and requirements, and 
highlight significant achievements, programs, and efforts which go 
beyond regulatory requirements. This report is required by the US 
Department of Energy (DOE) Order 5400.1 (General Environmental 
Protection Program). Information presented in this report is based 
on an environmental monitoring program conducted at the Allied- 
Signal Inc., Kansas City Division (KCD) in 1990. This monitoring 
program is designed to measure non-radiological releases to the 
air, water (surface and ground), and soil during historical/routine 
operations and to detect any accidental non-radioactive releases. 
Over 123 monitoring wells (some with multiple completions), ten 
sampling points at the uv/ozone system, three air stations, and 
sampling results from four outfalls, nine surface water sites, and 
one sanitary discharge are used in the monitoring program. No ra- 
dioactive materials are machined or processed at this plant. 92 
figs., 16 tabs. 


32517 (KFK-4801) Diurnal variations of tritium uptake by 
plants. Hettinger, M.; Diabate, S.; Strack, S. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Hauptabteilung Sicherheit; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Kern- 
fusion. Feb 1991. 90p. (In German). Order Number DE91531600. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of the diurnal cycle is important for the behaviour 
of environmental tritium in the vegetation. A mathematical model 
has been used to calculate the deposition of tritium in plants as a 
function of diurnal variations of climatic parameters. The necessary 
physiological parameters (relationship of net photosynthesis and 
growth) were derived from growth experiments for tomatoes and 
maize. In chamber experiments, tomato and maize plants were ex- 
posed to tritium with natural diurnal variations of the climatic 
conditions. Within the range of standard deviations the measured 
concentrations of tritium in tissue free water of tomatoes corre- 
spond well to the estimated values. Furthermore, the incorporation 
into non-exchangeable organically bound tritium (OBT nx) can be 
sufficiently modelled and explained. There are deviations from the 
estimated concentrations in some parts of maize leaves. (orig.). 


32518 (KFK-PEF-82) Reference data of forest growth. 
Kenk, G. (Forstliche Versuchs- und Forschungsanstalt Baden- 
Wuerttemberg, Freiburg im Breisgau (Germany, F.R.)); Spiecker, 
H.; Diener, G. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1991. 59p. (in German). 
Contract PEF 84/053/1A. Order Number DE91531655. Source: 
OSTI; NTIS (US Sales Only). 

The project "Reference data of forest growth’ examines if and to 
what extent present growth of the Norway spruce (Picea abies 
Karst.) differs from that of previous decades. Dendrometric mea- 
surements, some dating back to the last century, have been 
processed and compared with today’s date. The present growth of 
the investigated spruce stands was never beneath that of the pre- 
vious generation. On poorer sites, growth during the last hundred 
years increased more than on the more fertile sites, where there 
was little or no increase. Possible causes of this increase are 
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thought to be the combined effects of atmospheric deposition (es- 
pecially nitrogen), a higher mineralization rate, CO2-increase and 
climate. (orig.) With 29 figs., 4 tabs., 58 refs. 


32519 (LA-UR-—91-2590) Identification of artificial gamma- 
emitting nuclides using a_ scintillator-based gamma-ray 
spectral logging system. Conaway, J.G. Los Alamos National 
Lab., NM (United States). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9108135—1: 4. international Mineral and Geotechnical Log- 
ging Society (MGLS)/KEGS conference, Toronto (Canada), 18-22 
Aug 1991). Order Number DE91017775. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The standard spectral gamma ray logging system used at the 
Nevada Test Site (NTS) contains a large sodium iodide detector 
which provides high efficiency but low energy resolution. To en- 
hance the capabilities of this system for identifying artificial 
gamma-emitting nuclides, | developed and implemented a simple 
procedure for extracting artificial components from low-resolution 
gamma-ray spectra. This procedures uses three bias spectra, de- 
veloped by a consultant using numerical modeling, representing 
the spectral response of the downhole instrument to naturally oc- 
curring potassium, uranium and thorium family gamma rays in a 
large-diameter air-filled borehole. To extract the artificial spectral 
components, the three basis spectra are first scaled to the recorded 
field spectrum using the usual spectral windows for K, U and Th; 
these windows bracket the photopeaks at 1.46, 1.76 and 2.61 MeV. 
Since most of the contribution from artificial nuclides will fall below 
1.26 MeV (the lower limit of the potassium window) this scaling 
process should be insensitive to the presence of artificial nuclides. 
The scaled basis spectra are then subtracted from the field data, 
leaving a residual spectrum consisting of noise plus the contribution 
of any artificial gamma-emitting nuclides. This process is repeated 
for each spectrum in the log, or the spectra can be accumulated 
over any desired depth range for better statistics. Rather than in- 
spect each spectrum visually, a parameter can be computed which 
indicates the presence of artificial nuclides; this parameter can be 
plotted along with the usual K, U and Th concentration estimates 
as a function of depth. These techniques have been used success- 
fully on field data and provide us with an inexpensive screening 
tool to detect artificial nuclides along boreholes. 11 refs., 6 figs. 


32520 (LA-UR-91-2778) Studies of fission product move- 
ment in tuffaceous media. Thompson, J.L. Los Alamos National 
Lab., NM (United States). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9110152-1: 3. international conference on chemistry and 
migration behavior of actinides and fission products in the geo- 
sphere, Jerez de la Frontera (Spain), 21-25 Oct 1991). Order 
Number DE91018053. Source: OSTI; NTIS; INIS; GPO Dep. 

For approximately 25 years the United States has conducted un- 
derground nuclear tests at a site in the state of Nevada. These 
tests have left a variety of fission products at depths of 100 to 1000 
meters below the land surface. The geologic media here consist 
primarily of tuffs and rhyolites. More than 150 tests were conducted 
at or below the water table. We are studying locations of past tests 
to determine whether residual fission products move through the 
underground environment and, if so, by what mechanisms. Our 
research involves consideration of leaching, sorption, hydraulic dis- 
persion, fracture flow and colloid transport. The data we obtain are 
relevant to groundwater contamination and nuclear waste storage 
issues. In this paper we present information obtained from our 
research at several different locations within the study site. Specifi- 
cally, we describe the movement of radionuclides including tritium, 
85kr, Sr, 1°6Ru, 125Sb, and '97Cs in situations were groundwater 
was moving and in which it was relatively static. 15 refs., 2 figs. 


32521 (LBL-30921) Use of TEM characterization of reac- 
tions of MnO. with Crilll) and AK(Ill). Fendorf, M. (Lawrence 
Berkeley Lab., CA (United States)); Gronsky, R.; Fendorf, S.E.; 
Sparks, D.L. Lawrence Berkeley Lab., CA (United States). Jun 
1991. 2p. Sponsored by USDOE, Washington, DC (United States); 
Department of Defense, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Grant MDA972-88-J-1002. (CONF- 
910872-8: 25. annual Microbeam Analysis Society meeting, San 
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Jose, CA (United States), 4-9 Aug 1991). Order Number 
DE91016421. Source: OSTI; NTIS; GPO Dep. 

Metal sorption is an important aspect of surface environmental 
processes which dramatically affects environmental quality. Sorp- 
tion phenomena are active in transport and oxidation/reduction 
reactions, bio-transformation, and in determining the ultimate fate 
of metals in surficial systems. Although oxide materials often only 
constitute a small fraction of the solid composition in surficial envi- 
ronments, their high surface area, reactivity, and coating abilities 
make them extremely influential in sorption. Surface precipitation 
provides a model for the sorption of hydrolizable metal ions at the 
solution/solid interface, and was successfully used to explain 
observed trends in the reaction of various metal ions on oxide sur- 
faces; for example, the sorption of CO(Il) on MnO2, TiO2 and 
Al,O3. In this study, transmission electron microscopy (TEM) is 
used to investigate the hypothesis that surface precipitation ex- 
plains the limitation in Cr(Ill) oxidation by 6-MnOz2 at higher pH and 
Cr(lil) concentrations. It is further expected that Al(III) also forms a 
surface precipitate, thus explaining its inhibition of Cr(Ill) oxidation. 
6 refs., 6 figs. 


32522 (LUNBDS-NBFB—1024-1-77-91) Influence of Alu- 
minium on mineral uptake by Beech and spruce roots. Asp, H. 
Lund Univ. (Sweden). Dept. of Plant Physiology. Mar 1991. 33p. 
Order Number DE91527158. Source: OSTI; NTIS (US Sales Only). 

Acidification of forest soils leads to increased aluminium levels in 
the soil solution. The effect of aluminium on mineral uptake and 
growth were studied on small plants of beech and Norway spruce. 
Plants were cultivated in sand (spruce) or nutrient solutions with 
different concentrations of Al at pH 4.2. Uptake of K*, Ca®* and 
H2PO, was recorded with radioactive tracers. The vacuolar P con- 
centration was studied with °'P-NMR. Ca** uptake was decreased 
by low Al concentrations and by short exposure times. Exposure to 
0.1 mM Al during 1 h decreased the Ca** uptake by 20-25 per 
cent, and prolonged treatment with 1.0 mM Al decreased the up- 
take by almost 90 per cent in both spruce and beech. The Ca 
concentration in beech was decreased by Al concentrations of 0.3 
mM and higher. Leakage experiments pointed out that little ex- 
changeable Ca was located in the apoplast after treatment with 1.0 
mM Al, and it seems likely that the effect of Al on the Ca®*+ uptake 
is mainly extracellular. Natural humic substances were found to 
ameliorate the effect of Al on Ca*+ and P uptake by complex for- 
mation between Al and the organic compounds. It was found that 
the Ca** uptake was best correlated with the concentration of inor- 
ganic mononuclear Al’*. Short exposure to Al increased the P 
uptake by beech roots. This was shown to be the result of extra- 
cellular P-Al complex formation, which occurred at both high and 
low Al concentrations. Actual P influx over the plasma membrane 
was probably unaffected by 0.1, but strongly decreased by 1.0 mM 
Al. Prolonged treatment with 1.0 mM Al thus decreased P concen- 
tration in roots and shoots of beech. It is concluded that Al 
concentrations occurring in forest soil solutions can change the up- 
take of several minerals by beech and spruce roots, and thus that 
Al may be one of the factors causing forest decline. 


32523 


(NEI-SE-82) The relative sensitivity of ecosystems 
in Europe to the indirect effects of acidic depositions. Kuylen- 


stierna, J.C.l.; Chadwick, M.J. SIDA collaboration. Stockholm 
Environment Inst. (Sweden). 1990. 25p. Order Number 
DE91527215. Source: OSTI; NTIS (US Sales Only). 

The need for sulphur and nitrogen emission abatement in Eu- 
rope has been established and several strategies have been used 
or conceived in order to accomplish this. Strategies have been 
based on flat rate reductions (30 per cent Club’), varying percent- 
age reductions for different countries or by the implementation of 
Best Available Technology (BAT). Much effort has recently concen- 
trated on the derivation of ecologically based target deposition 
levels worked out from critical load estimats for ecosystems. These 
targets are goals and may be used in cost effective strategies 
which abate emissions with reference to the sensitivity of the re- 
ceptor regions. The relative sensitivity of ecosystems to the indirect 
effects of acidic depositions has been worked out by dividing a lim- 
ited number of variables controlling site sensitivity (bedrock 
lithology, soil type, land use, rainfall) into a small number of cate- 
goreis and combining them using weights. The resulting distribution 
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of five relative sensitivity classes in Europe is shown. With refer- 
ence to the critical load estimates for specific sites targets have 
been applied to the relative sensitivity classes. 20 keq H* km ee 
yr—' is the target applied to the most sensitive regions. Due to 
complex nitrogen cycling within the ecosystem, modifications need 
to be carried out in order to incorporate the acidifying effect of ni- 
trogen depositions. It is necessary to work out the degree to which 
deposited nitrate leaches from sites and a method is suggested us- 
ing estimates of plant uptake and site factors affecting drainage, 
mineralization, nitrification and denitrification. (au). 


32524 (OEFZS—4578) Determination of the wash-off of ra- 
dioactive depositions in urban areas by In-situ measurment 
with a HP germanium detector. Steger, F.; Mueck, K.; Lovranich, 
E.; Urbanich, E. Oesterreichisches Forschungszentrum Seibersdort 
GmbH (Austria). Inst. fuer Strahienschutz. Apr 1991. 46p. (In Ger- 
man). Order Number DE92601129. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In order to determine the washoff of radionuclides from urbane 
areas to be expected after large-scale contaminations, the deposi- 
tion on stabilized surfaces (asphalt, concrete, cobble stones, 
gravel) in three different cities of varying fractions of dry and wet 
fallout were determined and compared to the deposition values on 
adjacent undisturbed meadows or grass surfaces. The measure- 
ments were performed by high-resolution gammaspectroscopic 
in-situ-method using a HPGe-detector at 103 points with stabilized 
surfaces and 74 references points on adjacent meadows or grass 
surfaces four years after fallout from the reactor accident at Cher- 
nobyl. An average reduction of the plane activity on stabilized 
surfaces by a factor of 10 +- 5 compared to the original deposition 
after Chernobyl was observed. The gamma dose rate decreased 
on the average by a factor of six compared to the gamma dose 
rate over undisturbed grass surfaces four years after the fallout. 
(Authors). 


32525 (OEFZS-4583) The Chernobyl accident - five years 
later. Mueck, K. Oesterreichisches Forschungszentrum Seibersdorf 
GmbH (Austria). Jun 1991. 21p. (In German). Order Number 
DE92601197. Source: OSTI; NTIS (US Sales Only); INIS. 

At the fifth anniversary of the Chernobyl accident the initial situa- 
tion at that time, the control of the consequences to Austria in the 
present light, as well as the knowledge gained from the accident 
and its consequences are described. A final estimate and appraisal 
of the total population dose by the accident alloted according to the 
individual exposure pathways and the dose reductions due to 
countermeasures by the authorities are given. The dose reduction 
in the following years is described. Five years later the external ex- 
posure was reduced to about 6 % of the values of the first year, 
the ingestion dose to about 5 % of the first-year-values. Finally, the 
current radiation situation is described and the dose contribution by 
foodstuff with elevated activity concentration is estimated. Also the 
consequences from the experience and knowledge obtained by the 
accident are described. (author). 


32526 (ORNU/M-1593) The construction of a boundary 
fence around Cheyenne Mountain Air Force Base, Colorado: 
Final environmental assessment: Environmental impact analy- 
sis process. Oak Ridge National Lab., TN (United States). Jul 
1991. 59p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE91017161. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

For Department of the Air Force, 1010th Civil Engineering 
Squadron, Cheyenne Mountain Air Force Base. 

This environmental assessment (EA) has been prepared by the 
US Air Force (USAF) to determine if significant environmental im- 
pacts would result from the construction of a boundary fence 
around Cheyenne Mountain Air Force Base (CMAFB). The pro- 
posed action is to build a fence around the entire perimeter of 
CMAFB property, except where barbed-wire fencing already exists 
along easement property. The purpose of the fence is to provide a 
physical demarcation of the CMAFB installation boundary and to 
enhance security. This EA examines potential impacts of building 
the boundary fence as well as potential impacts once the fence is 
in place. The primary construction impacts are related to noise lev- 
els, air quality, and effects on wildlife. The major issues associated 





with the fence once it is in place are impacts on wildlife movement 
and aesthetics. No significant impacts are likely to occur as a re- 
sult of fence construction activities. Once in place, the fence is 
unlikely to produce significant impacts. The proposed action in- 
cludes two mitigative measures as assurance that no significant 
impacts would occur. First, a vegetative cover would be planted 
and maintained on patrol paths for erosion control. Second, the 
USAF would consider modifications to the fence should evidence 
of significantly increased road kills of mule deer of disruption of 
wildlife movement become apparent. 23 refs., 2 figs., 3 tabs. 


32527 (ORNUM-—1594) Natural Resources Management 
plan Cheyenne Mountain Air Force Base, Colorado. Oak Ridge 
National Lab., TN (United States). Jul 1991. 50p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE91017159. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Under Air Force Regulation (AFR 126-1), each US Air Force 
(USAF) installation is required to develop a continuing management 
program for restoring, improving, developing, and conserving natu- 
ral resources. The overall objective of a management program is to 
protect and enhance environmental quality. This Natural Resources 
Management Plan has been prepared for Cheyenne Mountain Air 
Force Base (CMAFB) to meet the applicable requirements of AFR 
126-1 and to update the existing Natural Resources Plan. This plan 
contains a description of CMAFB’s location, mission, and facilities; 
a description of natural resources present on the installation; a land 
management plan; a forest management plan; a wildlife manage- 
ment plan; and an outdoor recreation plan. 21 refs., 4 figs., 1 tab. 


32528 (ORNi/M—1598) Cultural resources overview and 
management plan for Cheyenne Mountain Air Force Base, Col- 
orado. Oak Ridge National Lab., TN (United States). Jul 1991. 
59p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91017160. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

For Department of the Air Force, 1010th Civil Engineering 
Squadron, Cheyenne Mountain Air Force Base. 

This cultural resource management plan for Cheyenne Mountain 
Air Force Base (CMAFB) requirement that each US Air Force 
(USAF) installation maintain “a current and approved historic 
preservation plant of appropriate scope..."(Sect. 13a). According to 
the regulation, a plan should (1) assign historic resource recogni- 
tion and maintenance responsibilities, (2) include inventories and 
evaluations of known historic resources, (3) scientifically identify 
the likelihood of the existence of other significant historic re- 
sources, (4) describe strategies to maintain historic resources and 
to comply with AFR 126-7, (5) coordinate with the installation’s 
mission and identify how continuing mission functions affect historic 
resources as well as how much impacts may be resolved, and (6) 
conform to all relevant local, state, and federal programs. This doc- 
ument is the first cultural resource management plan for CMAFB. 
There were no cultural resource surveys of the installation until this 
plan was being prepared. At that time, a reconnaissance survey 
covering the entire installation was conducted (Appendix A), and 
the results of the survey form the basis for this plan. The survey 
found virtually no evidence of cultural resource remains on CMAFB 
property. Therefore, the specific objectives of this plan are to (1) 
document the apparent lack of resources, (2) provide guidance for 
additional work that might supply more information about potential 
cultural and historical resources on the site, and (3) recommend 
steps to determine if the underground Cheyenne Mountain Com- 
plex is eligible for listing on the National Register of Historic Places 
(National Register). This plan is part of the Natural Resources 
Management Plan and an Environmental Assessment for the 
boundary fence around CMAFB. 27 refs., 1 fig., 1 tab. 


32529 (ORNL/RASA-90/7) Results of mobile gamma scan- 
ning activities in St. Louis, Missouri. Rodriguez, R.E.; Witt, D.A.; 
Cottrell, W.D.; Carrier, R.F. Oak Ridge National Lab., TN (United 
States). Jun 1991. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91017778. Source: OSTI; NTIS; INIS; GPO Dep. 

From 1942 through approximately 1966, the Mallinckrodt Chemi- 
cal Works operated four plants in St. Louis, Missouri, for the 
Manhattan Engineer District and the Atomic Energy Commission. A 
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variety of production processes using uranium- and radium-bearing 
ore materials were performed at the plants. It is the policy of the 
DOE to verify that radiological conditions at such sites or facilities 
comply with current DOE guidelines. Guidelines for release and 
use of such sites have become more stringent as research has 
provided more information since previous cleanups. The Formerly 
Utilized Sites Remedial Action Program (FUSRAP) was established 
as part of that effort to confirm the closeout status of facilities 
under contract to agencies preceding DOE during early nuclear en- 
ergy development. Under the FUSRAP program, the Mallinckrodt 
properties have been previously investigated to determine the ex- 
tent of on-site radiological contamination. At the request of DOE, 
Oak Ridge National Laboratory (ORNL) conducted a survey in May 
1990, of public roadways and suspected haul routes between the 
Mallinckrodt plant and storage sites in St. Louis to ensure that no 
residual radioactive materials were conveyed off-site. A mobile 
gamma scanning van with an on-board computer system was used 
to identify possible anomalies. Suspect areas are those displaying 
measurements deviating from gamma exposure rates identified as 
typical for radiologically unenhanced areas in the vicinity of the 
areas of interest. The instrumentation highlighted three anomaly lo- 
cations each of which measured less than 1m? in size. None of the 
slightly elevated radiation levels originated from material associated 
with former AEC-related processing operations in the area. The 
anomalies resulted from elevated concentrations of radionuclides 
present in phosphate fertilizers, increased thorium in road-base 
gravel, and emanations from the radioactive storage site near the 
Latty Avenue airport. 9 refs., 3 figs. 


32530 (PNL-7750) Ecological perspectives of land use his- 
tory: The Arid Lands Ecology (ALE) Reserve. Hinds, N.R.; 
Rogers, L.E. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1991. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91017598. Source: OSTI; NTIS; GPO Dep. 

The objective of this study was to gather information on the land 
use history of the Arid Land Ecology (ALE) Reserve so that current 
ecological research could be placed within a historical perspective. 
The data were gathered in the early 1980s by interviewing former 
users of the land and from previously published research (where 
available). Interviews with former land users of the ALE Reserve in 
Benton County, Washington, revealed that major land uses from 
1880 to 1940 were homesteading, grazing, oil/gas production, and 
road building. Land use practices associated with grazing and 
homesteading have left the greatest impact on the landscape. Dis- 
turbed sites where succession is characterized by non-native 
species, plots where sagebrush was railed away, and sheep trails 
are major indications today of past iand uses. Recent estimates of 
annual bunchgrass production do ALE do not support the 
widespread belief that bunchgrass were more productive during the 
homesteading era, though the invasion of cheatgrass (Bromus 
tectorum), Jim Hill mustard (Sisymbrium altissium), and other Euro- 
pean alien plant species has altered pre-settlement succession 
patterns. 15 refs., 6 figs., 1 tab. 


32531 (PS-+96) Macro- and microelements in the system 
aerosol/soil/spruce needles. Wyttenbach, A.; Tobler, L.; Bajo, S. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). Jun 1991. vp. Order 
Number DE91003129. Source: OSTI; NTIS (US Sales Only); INIS. 

Reprints from ‘Lufthaushalt, Luftverschmutzung und Wakischae- 
den in der Schweiz’, Verlag der Fachvereine, Zuerich 1991. 

This volume consists of a collection of papers addressing con- 
cerns of acid rain on spruce forests. 


32532 (PS-96 vp.) Chemical state of the soil and influ- 
ence of soil parameters on the elemental content of 
needles. Wyttenbach, A.; Tobler, L.; Bajo, S.; Conradin, H. Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). Jun 1991. (in German). 
In Macro- and microelements in the system aerosol/soil/spruce 
needles. vp. Order Number DE91003129. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Reprints from 'Lufthaushalt, Luftverschmutzung und Waldschae- 
den in der Schweiz’, Verlag der Fachvereine, Zuerich 1991. 

At 39 different sites in the vicinity of Winterthur the soil was sam- 
pled at a depth of 3, 12, and 30 cm. The following parameters 
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were determined in the samples: horizon, pH, LOI, total and ex- 
tractable (Lakanen-reagent) concentrations of 25 elements. These 
data were tested for mutual relationships and for correlations with 
the elemental content of needles of Norway spruce growing on the 
same sites. (author) 4 figs., 4 tabs., 26 refs. 


32533 (RISO-M-2925) Radiation doses from contaminated 
food after a nuclear accident. Nielsen, S.P.; Oehlenschiaeger, M. 
Risoe National Lab., Roskilde (Denmark). Mar 1991. 29p. (in Dan- 
ish). (ECO—02367-00.). Order Number DE92601198. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report presents estimates of radiation doses from contami- 
nated food after a hypothetical accident at a nuclear power plant. 
The calculations are made from assumptions intended to represent 
Swedish conditions. The accident scenario is based on a hypotheti- 
cal core melt in a nuclear power reactor followed by a release to 
the atmosphere of iodine and caesium corresponding to 0.6% of 
the Forsmark unit 3 core inventory. The results are expressed in 
terms of average effective doses from contaminated food to individ- 
uals in the critical group living near the power plant, 2 km from the 
point of release, and living from locally produced foodstuffs. The 
calculations are made for a winter release and a summer release, 
and for dry and rainy conditions. Dynamic radioecological models 
are used, which have been developed from Danish experience with 
readioactive fallout from nuclear weapons testing and with fallout 
from the Chernobyl accident. The accidental release is estimated 
to cause doses in the summer season from 19" of circa 200 mSv 
to children and circa 30 mSv to adults based on a deposition dur- 
ing dry conditions of 11 MBq '*'l m—*. The dosed from 'S4Cs and 
13/Cs are estimated at circa 20 mSv to children and adults in case 
of winter release and circa 160 mSv in case of summer release 
based on a deposition during dry conditions of 0.5 MBQ Cs and 
0.4 MBq '°7Cs m-®. The main.reason for the large difference be- 
tween the winter and the summery releases is the high sensitivity of 
cerals to direct contamination on month prior to harvest. In case of 
precipitation the doses are estimated at twice those for dry condi- 
tons. (author) 8 tabs., 16 ilis., 13 refs. 


32534 (RISO-M-2934) The transfer of radionuclides in the 
terrestrial environment. Oehlenschiaeger, M. Risoe National Lab., 
Roskilde (Denmark). Apr 1991. 125p. Order Number DE92601199. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The transfer of radionuclides in the terrestrial environment have 
been investigated. The thesis is divided into two parts. Part |; Dy- 
namic model for the transfer of radionuclides in the terrestrial 
environment. The study comprises the development of a compart- 
ment model, that simulates the dynamic transport of radioactive 
pollution in the terrestrial environment. The dynamic processes in- 
clude, dry and wet deposition, soil resuspension, plant growth, root 
uptake, foliar interception, animal metabolism, agricultural practice, 
and production of bread. The ingested amount of radioactivity, by 
man, is multiplied by a dose conversion factor to yield a dose esti- 
mate. The dynamic properties and the predictive accuracy of the 
model have been tested. The results support the dynamics very 
well and predicitions within a factor of three, of a hypothetical acci- 
dent, are likely. Part Il; Influence of plant variety on the root 
transfer of radiocaesium. Studies of genetic differences, in plant 
uptake of radiocaesium, were concluded with a pot experiment. 
Four varieties of spring barley and three varieties of rye-grass have 
been tested in two types of soil. The results for barley showed a 
significant difference between the four varieties. Analyses of vari- 
ance confirmed a high root uptake of radiocaesium in the variety 
Sila and a significantly lower root uptake in the variety Apex in 
each type of soil. The pattern between the varieties was identical 
in 1988, 1989 and 1990. Similarly for the grass varieties, one vari- 
ety, the Italian rye grass, was identified as having the relatively 
highest uptake of radiocaesium. (author) 22 tabs., 30 ills., 56 refs. 


32535 (SAND—91-0726C) Electrokinetic remediation of 
contaminated soils. Lindgren, E.R. (Sandia National Labs., Albu- 
querque, NM (United States)); Kozak, M.W.; Mattson, E.D. Sandia 
National Labs., Albuquerque, NM (United States). [1991]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910981—8: Environmental re- 
mediation '91 conference, Pasco, WA (United States), 8-11 Sep 
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1991). Order Number DE91018683. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Electrokinetic remediation of contaminated soil has been 
demonstrated for saturated and unsaturated sand in preliminary ex- 
periments using a novel transport visualization technique. Large 
anionic organic dyes were mixed with a portion of soil and the rate 
of electromigration of the dye in an imposed electric field was mon- 
itored photographically. One of the fastest current-normalized 
electromigration rates was measured in the driest sand, which con- 
tained 7% water by weight. This moisture content is typical of the 
moisture content in the unsaturated zone of subsurface native soils 
found in New Mexico. The characteristics of the electromigration 
were similar in both the saturated and unsaturated sand. The lead- 
ing edge of the dye migration front was diffuse while the trailing 
edge was sharp and concentrated. This and other observed behav- 
ior may indicate a concentration effect, where the electromigration 
rate of dilute dye is greater than that of concentrated dye. The soil 
left after the trailing edge passed seemed to contain no residual 
dye in both the saturated and unsaturated cases. The success of 
demonstrating electromigration of large molecules in unsaturated 
soil is encouraging and indicates that it may be feasible to 
remediate in situ anionic heavy metals such as chromate from un- 
saturated soil with electrokinetic techniques. 23 refs., 7 figs. 


32536 (SAND—91-1649C) Neutron probe monitoring of fluid 
migration in the Vadose Zone. Stein, C.L.; McTigue, D.F.; Eaton, 
R.R. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-911107—23: 
Winter meeting of the American Nuclear Society (ANS), San Fran- 
cisco, CA (United States), 10-15 Nov 1991). Order Number 
DE91016645. Source: OSTI; NTIS; GPO Dep. 

Historically, characterization of fluid flow and transport of soluble 
elements in the unsaturated, or vadose, zone has been limited. 
Until recently, most of the interest in transport of water-soluble pol- 
lutants has been focused on aquifer contamination, i.e. saturated 
conditions. Vadose zone investigations are hampered by a lack of 
appropriate technology for the necessary measurements; little work 
has been done to relate laboratory measurements to field-scale ef- 
fects; and development and validation of computational models has 
been limited, in part through lack of data. We describe here results 
of a small-scale field experiment in which existing technology is 
used to quantify fluid movement following controlled infiltration. 6 
refs., 2 figs. 


32537 (SKB-TR-91-09) Long term sampling and measuring 
program. Joint report for 1987, 1988 and 1989. Within the 
project: Fallout studies in the Gideaa and Finnsjoe areas after 
the Chernobyl accident in 1986. Ittner, T. (SGAB, Uppsala (Swe- 
den)). Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Dec 1990. 36p. Order Number DE92601130. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A redistribution and migration study of the Chernobyl fallout be- 
gun in 1986. It was realized in an early stage that the fallout from 
Chernoby! could be used as a large scale tracer study. After one 
early sampling and measurement it was concluded that at least 
five of the radioactive nuclides could be used in a long term 
perspective. The sorption and migration of these elements in geo- 
hydrological systems have been investigated during a period of 
three and a half years and a model of the redistribution is now pre- 
pared. The basis for successful modelling of the redistribution of 
fallout products within a small catchment area is dependent on ac- 
curate input. A repeated sampling of geological materials, and 
‘direct’ measurement of gamma radiation in field, will then be 
needed. This report is a summary of the work that has been 
performed during 1987, 1988 and 1989 within sampling and mea- 
surement of radionuclide content in geological materials and 
surface vegetation. Migration studies and modelling work are other 
parts of the project that are not presented here. The collecting of 
field data is mainly done in a small catchment area (0.74 square 
km) ¢.30 km N-E of the city of Oernskoeldsvik county of Vaester- 
norrland. A minor field study is also done in an area east of Lake 
Finnsjoen, situated c.50 km north of the city of Uppsala. The con- 
clusions that can be drawn from the Gideaa study site surface 





measurements are that the gamma radiation in general is decreas- 
ing with varying magnitude. But the picture is not all unambiguous. 
In the subsurface layers of studied soil profiles, an increase can be 
observed in the upper part of the enriched layer. The outflow of ra- 
dionuclides with ground water seems to be fairly constant after the 
peak flow in 1986. Some indications of larger transport and outflow 
of radionuclides in connection with heavy rain or spring flood is 
also presented. (authors). 


32538 (SKB-TR-91-16) Porosity, sorption and diftusivity 
data compiled for the SKB 91 study. Brandberg, F. (Kemakta 
Consultants Co, Stockholm (Sweden)); Skagius, K. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). Apr 
1991. 38p. Order Number DE92601131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The SKB 91 study is an integrated safety analysis of the KBS-3 
concept of a repository located in the Finnsjoen area. For this 
study, values of important transport parameters in the bentonite 
backfill and in the rock are proposed. K,-values, diffusivities and 
diffusion porosity for different elements in compacted MX-80 ben- 
tonite are based on experimental data found in the literature. With 
regard to sorption, both a best estimate and a conservative value 
is given. Because sorption on bentonite is very much dependent 
on the conditions prevailing and experimental data are limited and 
not necessary representative for the conditions expected in the 
repository, the proposed best estimate values may include large 
uncertainties. Data proposed for rock are matrix diffusivities, matrix 
porosity and diffusivity in mobile bulk water. These values are 
based on experimental results on Finnsjoe rock. (au). 


32539 (SNV-3862) Economic consequences of low altitude 
ozone impact on agricultural crop yield. Hasund, K.P. (Sveriges 
Lantbruksuniversitet, Uppsala (SE). Inst. foer ekonomi); Hedvaag, 
L.; Pleijel, H. National Environmental Protection Agency, Soina 
(Sweden). Dec 1990. 99p. (in Swedish). Order Number 
DE91527231. Source: OSTI; NTIS (US Sales Only). 

Anthropogenic ozone in the lower atmosphere causes losses to 
Swedish agriculture amounting to MSEK 1400 per year. The mean 
economic loss is SEK 520/ha. (au). 


32540 (UCID-21828) Flow and transport within the satu- 
rated zone beneath Lawrence Livermore National Laboratory: 
Modeling considerations for heterogeneous media. Tompson, 
A.F.B. Lawrence Livermore National Lab., CA (United States). 
Sep 1990. 65p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017523. Source: OSTI; NTIS; GPO Dep. 

The physics of fluid flow and solute transport in heterogeneous 
porous media is briefly reviewed. Some recent theoretical descrip- 
tions of the effects of material variabilities on field-scale transport 
processes are presented. These results are based upon stochastic 
models of flow and transport phenomena in which the underlying 
hydraulic conductivity is conceptualized as a realization of a 
stationary, spatially correlated random field. Data taken from envi- 
ronmental restoration investigations at the Lawrence Livermore 
National Laboratory (LLNL) have been analyzed and used to esti- 
mate some of the statistical characteristics necessary to apply such 
a random field model to the aquifer materials beneath the site. Al- 
though there are several uncertainties in these estimates, they 
have been used to estimate several bulk hydraulic parameters that 
may be used to describe the main features of the flow and solute 
transport behavior at LLNL. When flow is assumed to be primarily 
horizontal, we have estimated an effective horizontal hydraulic con- 
ductivity, K,;, in the range of 3.0 to 5.3 m/day. Based on a 
hydraulic gradient of 0.004 and a porosity of 0.3, these values cor- 
respond to an average seepage velocity of 14.6 to 25,8 mvy. In 
addition, we have estimated a longitudinal macrodispersivity, Ay, 
of approximately 77 to 81 m; a corresponding horizontal transverse 
macrodispersivity, Ago, of 6.6. to 17.5 m; a vertical transverse 
macrodispersivity Ag3 < Az; and an average, apparent retardation 
coefficient, Rapp, in the range of 1.2 to 2.1. The conductivities com- 
pare well with those used in an ongoing regional ground water 
study; the macrodispersivities appear to represent the horizontal 
spreading of a VOC piume at the southwest corner of LLNL rather 
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well; and the retardation factors compare well to some recent mea- 
surements and order-of-magnitude estimates. 


32541 (UCRL-JC—107250) A computer vision approach to 
first arrival picking from cross-hole seismic data. Lu, Shin-yee; 
Hernandez, J.E. Lawrence Livermore National Lab., CA (United 
States). Nov 1991. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-911119-1: 
61. annual meeting of the Society of Exploration Geophysicists, 
Houston, TX (United States), 10-14 Nov 1991). Order Number 
DE91015179. Source: OSTI; NTIS; GPO Dep. 

We have applied a computer vision approach to first arrival pick- 
ing from cross-hole seismic data. This approach considers a 
seismic ensemble as a visual image and explores properties of the 
image both in the frequency and in the spatial domain. The picking 
program will be integrated with fast tomographic reconstruction 
programs and be used for realtime monitoring the process of un- 
derground steam injection. 8 refs., 4 figs. 
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Refer also to citation(s) 29781, 29958, 30044, 30059, 30091, 
30100, 30107, 30113, 30153, 30155, 30156, 30157, 30167, 30168, 
30169, 30170, 30172, 30173, 30174, 30354, 30355, 30356, 30819, 
30820, 30821, 31112, 31894, 32243, 32352, 32402, 32403, 32409, 
32434, 32442, 32443, 32451, 32459, 32464, 32470, 32471, 32472, 
32473, 32474, 32475, 32490, 32516, 32520, 32523, 32526, 32674, 
32677, 32678, 32679, 32680, 32682, 32785, 32799 


32542 (AECS-G/FRSR-31) Hydrogeophysical study 
(radioactive-electric) for the middle part of Mijjar A-Qalamoun 
basin. Naser, Ramez (Damascus Univ. (Syria)); Rammah, 
Souleiman; Al-Risheh, Bashar. Atomic Energy Commission, Dam- 
ascus (Syrian Arab Republic). Mar 1990. 47p. (In Arabic). Order 
Number DE92601150. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of water scarcity in Al-Qalamoon region rooted 
back to the fifties of this century, from that time on the inhabitants 
of this area have been suffering from the lack of drinking and 
irrigation water. To overcome this problem, it was necessary to per- 
form various studies concerning the groundwater situation in the 
region, and to determine the water promising areas suitable for wa- 
ter supply. Therefore, the Professional Unit for Geophysical and 
Water Studies at Damascus University performed hydro- 
geophysical investigations which included: Climate, water points, 
recharging areas, geophysical radioactive well-logging survey, and 
surface geoelectric soundings for the determination of the strati- 
graphic structural situation of the aquifers existed in the studied 
area. Through this study, new hydrographic boundaries have been 
established for the whole basin, and we managed to develope a 
mathematical model for the rainfall over the whole area. Ground- 
water promising areas as well as aquifers, depth and inclinations 
were determined. (author). 6 refs. 22 figs. 


32543 (CONF-900512—Absts., pp. 1, Paper 115) Isolation 
of amoebic-bacterial consortia capable of degrading 
trichioroethylene. Tyndall, R.L. (Oak Ridge National Lab., TN 
(USA)); Ironside, K.; Little, C.D.; Katz, S.; Kennedy, J. Oak Ridge 
National Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Groundwater from a waste disposal site contaminated with 
chlorinated alkenes was examined for the presence of amoebic- 
bacterial consortia capable of degrading the suspected carcinogen, 
trichloroethylene (TCE). Consortia were readily isolated from all of 
four test wells. They contained free-living amoebae, and het- 
erotrophic and methylotrophic bacteria. Electron microscopic 
examination showed bacteria localized throughout the amoebic cy- 
toplasm and an abundance of hyphomicrobium, but not Type | 
methanotrophs. The presence of Type li methanotrophs was indi- 
rectly indicated by lipid analysis of one consortium. The consortia 
have been passaged for over two years on mineral salts media in 
a methane atmosphere, which would not be expected to maintain 
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the heterotrophs or amoebae separately. The methanotrophic bac- 
teria apparently provided a stable nutrient source, allowing the 
persistence of the various genera. By use of '4C-radiotracer tech- 
niques, the degradation of TCE by the consortia was observed with 
14C eventuating predominantly in CO2 and water-soluble products. 
In a more detailed examination of one consortia, the amoebae and 
heterotrohic components did not degrade TCE, while a mixed 
culture of heterotrophs and methanotrophs did degrade TCE, sug- 
gesting the latter component was the primary cause for the 
consortium’'s ability to degrade TCE. Amoebic-bacterial consortia 
may play a role in stabilizing and preserving methylotrophic bacte- 
ria in hostile environments. 


32544 (DOE/ER/61052-1) Simulations of the carbon cycle 
in the oceans: Annual report. Sarmiento, J.L. Princeton Univ., 
NJ (United States). Dept. of Geological and Geophysical Sciences. 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-90ER61052. Order Number 
DE91018475. Source: OSTI; NTIS; GPO Dep. 

A perturbation approach for simulating carbon dioxide uptake 
which estimates oceanic uptake of COz in excess of 2 GtC/yr over 
the last decade is being readied for publication. The recent esti- 
mate of <1 GtC/yr is believed to be due to an undersampling bias. 
A major effort was put into studies of the effect of iron fertilization 
on uptake of anthropogenic COz by the oceans. We find that while 
fertilization will reduce the COz, increase, it will not reverse the 
trend. Also, iron fertilization may double nitrous oxide flux out of 
the ocean, partially canceling the CO» reduction and having an un- 
known effect on the ozone layer. A paper in preparation describes 
the three-dimensional seasonal variations in nitrogen concentration 
in the ocean. The model does a reasonable job of matching obser- 
vations, although performance could be improved by adjusting the 
biological parameters and increasing the physical resolution. A 
dual-currency carbon-nitrogen model is being constructed, with a 
first version recently completed. (MHB) 


32545 (DOE/ER/61054—1) Simulations of the carbon cycle 
in the oceans: [Part 3]: [Annual report]. Siegenthaler, U. Bern 
Univ. (Switzerland). [1991]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90ER61054. Order 
Number DE91017410. Source: OSTI; NTIS; GPO Dep. 

Our original goal of modelling the impact of seasonality on CO2 
uptake in the ocean should be completed during the next year, 
now that the study of the effect of iron fertilization on global CO, 
levels has been completed. The analysis of existing 3D nitrogen 
circulation models is nearing completion, and will produce two 
manuscripts. A combined carbon/nitrogen mixed layer ecosystem 
model has been completed and the equations were made available 
for inclusion in the Princeton North Atlantic General Circulation 
Model. A coupled air/sea model of anthropogenic COz uptake is 
currently under development, and development of this model is our 
highest priority in the next year. (MHB) 


32546 (DOE/NV/10630—21) Fourier component analysis of 
three Euler-Lagrangian methods applied to the one- 
dimensional advection-dispersion model. Lindstrom,  F.T. 
Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States). Defense Waste Management Dept. Jul 1991. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-89NV10630. Order Number DE91017733. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Numerical approximations of the parabolic- and hyperbolic-class 
transport and fate of chemicals in porous media models are ex- 
tremely useful and valuable tools in both research and practical 
environmental remediation situations. The ever increasingly popular 
Euler-Lagrangian methods for solving the complex transport and 
fate problems, in one- through three-space dimensions, have the 
attractive feature of being able to have no constraints placed on 
the maximum allowable Peclet number. The unfortunate trade-off is 
possibly (1) a large amount of numerical diffusion, or dissipation, 
when using simple linear, bilinear, or trilinear interpolation schemes 
or (2) stable, but nuisance, wiggles (sometimes referred to as os- 
cillations) in the neighborhoods of steep fronts when using higher 
degree polynomials. The word “fronts” is used in the generic sense 
So as to include both leading and lagging edges in a concentration 
profile. This work derives and then studies the resulting Fourier 
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(von Neumann) spectrum of the three most often occurring La- 
grange interpolation approximations for advection: the classical 
2-point, a polynomial degree one method; the 3-point, a polynomial 
degree two method; and the 5-point, a polynomial degree four 
method. 13 refs., 17 figs., 3 tabs. 


32547 (DOE/OR/21548-197, pp. 7-16) The history of the 
Weldon Spring site and a summary of historical geologic in- 
vestigations. Meyer, K.A. Jr. MK-Ferguson Co., Weldon Spring, 
MO (United States); Jacobs Engineering Group, Inc., St. Charles, 
MO (United States). 1991. (CONF-9102125-: Weldon Spring Site 
Remedial Action Project (WSSRAP) geosciences workshop, 
O'Fallon, MO (United States), 21 Feb 1991). In Proceedings of the 
geosciences workshop. Weldon Spring Site Remedial Action 
Project. 245p. Order Number DE91015736. Source: OSTI; NTIS. 

Various agencies have studied the geology of the Weldon Spring 
site since the 1940s. The complexity of the geology has required 
the resources and expertise of the US Geological Survey, the Mis- 
souri Department of Natural Resources, Division of Geology and 
Land Survey, the US Department of Energy, and numerous De- 
partment of Energy contractors. These studies show that the 
sources of contamination are known, the extent of contamination is 
essentially defined, and the geology and hydrogeology of the site 
is understood. 


32548 (DOE/OR/21548-197, pp. 75-85) Summary of ground- 
water quality at the Weldon Spring site St. Charles, Missouri. 
Meier, J.A. (Jacobs Engineering Group, Inc., Weldon Spring, MO 
(USA)). MK-Ferguson Co., Weldon Spring, MO (United States); Ja- 
cobs Engineering Group, Inc., St. Charles, MO (United States). 
1991. (CONF-9102125-: Weldon Spring Site Remedial Action 
Project (WSSRAP) geosciences workshop, O’Fallon, MO (United 
States), 21 Feb 1991). In Proceedings of the geosciences work- 
shop. Weldon Spring Site Remedial Action Project. 245p. Order 
Number DE91015736. Source: OSTI; NTIS. 

The chief groundwater contaminants at the Weldon Spring site 
are nitrate, sulfate, uranium, and nitroaromatics. The raffinate pits 
are the chief of several possible sources of nitrates. The sources 
of uranium in the groundwater are the raffinate pits and possibly 
the former process buildings. This contamination is slight relative to 
proposed drinking water standards and surface water source ar- 
eas. All sources of sulfate contamination are not identified, but the 
raffinate pits and residual soils contamination play a major role as 
sources. The distribution of nitroaromatic contamination in the 
groundwater is sporadic and relatively low level, at averages gen- 
erally less than 5 ppb; although the levels of dinitrotoluene can 
exceed the ambient water quality criteria of 0.11 ppb. Nitroaromatic 
contamination extends beyond the site, but its full extent is un- 
known. 


32549 (DOE/OR/21548-197, pp. 87-140) Geochemical con- 
trols on migration of molybdenum, uranium, and other 
constituents at the Weldon Spring chemical plant site. Schu- 
macher, J.G. (Geological Survey, St. Charles, MO (USA)); 
Stollenwerk, K.G. MK-Ferguson Co., Weldon Spring, MO (United 
States); Jacobs Engineering Group, Inc., St. Charles, MO (United 
States). 1991. (CONF-9102125-: Weldon Spring Site Remedial 
Action Project (WSSRAP) geosciences workshop, O'Fallon, MO 
(United States), 21 Feb 1991). In Proceedings of the geosciences 
workshop. Weldon Spring Site Remedial Action Project. 245p. Or- 
der Number DE91015736. Source: OSTI; NTIS. 

Geologic and geochemical investigations were conducted to de- 
termine the potential for migration of Mo, U, and other constituents 
from uranium- and thorium-processing waste (raffinate) disposal 
pits. Chemical analyses of interstitial water samples and sludge 
collected at various depths below the water-sediment interface in 
raffinate pit 3 indicate disequilibrium between the redox species. 
Nitrate and U do not appear to be reduced within the lower part of 
the sludge in pit 3 and both are expected to migrate into the over- 
burden beneath the pits. Laboratory (batch) experiments indicate 
that significant sorption of Mo (VI) and U (VI) occurs within at least 
two of the overburden units (Ferrelview Formation and clay till) be- 
low the raffinate pits. Sorption of Mo (VI) was controlled by solution 
pH with complete removal of Mo from solutions at pH less than 
5.0. Sorption of U (VI) was controlled by solution pH and carbonate 





concentration. Formation of stable uranyl carbonate complexes in- 
hibited sorption of U in the clay till. Sorption behavior of both Mo 
(VI) and U (VI) in the overburden units is consistent with sorption 
controlled by iron oxides. The distribution coefficient model (Ky) 
was unable to simulate the experimental data. Sorption of both Mo 
(Vl) and U (VI) was successfully modeled using the surface- 
complexation approach. A comparison of the experimental data 
and groundwater-quality data indicates preferential migration of 
weakly sorbed U carbonate complexes within the overburden. The 
geochemical code PHREEQE was used to identify the source of 
contamination in a lysimeter near pit 4. Model simulations indicate 
that the water quality in this lysimeter can be generated by mixing 
water from pits 3 and 4 with an uncontaminated component and al- 
lowing for equilibrium with ferrihydrite and calcite. 


32550 (DOE/OR/21949-287) Maywood interim Storage Site: 
Annual environmental report for calendar year 1990, Maywood, 
New Jersey: Formerly Utilized Sites Remedial Action Program 
(FUSRAP). Bechtel National, Inc., Oak Ridge, TN (United States). 
Sep 1991. 185p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-910R21949. Order Number 
DE91018920. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental monitoring of the US Department of Energy’s 
(DOE) Maywood Interim Storage Site (MISS) and surrounding area 
began in 1984. MISS is part of the Formerly Utilized Sites Reme- 
dial Action Program (FUSRAP), a DOE program to decontaminate 
or otherwise control sites where residual radioactive materials re- 
main from the early years of the nation’s atomic energy program or 
from commercial operations causing conditions that Congress has 
authorized DOE to remedy. The MISS Environmental monitoring 
programs was established to accommodate facility characteristics, 
applicable regulations, hazard potential, quantities and concentra- 
tions of materials released, extent and use of affected land and 
water, and local public interest or concern. The environmental 
monitoring program at MISS includes sampling networks for radon 
concentrations in air; external gamma radiation exposure; and total 
uranium, radium-226, and thorium-232 concentrations in surface 
water, sediment, and groundwater. Additionally, several nonradio- 
logical parameters are measured in surface water, sediment, and 
groundwater. Monitoring results are compared with applicable Envi- 
ronmental Protection Agency (EPA) standards; federal, state, and 
local applicable or relevant and appropriate requirements (ARARs); 
and/or DOE derived concentration guidelines (DCGs). Environmen- 
tal standards, ARARs, and DCGs are established to protect public 
health and the environment. Results from the 1990 environmental 
monitoring program show that concentrations of the contaminants 
of concern were all below applicable standards. Because the site is 
used only for interim storage and produces no processing effluents, 
all monitoring, except for radon and direct gamma radiation, was 
done on a quarterly basis. 18 refs., 17 figs., 28 tabs. 


32551 (DOE/RL—01830T-H10) Processes for identitying re- 
gional influences of and responses to increasing atmospheric 
CO, and climate change: The MINK Project: Report 4, Water 
resources. Frederick, K.D. Resources for the Future, Inc., Wash- 
ington, DC (United States). Aug 1991. 153p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE91018605. Source: OSTI; NTIS; 
GPO Dep. 

This is the fourth of a series of reports of research contributing 
to the study Processes for Identifying Regional Influences of and 
Responses to Increasing Atmospheric CO2 and Climate Change — 
The MINK Project. This report is directed to an analysis of the pos- 
sible impacts of climatic change on water resources in the Missouri 
— lowa — Nebraska — Kansas (MINK) region. It follows a uniform 
methodological strategy that is applied to the four resource sectors 
most likely to be impacted by climate change, i.e. agriculture, 
forestry, water resources and energy. The methodological strategy 
is fully explained in Report 1 of this series. 50 refs., 19 figs., 33 
tabs. 


32552 (IAEA-AL-037) Report on the intercomparison run 
IAEA-313 Ra-226, Th and U in stream sediment. Strachnov, V.; 
Valkovic, V.; Zeisler, R.; Dekner, R. International Atomic Energy 
Agency, Seibersdorf (Austria). Analytical Quality Control Services. 
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Jan 1991. 17p. Order Number DE91645108. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report contains the results of the intercomparison |AEA-313 
on the determination of uranium, thorium and Ra-226 in two 
stream sediments from Indonesia. The participants included 36 lab- 
oratories located in 18 countries, and statistical evaluation of their 
data yield recommended values for these elements. The elements, 
their recommended values and confidence intervals are: Ra-226, 
343 Ba/kg (307-379); Th, 77.1 microg/g (74.8-79.4); U, 18.2 mi- 
crog/g (17.0-19.3). Tabs. 


32553 (IAEA-AL—038) Report on the intercomparison run 
IAEA-314 Ra-226, Th and U in stream sediment. Strachnov, V.; 
Valkovic, V.; Zeisler, R.; Dekner, R. International Atomic Energy 
Agency, Seibersdorf (Austria). Analytical Quality Control Services. 
Feb 1991. 18p. Order Number DE91645109. Source: OST; NTIS 
(US Sales Only); INIS. 

This report contains the results of the intercomparison IAEA-314 
on the determination of uranium, thorium and Ra-226 in two 
stream sediments from Indonesia. The participants included 39 lab- 
oratories located in 19 countries, and statistical evaluation of their 
data yield recommended values for these elements. The elements, 
their recommended values and confidence intervals are: Ra-226, 
732 Ba/kg (678-787); Th, 17.8 microg/g (16.8-18.8); U, 56.8 mi- 
crog/g (52.9-60.7). Tabs. 


32554 (IAEA-R-5145-F) Use of hydrological modelling and 
isotope techniques in Guvenc basin: Final report for the pe- 
riod 1 August 1988 - 31 August 1990. Altinbilek, D. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 103p. Spon- 
sored by Middle East Technical Univ., Ankara (Turkey). Order 
Number DE91645110. Source: OSTI; NTIS (US Sales Only); INIS 
The study covers the work performed under Project No. 335-RC- 
TUR-5145 entitled "Use of Hydrologic Modelling and Isotope 
Techniques in Guvenc Basin” and is an initial part of a program for 
estimating runoff from Central Anatolia Watersheds. The study pre- 
sented herein consists of mainly three parts: 1) the acquisition of a 
library of rainfall excess, direct runoff and isotope data for Guvenc 
basin; 2) the modification of SCS model to be applied to Guvenc 
basin first and then to other basins of Central Anatolia for predicting 
the surface runoff from gaged and ungaged watersheds; and 3) the 
use of environmental isotope technique in order to define the basin 
components of streamflow of Guvenc basin. 31 refs, figs and tabs. 


32555 (IAEA-TECDOC—601, pp. 35-44) Tritium in river flow- 
rate gauging - theory and experience. Florkowski, T. (University 
of Mining and Metallurgy, Cracow (Poland)). International Atomic 
Energy Agency, Vienna (Austria). May 1991. (CONF-9003286-: 
Advisory group meeting on use of artificial tracers in hydrology, 
Vienna (Austria), 19 Mar 1990). In Use of artificial tracers in hydrol- 
ogy: Proceedings of an advisory group meeting held in Vienna, 
19-22 March 1990. 230p. Order Number DE91644905. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Artificial tritium is used for flow-rate gauging of large and turbu- 
lent rivers where conventional methods can not be used and 
chemical tracers are not feasible, as shown by comparison of 
various tracers for large flow-rates. Published so far reports on ap- 
plications of tritium for flow gauging is reviewed. Several practical 
problems in planning and execution of measurement are dis- 
cussed. These problems are: the estimation of mixing length, 
beginning, duration and frequency of sampling, accuracy of gaug- 
ing. Methodology of measurement of tritium samples and 
precautions to avoid contamination during experiment are also dis- 
cussed. (author). 16 refs., 2 figs., 5 tabs. 


32556 (IAEA-TECDOC-601, pp. 45-59) Appraisal of the ©Kr 
and propane methods to determine reaeration rate coefficients 
in large rivers. Roldao, J.S.F. (Universidade Federal do Rio de 
Janeiro, RJ (Brazil)). International Atomic Energy Agency, Vienna 
(Austria). May 1991. (CONF-9003286—: Advisory group meeting on 
use of artificial tracers in hydrology, Vienna (Austria), 19 Mar 1990). 
In Use of artificial tracers in hydrology: Proceedings of an advisory 
group meeting held in Vienna, 19-22 March 1990. 230p. Order 
Number DE91644905. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief review of the radioactive ®Kr and the inert gas propane 
methods, the most commonly gaseous tracers used to measure "in 
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situ” the reaeration-rate coefficient (K2) is presented. An improved 
apparatus for injecting the ®kr, tritiated water and fluorescent dye 
tracer "cocktail" is proposed. The possibilities of applying these 
methods in large rivers are discussed. (author). 29 refs., 4 figs., 1 
tab. 


32557 (IAEA-TECDOC-—601, pp. 71-129) Detection of leaks 
from reservoirs and lakes. Plata Bedmar, A. (international Atomic 
Energy Agency, Vienna (Austria)). International Atomic Energy 
Agency, Vienna (Austria). May 1991. (CONF-9003286—: Advisory 
group meeting on use of artificial tracers in hydrology, Vienna 
(Austria), 19 Mar 1990). In Use of artificial tracers in hydrology: 
Proceedings of an advisory group meeting held in Vienna, 19-22 
March 1990. 230p. Order Number DE91644905. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The most important techniques used for the investigation of leak- 
age at reservoirs and lakes are described and a critical review of 
their possibilities is mad. The paper describes both non-tracer and 
tracer techniques. Within the first techniques, the following are con- 
sidered: water balance of reservoir, relationship between water 
level at the reservoir and amount of leakage, water injection tests 
at boreholes and piezometric studies. The possibilities offered by 
natural tracers are analysed, including chemical composition and 
temperature of water as well as stable isotopes (D, '°O and 'C) 
and tritium. The use of artificial tracers (chemical and radioactive) 
for flow tests in boreholes, measurement of infiltration and localiza- 
tion of preferential infiltration zones at the bottom of the reservoir, 
as well as for interconnection experiments between reservoir or 
boreholes and the emerging water, is analysed. Some case studies 
are presented. (author). 34 refs, 32 figs. 


32558 (INFO-0291) Interaction between water, sediments 
and radionuclides. Snodgrass, W.J. (Beak Consultants Ltd., 
Toronto, ON (Canada)); McKee, P.; Garnett, J.; Stieff, L. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Aug 1988. 206p. Order 
Number DE91642102. Source: OSTI; NTIS (US Sales Only); INIS. 

A model-based measurements program was carried out to evalu- 
ate the primary mechanisms controlling transport of uranium 238 
and thorium 232 decay chain radionuclides in Quirke Lake, a water 
body draining much of the utanium mining and milling district near 
Elliot Lake, Ontario. This program included studies of radionuclide 
accumulation in sediments, particle settling and lake mass-balance 
studies. Also, sediment studies were undertaken to evaluate chem- 
ical fractionation, mineralogical associations, and sediment-water 
adsorption and release. A limnocorral experiment was conducted in 
an isolated portion of a lake to measure radium 226 removal from 
the water column and diffusion from the sediments back to the wa- 
ter. Modelling studies were made to assess the data. Substantial 
agreement was obtained using the model originally developed for 
the AECB between model predictions and observations for Quirke 
Lake and for the limnocorrals. Further work is required to complete 
the studies undertaken in this project to assess the significance of 
the efflux of radionuclides from the sediments. These studies in- 
clude a laboratory program to measure kinetics of adsorption, 
sediment-water modelling studies of the results and a field mea- 
surement program to develop a mass-balance analysis for thorium. 
(numerous refs). 


32559 (INIS-mf-12911, pp. 105-108) A highly selective 
method for removing natural radioactivity from drinking water. 
Gascoyne, M. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 321p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Proceedings of the Canadian 
Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

High natural concentrations of uranium and radium have been 
found in well waters in the Lac du Bonnet area, Southeastern Man- 
itoba. A filter system has been developed at the Whiteshell Nuclear 
Research Establishment that removes > 90% uranium and > 70% 
radium and may be installed in-line with any household water 
supply. This system will be available soon through selected distrib- 
utors. 
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32560 (INIS-mf—12961, pp. 15-16) Environmental study for 
radionuclides in Miri Lake area, Nuba mountains. Mukhtar, 
O.M. (Sudan Atomic Energy Commission, Khartoum (Sudan)); 
Raouf ElKhangi, F.A. Atomic Energy Organization of Iran, Teheran 
(Iran, Islamic Republic of). 1990. 1738p. (CONF-9011232—: Interna- 
tional conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. LAKES/natural radioactivity; 
SUDAN/lakes; LAKES; SOILS; SUDAN; VEGETABLES; WATER 


32561 (OH-85-3-K) The distribution and abundance of 
gamma emitting radionuclides in Lake Ontario sediments. 
McKinley, R.S. Ontario Hydro, Toronto, ON (Canada). Research 
Center. Mar 1985. 19p. Order Number DE91642104. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The distribution of gamma emitting radionuclides in Lake Ontario 
sediments was investigated. Samples were collected using a sys- 
tematic design in the vicinity of Pickering and Darlington, and 
supplemented by lakewide offshore samples. Naturally occurring 
40K was the predominant source of gamma activity. °°Co was the 
only potentially CANDU released radionuclide which showed a dis- 
tributional association with the Pickering 'A’ NGS discharge. 


32562 _—In-situ remediation system tor contaminated ground- 
water. Corey, J.C.; Looney, B.B.; Kaback, D.S. To Dept. of Energy. 
25 Aug 1988. USA Patent patent application 7-236,438. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035 ;AC09-76SR00001. Order Number 
DE91017331. Source: OSTI; NTIS; GPO Dep. 

A system for removing volatile contaminants from a subsurface 
plume of contamination comprising two sets of wells, a well for in- 
jecting a fluid into a saturated zone on one side of the plume and 
an extracting well for collecting the fluid together with volatilized 
contaminants from the plume on the other side of the plume is de- 
scribed. The fluid enables the volatile contaminants to be 
volatilized and carried through the ground to the extracting well. 
Injecting and extracting wells are preferably horizontal wells posi- 
tioned below the plume in the saturated zone and above the plume 
in the vadose zone. The fluid may be air or other gas or a gas and 
liquid mixture depending on the type of contaminant to be removed 
and may be preheated to facilitate volatilization. Treatment of the 
volatilized contamination may be by filtration, incineration, atmo- 
spheric dispersion or the like. 3 refs., 3 figs. 


32563 Aerobic microorganism tor the degradation of chlori- 
nated aliphatic hydrocarbons. Fliermans, C.B. To Dept. of 
Energy. 12 Oct 1988. USA Patent patent application 7-256,429. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE91017353. Source: 
OSTI; NTIS; GPO Dep. 

This invention pertains to a chlorinated aliphatic hydrocarbon- 
degrading microorganism, having American Type Culture Collection 
accession numbers ATCC 53570 and 53571, in a biologically pure 
culture aseptically collected from a deep subsurface habitat and 
enhanced, mineralizes trichloroethylene and tetrachloroethylene to 
HCl, H2O and CO, under aerobic conditions stimulated by 
methane, acetate, methanol, tryptone-yeast extract, propane and 
propane-methane. 


32564 (PNL-7773) Analysis of sediment, water, and 
biological samples from the Bay Farm Borrow Area, San Fran- 
cisco Bay, California. Thom, R.M. (Battelle/Marine Sciences Lab., 
Sequim, WA (United States)); Lefkovitz, L.F. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1991. 90p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91018366. Source: 
OSTI; NTIS; GPO Dep. 

The Bay Farm Borrow Area (BFBA) of San Francisco Bay, Cali- 
fornia, is under consideration as a dredged-material disposal site 
by the US Army Corps of Engineers (USACE). As part of the anal- 
ysis of the site, information is required on the quality of benthic 
biota, sediment, and water in the BFBA. The objective of this re- 
port was to provide data on infauna communities, sediment, and 





water chemistry from samples collected from the BFBA. The sam- 
ples were collected, and the data will be analyzed by Science 
Applications International (SAIC). A total of four samples for sedi- 
ment chemistry, four samples for water chemistry, and 7 samples 
for infauna communities were analyzed by the Battelle/Marine 
Sciences Laboratory (MSL). Water analyses included tests for dis- 
solved organic carbon, total suspended solids, four metals, 
butyltins, polychlorinated biphenyls (PCBs), chlorinated pesticides, 
polynuclear aromatic hydrocarbons (PAHs), four phenols, and total 
phenol. Sediment samples were analyzed for percent solids, total 
organic carbon, total oil and grease, total petroleum hydrocarbons, 
grain size, 10 metals, butyltins, PCBs, chlorinated pesticides, 
PAHs, four phenols, and total phenol. The data along with controls 
and spike recovery analyses, are presented in tables, and the 
results are discussed in the text. The quality assurance/quality con- 
trol criteria were met for the analyses as were the detection limits 
specified by the sponsor. 


32565 (SKB-TR-91-11) Impact from the disturbed zone on 
nuclide migration - a radioactive waste repository study. 
Bengtsson, A. (KEMAKTA Konsult AB, Stockholm (Sweden)); 
Grundfelt, B.; Markstroem, A.; Rasmuson, A. Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Jan 1991. 32p. 
Order Number DE92601151. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During excavation of tunnels in crystalline rock a permeable 
zone is developed around the tunnel wall periphery - a disturbed 
zone. In the present report both numerical and analytical calcula- 
tions have been performed to evaluate the importance of the 
disturbed zone for radionuclide migration from a storage of radioac- 
tive waste. The magnitude of the groundwater flow rate within the 
disturbed zone depends on the orientation of the repository tunnels 
relative the regional flow direction. The largest flow rate increase is 
obtained when the regional flow direction is parallel to the tunnel 
principal axis. In this case the magnitude of the flow rate increase 
is approximately proportional to the permeability contrast between 
the disturbed rock. For flow transverse the tunnel axis the flow rate 
increase is limited to maximum twice the flow in the undisturbed 
rock. In the numerical groundwater flow caiculations, particles have 
been released from the positions of the canisters below the tunnel 
floor. The results show that at least some of the pathways from the 
canisters reach the disturbed zone when the tunnel axis is oriented 
parallel to the regional flow. The radionuclide migration calculations 
show that the nuclide transport velocity within the disturbed zone 
might be faster than the transport velocity in the undisturbed rock. 
Finally, it is concluded that there is a need for a more accurate 
study of the modelling strategy for the near-field in order to account 
for the release of radionuclides to the disturbed zone. (authors). 


32566 (SKB-TR-91-14) Channel widths. Palmqvist, K. 
(BERGAB-Berggeologiska Undersoekningar AB (Sweden)); Lind- 
stroem, M. Swedish Nuclear Fuel and Waste Management Co.., 
Stockholm (Sweden). Feb 1991. 20p. Order Number DE92601152. 
Source: OSTI; NTIS (US Sales Only); INIS. 

At the request of SKB, BERGAB-Berggeologiska Under- 
soekningar AB have carried out a study of documented water 
leakage in two TBM tunnels. The hydrogeological mapping of the 
tunnels include a classification of leakage according to flowrate and 
width. This report is based upon the hydrogeological mapping and 
gives a further analysis of the documented data. The objective is to 
study the distribution of flowrates and leak widths in channels. Fur- 
ther the object has been to examine if the flowrates are dependent 
of the widths. (authors). 


32567 (SMHI-RO-13-91) National Swedish programme for 
monitoring of environmental qualities: Open sea program. Re- 
port from the activities in 1990. Andersson, Lars (SMHI 
Oceanographical Laboratory, Goeteborg (SE)); Carlber, S.R.; Fo- 
gelqvist, E.; Fonselius, S.H.; Fyrberg, L.; Paimen, H.; Thelen, E-G.; 
Zagradkin, D.; Yhien, B. Sveriges Meteorologiska och Hydrologiska 
Inst., Norrkoeping (Sweden). Apr 1991. 49p. (in Swedish, English). 
Order Number DE91527226. Source: OSTI; NTIS (US Sales Only). 

This report describes a project for environmental monitoring in 
the sea areas around Sweden, from Kattegat to the northern part 
of the Bothnian Sea. The temperature of the sea surface layer was 
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higher than normal most part of the year, just as in 1989. In the en- 
tire sea area the temperatures were 1-3 degrees C above the long 
term mean value for the period 1979-1989. The oxygen conditions 
in the south eastern Kattegat once again were unfavourable in late 
summer and early autumn. However, despite the unusually calm 
autumn with only weak mixing of the water masses the oxygen 
concentrations increased again and the situation never was seri- 
ous. Also in the Baltic Proper the bad oxygen situation in the deep 
water prevailed in several basins the whole year. No major inflow 
of oxygen rich water occurred to ventilate the deep basins. In the 
Bornholm Basin hydrogen sulphide was present under the halo- 
cline (with an extension into the Hanoe Bight) the whole year with 
the exception of the August cruise. In the Eastern Gotland Basin 
hydrogen sulphide has been present in the bottom water for more 
than 13 years continuously. The Northern Central Basin, including 
the Landsort Deep, and the Western Central Basin were free from 
hydrogen sulphide the whole year. Nutrient conditions did not show 
any remarkable or unexpected changes during 1990. During the 
winter period phosphate and nitrate were present in about normal 
concentration, which decreased to near detection limit during the 
production period in the spring and early summer and then in- 
creased again during autumn. The petroleum hydrocarbons 
showed during the spring roughly the same concentrations as dur- 
ing the previous years, whereas the autumn values were normal in 
the surface water only and all other values were high or very high. 
The reasons for this has not been identified. (au) (45 figs.). 


32568 (SNV-3696) Metals in Swedish coastal waters. Na- 
tional Environmental Protection Agency, Solna (Sweden). Mar 
1991. 86p. (In Swedish). Order Number DE91527229. Source: 
OSTI; NTIS (US Sales Only). 

The aim of the study is to identity where the risks of negative ef- 
fects of metals are located in the surrounding areas of sea. The 
assessment will be used as a basis for recommendations and pro- 
posals of measures. (au) (53 refs., 30 figs., 20 tabs.). 


32569 (SNV-3818) Measures to reduce mercury in lake 
fish: Final report form the Liming-Mercury- Caesium project. 
Haakanson, L. (Uppsala Univ. (SE). Dept. of Physical Geography. 
Hydrology); Andersson, Paul; Andersson, Tord. National Environ- 
mental Protection Agency, Solna (Sweden). 1990. 189p. (in 
Swedish). Order Number DE91527146. Source: OSTI; NTIS (US 
Sales Only). 

A number of methods to reduce the mercury concentration in 
fish have been tested. This report is focused on questions like: 
Which measures are efficient or inefficient?, Why?, Where and 
when should measures be applied?, Which are the criteria for the 
selection of measures? Lake liming and wetland liming do reduce 
the mercury level in fish in acidified lakes, sometimes with 30-40% 
after 4 years. Wetland liming normally gives better long-time effect 
than lake liming, and have an influence on a larger part of the 
catchment area. Wetland- and drainage area liming have no deci- 
sive effect upon the transport of mercury from ground to water or 
any negative effect on fish. Intensive fishing may also reduce the 
mercury level in fish. All tested types of dolomite have yielded the 
same positive results. (98 refs.) (U.W.). 


32570 (SNV-3849) Large-scale environmental effects and 
ecological processes in the Baltic Sea: Research programme 
for the period 1990-1995 and background documents. Wulff, F. 
(ed.). National Swedish Environment Protection Board, Solna 
(Sweden). Nov 1990. 225p. Order Number DE92601153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A Swedish research programme concerning the Baltic Sea is ini- 
tiated by the SNV to produce budgets and models of eutrophying 
substances (nitrogen, phosphorus, silicate, some organic sub- 
stances) and toxic substances (PCB, lindane and PAH). A 
description of the distribution and turnover of these substances in- 
cluding their transformation will be necessary in the evaluation of 
critical processes controlling concentrations in relation to external 
load. A geographical information system will be made available as 
a database and analytical tool for all participants (BED, Baltic 
Ecosystem Data). This project is designed around cooperation be- 
tween the Baltic Sea countries. (au). 


ERA Vol. 16, No. 11 461 





54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


32571 (SNV-3874) Metals along the Swedish west coast 
and in the Oeresund. Goethberg. A. National Environmental Pro- 
tection Agency, Solna (Sweden). 1990. 51p. (In Swedish). Order 
Number DE91527228. Source: OSTI: NTIS (US Sales Only). 

This report describes the presence of metals in coastal waters 
and the open sea along the Swedish west coast and in the Oere- 
sund area. Data is compiled for metals in sediments and biological 
material and covers the period 1970-1988. (UW) (17 refs., 29 figs., 
12 tabs.). 


32572 (SS|-P—344.86) Urban radionuclide contamination 
studied in sewage water and sludge from Lund and Gothen- 
burg. Eriandsson, B. (Lund Univ. (Sweden). Dept. of Nuclear 
Physics); Isaksson, M.; Mattsson, S.; Bjurman, B.; Eriksson, R.; 
Vesanen, R. National Inst. of Radiation Protection, Stockholm 
(Sweden). Jul 1990. 42p. Order Number DE92601154. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The concentrations of various radionuclides have been mea- 
sured in the sewage treatment plant serving the town of Lund in 
southern Sweden. The incoming water, the outgoing water and the 
sludge have been studied. The measurements started already in 
1983 and have gone on since then, which means both before and 
after the Chernobyl accident. After the accident the concentration 
of radionuclides was also measured at Gothenburg in western 
Sweden. The total deposition of the various radionuclides was al- 
most the same 2 kBq/m* at Lund and Gothenburg although the 
temporal distribution was somewhat different. The activity concen- 
tration measured in the sludge reached a peak value of 87.1 kBaq/ 
kg (d.w) for Ru and 3.8 kBa/kg for '°”Cs at Gothenburgh and of 
15.4 and 12.1 k/Ba/kg respectively at Lund. These activity concen- 
trations were measured about 2-3 days after at Lund. The 
differences in the delays are due to differences in the construction 
of the plants. The close investigation of the sewage treatment plant 
at Lund makes it possible to state that about 50 per cent of the 
incoming '°’Cs leaves the plant with the outgoing sludge. It is rea- 
sonable to believe that 50 per cent also is valid for the plant at 


Gothenburg. At Lund the total yearly outgoing activity of 19”Cs has 


fallen exponentially from 900 MBq in 1986 to 100 MBq in 1989. An 
extrapolation reveals that the activity concentration will be back to 
pre-Chernoby! levels in 1992/93. But of the original deposition of 
12.400 MBq 2/3 or 8.200 MBq will still be left. The same retention 
factor most probably goes for Gothenburg too. (authors). 


32573 (TVA/PUB-90/10, pp. 27-46) Acipenseridae: Stur- 
geons. Wallus, R. Tennessee Valley Authority, Chattanooga, TN 
(United States). Div. of Water Resources. 1990. In Reproductive bi- 
ology and early lite history of fishes in the Ohio River drainage. 
Volume 1, Acipenseridae through esocidae. 262p. Order Number 
DE91015954. Source: OSTI; NTIS. 

Acipenseridae (order Acipenseriformes) is a primitive family of 
fishes occurring throughout the northern hemisphere. About 25 
species are known, 7 occurring in North America. Two genera, rep- 
resented by only two species, are found in the Ohio river drainage. 
Overharvest, pollution and the construction of dams that block mi- 
grations and inundate spawning habitat have contributed to 
sturgeon’s decline. A detailed description of the morphology, repro- 
duction and early life ecology of Acipenser fulvescens and 
Scaphirhynchus platorynchus is presented in this chapter. An ex- 
tensive glossary is provided in the introduction to the document. 


32574 (TVA/PUB-90/10, pp. 47-55) Polyodontidae: Paddle- 
fishes. Tennessee Valley Authority, Chattanooga, TN (United 
States). Div. of Water Resources. 1990. In Reproductive biology 
and early life history of fishes in the Ohio River drainage. Volume 
1, Acipenseridae through esocidae. 262p. Order Number 
DE91015954. Source: OSTI; NTIS. 

The paddlefish, Polyodon spathula is the sole North American 
representative of the chondrostean family (order Acipenseriformes) 
Polyodontidae. The paddlefish was of commercial importance in 
the early 1900s and is still exploited for caviar production. Overhar- 
vest and impoundment of river reaches used for spawning have 
been key factors in its population decline since the turn of the cen- 
tury. A detailed description of the morphology, reproduction and 
early life ecology of P. spathula in the Ohio river drainage is pre- 
sented in this chapter. An extensive glossary is provided in the 
introduction to the document. 
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32575 (TVA/PUB-90/10. pp. 57-85) Lepisosteidae: Gars. Si- 
mon, T.P.: Wallus, R. Tennessee Valley Authority, Chattanooga, 
TN (United States). Div. of Water Resources. 1990. In Reproduc- 
tive biology and early life history of fishes in the Ohio River 
drainage. Volume 1. Acipenseridae through esocidae. 262p. Order 
Number DE91015954. Source: OSTI: NTIS. 

The gars are a small group primitive bony fishes in the order 
Lepisosteiformes. Fossil records indicate that gar comprised 16 
species from 2 genera, Lepisosteus and Atractosteus. Of the five 
living gar of North America. four are present in the Ohio River 
basin including alligator gar Atractosteus spatula, spotted gar Lep- 
isosteus oculatus, longnose gar L. osseus, and shortnose gar L. 
platostomus. Gars are characteristic of warm, sluggish backwaters 
of lowland river and lakes. They are of little commercial value al- 
though they are consumed in considerable numbers in Louisiana. 
Their ecological importance lies in their predatory role and in their 
function as the only known hosts to the parasitic young (glochidia) 
of the commercially valuable freshwater mussel Lampsilis anodon- 
toides. A detailed description of the morphology, reproduction, and 
early life ecology of Atractosteus spatula, Lepisosteus oculatus, 
Lepisosteus osseus, and Lepisosteus platostomus is presented in 
this chapter. An extensive glossary is provided in the introduction 
to the document. 


32576 (TVA/PUB-90/10, pp. 151-166) Hiodontidae: 
Mooneyes. Wallus, R. Tennessee Valley Authority, Chattanooga, 
TN (United States). Div. of Water Resources. 1990. In Reproduc- 
tive biology and early life history of fishes in the Ohio River 
drainage. Volume 1, Acipenseridae through esocidae. 262p. Order 
Number DE91015954. Source: OSTI; NTIS. 

Family Hiodontidae contains freshwater species, Hiodon 
alosoides goldeye and H. Tergisus mooneye, the only extant North 
American members of the order Osteoglossiformes. Goldeye and 
mooneye are widely distributed throughout the Ohio river drainage, 
occurring in the larger pools of streams and open waters of reser- 
voirs. In this chapter a detailed description is given of the 
morphology, reproduction, and early life ecology ot these two 
species. An extensive glossary is provided in the introduction to 
the document. 


32577 (TVA/PUB-90/10, pp. 167-201) Salmonidae: Trouts. 
Wallus, R. Tennessee Valley Authority, Chattanooga, TN (United 
States). Div. of Water Resources. 1990. In Reproductive biology 
and early life history of fishes in the Ohio River drainage. Volume 
1, Acipenseridae through esocidae. 262p. Order Number 
DE91015954. Source: OSTI; NTIS. 

The salmonids are a group of wide-ranging freshwater and 
anadromous northern hemisphere fishes in the order Salmoni- 
formes. The family includes trout, salmon, whitefishes, and grayling. 
Only the brook trout is native to the Ohio River system. Because of 
the popularity of salmonids as sport fishes, many attempts have 
been made to establish exotic species such as rainbow trout, lake 
trout, brown trout, and ohrid trout in the system. The rainbow and 
brown trout have become successfully established, but self- 
sustaining populations are found only where elevation and climate 
keep the water sufficiently cool. In this chapter, a detailed descrip- 
tion is given of the morphology, reproduction, and early life ecology 
of Oncorhynchus mykiss, Salmo trutta, and Salvelinus fontinalis. An 
extensive glossary is provided in the introduction to the document. 


32578 (TVA/PUB—90/10, pp. 203-212) Osmeridae: Smelts. 
Simon, T.P. Tennessee Valley Authority, Chattanooga, TN (United 
States). Div. of Water Resources. 1990. In Reproductive biology 
and early life history of fishes in the Ohio River drainage. Volume 
1, Acipensendae through esocidae. 262p. Order Number 
DE91015954. Source: OST]; NTIS. 

The smett family includes six genera and 10 species, all of which 
are restricted to arctic and north temperate regions. Most members 
of the family are marine or anadromous; only Osmerus mordax has 
been reported in the Ohio River. It probably entered the Ohio River 
via the Mississippi and Illinois rivers from Lake Michigan after 
cleanup and pollution abatement within the Chicago River and the 
opening of the Chicago Sanitary and Ship Canal. Adult rainbow 
smelt are consumed in large numbers by people around the Great 
Lakes during spring spawning runs. A detailed description of the 





morphology, reproduction, and early life ecology of Osmerus mor- 
dax is presented in this chapter. An extensive glossary is provided 
in the introduction to the document. 


32579 (TVA/PUB-90/10, pp. 223-255) Esocidae: Pikes. Yea- 
ger, B.L. Tennessee Valley Authority, Chattanooga, TN (United 
States). Div. of Water Resources. 1990. In Reproductive biology 
and early life history of fishes in the Ohio River drainage. Volume 
1, Acipenseridae through esocidae. 262p. Order Number 
DE91015954. Source: OSTI; NTIS. 

Esocidae is a monogeneric family in the order Salmoniformes 
comprising five species. Four species occur in the Ohio River 
drainage. The northern pike and muskellunge are large, highly re- 
garded sport fish, whereas the grass pickerel and chain pickerel 
only occasionally reach sportfish size. In this chapter a detailed de- 
scription is given of the morphology, reproductive biology, and 
early life ecology of Esox lucius, Esox masquinongy ohioensis, 
Esox americanus vermiculatus and Esox niger. An extensive glos- 
sary is provided in the introduction to the document. 


32580 (UCRL-CR-108063) Hydrostratigraphic analysis of 
the Pilot Remediation Test Area. Noyes, C.D. (California Univ., 
Davis, CA (United States)). Lawrence Livermore National Lab., CA 
(United States); California Univ., Davis, CA (United States). Aug 
1991. 165p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017669. Source: OSTI; NTIS; GPO Dep. 

Thesis. Submitted to University of California, Davis. 

Aquifer heterogeneity at the Pilot Remediation Test Area, 
Lawrence, Livermore National Laboratory (LLNL), Livermore, 
California, was characterized using a three-step approach. Charac- 
teristic hydraulic conductivity (K) ranges were defined for LLNL 
aquifer sediments based on analysis of geologic, hydraulic, and 
geophysical data from LLNL monitoring wells. Using these K 
ranges, detailed sedimentologic core descriptions, facies analysis, 
and previous geologic and hydrogeologic studies, hydrogeologic fa- 
cies assemblages were established. Preliminary hydrostratigraphic 
interpretations (hydraulic conducitvity cross-sections) were con- 
structed, then revised and refined through the use of hydraulic 
drawdown maps of three stratigraphic intervals within the study 
area’s aquifer system. 45 refs., 35 figs., 5 tabs. 


32581 (USGS-OFR-87-536) Hydrogeologic data from se- 
lected wells and test holes in and adjacent to the Nevada Test 
Site, Nye County, Nevada, through 1986. Arteaga, F.E.; Savard, 
C.S.; Johnson, M.E.; Stone, C.J. Geological Survey, Las Vegas, 
NV (United States). [1991]. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract Al08-86NV10583. Source: 
OSTI; US Geological Survey, Books and Open-File Reports Sec- 
tion, Federal Center, Box 25425, Denver, CO 80225. 

Hydrogeologic data collected from selected wells and test holes 
in the Nevada Test Site area show that the measured depth to wa- 
ter in the area ranged from 92 to 2,467 feet below land surface. 
The measured altitude of the ground-water surface ranged from 
2,289 to 5,913 feet above sea level. Ground water in the Nevada 
Test Site area is present in three major types of rocks: Quaternary 
sediments, tertiary volcanics, and paleozoic sedimentary and minor 
intrusive rocks. The hydrogeologic data were collected from wells 
and test holes ranging from 261 to 13,686 feet deep. The casing 
size ranged from 1.2-inch diameter in exploratory holes to 122-inch 
diameter in emplacement holes. Detailed geologic descriptions, 
selected borehole geophysical logs, aquifer-test data, and water- 
quality data for many of the wells and test holes can be obtained 
from published reports. 62 refs., 1 tab. 


32582 (USGS-OFR-91-118) Seasonal occurrences of ostra- 
codes in lakes and streams of the San Francisco Peninsula, 
California. Carter, C. Geological Survey, Menio Park, CA (United 
States). 1991. 64p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-78ET44802. Order Number 
DE91017939. Source: OSTI; NTIS; GPO Dep. 

Fresh-water ostracodes from eight different sites on the San 
Francisco Peninsula were sampled periodically between May 1989 
and May 1990. Seasonal variations in the relative abundances of 
ostracode species were observed. Those changes are believed to 
have been due, at least in part, to seasonal changes in water and 
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sediment temperatures. Ostracodes are bivalved crustaceans with 
calcite carapaces that live in most aquatic environments, from the 
oceans to ditches and seeps. Each environment has its own set of 
physical and chemical parameters and hosts its own characteristic 
species of ostracodes because ostracodes are sensitive to these 
parameters. Ostracodes can be used as environmental indicators. 
Fresh-water ostracodes are good indicators of water chemistry and 
thus of the local climate. Although ostracode biology is poorly 
known, it is known that ostracode life cycles are temperature de- 
pendent and that therefore ostracode populations exhibit seasonal 
fluctuations. This study is an effort to document and quantity the 
seasonal fluctuations in a few California ostracode populations in 
terms of the relative abundances of the individual species compris- 
ing the total population. 3 refs., 24 figs. 


32583 (WHC-EP-—0394-2) Ground water maps of the Han- 
ford Site, December 1990. Kasza, G.L.; Hartman, M.J.; Hodges, 
F.N. Westinghouse Hanford Co., Richland, WA (United States). 
Jun 1991. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE91016737. Source: OSTI; NTIS; GPO Dep. 

This report presents the December 1990 ground water level 
measurement data for the 100 Areas, 200 Areas, and the 300—- 
1100 areas of the Hanford Site. The depth to the ground water in 
the unconfined aquifer beneath these areas is reported on a semi- 
annual basis. Field depth to water measurements were collected 
by the Environmental Field Services Group, Westinghouse Hanford 
Company. The ground water maps are prepared by the Geo- 
sciences Group, Environmental Division, Westinghouse Hanford 
Company for the US Department of Energy-Richland Operations 
Office. 3 refs., 11 figs., 4 tabs. 


55 BIOMEDICAL SCIENCES, BASIC STUD- 
IES 


Refer also to citation(s) 32035 


5501 Behavioral Biology 
Refer also to citation(s) 32468, 32602 


32584 (DOE/BP/91819-1) Lake Roosevelt fisheries moni 
toring program: Annual report, August 1988—December 1989. 
Peone, T.L.; Scholz, A.T.; Griffith, J.R.; Graves, S.; Thatcher, M.G. 
Jr. Eastern Washington Univ., Cheney, WA (United States). Upper 
Columbia United Tribes Fisheries Center. Oct 1990. 234p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
BI79-88BP91819. Order Number DE91017164. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this study was to provide baseline data that can 
be used to evaluate the effectiveness of two kokanee salmon 
hatcheries that will produce 8 million kokanee salmon (On- 
corhynchus nerka) fry for stocking into Lake Roosevelt. The 
hatcheries will also produce 500,000 rainbow trout (Oncorhynchus 
mykiss) fingerlings to support the Lake Roosevelt net pen program. 
The project includes the following components: A year-round creel 
census survey to determine hatchery effectiveness; assessment of 
feeding habits and prey density; a mark-recapture study. The first 
years study objectives were to determine: Economic value of the 
fishery; relative abundance of fish species; feeding habits; growth 
rates; zooplankton population dynamics; and migration patterns of 
hatchery raised fish. 160 refs., 10 figs., 113 tabs. 


32585 (DOE/BP/91819-2) Lake Roosevelt Fisheries Moni- 
toring Program: Appendices for annual report, 1989. Peone, 
T.L.; Scholz, A.T.; Griffith, J.R.; Graves, S.; Thatcher, M.G. Jr. 
Eastern Washington Univ., Cheney, WA (United States). Upper 
Columbia United Tribes Fisheries Center. Oct 1990. 433p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
BI79-88BP91819. Order Number DE91017165. Source: OSTI; 
NTIS; GPO Dep. 

This volume is the compiled appendices to accompany the main 
report, which is abstracted separately. 2 figs., 358 tabs. (MHB) 
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32586 (DOE/ER/60715—2) Spatial scaling: Its analysis and 
effects on animal movements in semiarid landscape mosaics: 
Progress/pertormance report. Wiens, J.A. Colorado State Univ., 
Fort Collins, CO (United States). Dept. of Biology. 15 Jul 1991. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER60715. Order Number DE91016931. Source: 
OSTI; NTIS; GPO Dep. 

In this work, we sought to develop an understanding of the ef- 
fects of spatial heterogeneity on ecological systems and of how 
ecological patterns and processes vary with spatial scale. 
Specifically, we have focused on (a) how the explicit locational re- 
lationships of patch elements in spatial mosaics influence the 
movements of individual organisms, (b) how these individual-level 
mechanisms translate into features of higher ecological levels, (c) 
the form of scale-dependency of spatial patterns in mosaics, and 
(d) how this scale-dependency affects the linkage between individ- 
ual mechanisms and the characteristics of ecological systems. 
Throughout, we have emphasizes a close interplay between the 
development of ecological theory and the testing and exploration of 
this theory in empirical and experimental studies. 40 refs., 1 fig. 


5502 Biochemistry 
Refer also to citation(s) 30405, 32600, 32601, 32675, 32757 


32587 (ANL/CP-72246) Characterization of charge separa- 
tion in membrane spanning protein reaction centers of 
bacterial photosynthesis. DiMagno, T.J. (Argonne National Lab., 
IL (United States)); Norris, J.R.; Hanson, D.K.; Schiffer, M.; Flem- 
ing, G.R.; Chan, Chi-Kin. Argonne National Lab., IL (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract W-31109-ENG-38. (CONF- 
9107162—1: International symposium on charge and field effects in 
biosystems, Richmond, VA (United States), 21-27 Jul 1991). Order 
Number DE91017323. Source: OSTI; NTIS; GPO Dep. 

At room temperature, transfer of an electron from the singlet ex- 
cited state of the special pair donor (*P) to the bacteriopheophytin 
associated with the L subunit (H+) takes approximately 3 picosec- 
onds. Even though there are two roughly equivalent branches of 
chromophores related by a pseudo C2 symmetry axis, electron 
transfer occurs only down the H, branch, and not the Hy branch. 
This paper addresses the issue of unidirectionality of this initial 
electron transter by examining the structure of reaction center pro- 
teins and through site-directed mutagenesis of these proteins. 
Since four or five aromatic amino acids are found only in the active 
branch of many photosynthetic organisms, experiments currently in 
progress concern addition of these residues to the Hy branch to 
decrease the asymmetry of electron transport. Alteration of two 
residues, Phe''®! and TyrM208 | is shown to influence the initial ki- 
netics of electron transfer, but alteration of these two amino acids 
is not sufficient to change unidirectionality of the reaction. 21 refs., 
1 fig., 2 tabs., (MHB) 


32588 (CONF-900512—Absts., pp. 1, Paper 56) Immobiliza- 
tion of enzyme to a platinum electrode and its use as an 
enzyme electrode. Gondo, S. (Fukuoka Inst. of Tech. (Japan)); 
Kawakami, M.; Koya, H. Oak Ridge National Lab., TN (United 
States). [1990]. From 12. symposium on biotechnology fuels and 
chemicals; Gatlinburg, TN (United States); 7-11 May 1990. In 
Twelfth symposium on biotechnology for fuels and chemicals: Pro- 
gram and abstracts. 141p. Order Number DE91000602. Source: 
OSTI. 

Glucose oxidase was covalently immobilized to a platinum elec- 
trode surface which was treated by (1) anodic oxidation, (2) 
aminosilanization, and (3) glutarakdehyde. The condition employed 
for anodization and aminosilanization was shown to affect the sen- 
sor response. The linear response of the sensor using the platinum 
enzyme electrode was found to range from 10 to 1,000 umol/l of 
glucose concentration. Diffusion equations, which describe the ma- 
terial balances of the participating species, were integrated with the 
boundary conditions appropriate to the condition under which the 
sensor was used; and the expression which correlated the sensor 
output signal to the system properties was obtained. This equation 
was used to explain the dependency of the sensor response on 
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the stirring speed of the sample solution. The same method of im- 
mobilization of enzyme was applied to other enzymes such as 
galactose oxidase. 


32589 (CONF-900512—Absts., pp. 1, Paper 106) Comparative 
evaluation of catalase immobilization methods on different 
supports. Artenie, V.G. (A.|. Cuza Univ., Jassy (Romania)); Cojo- 
caru, D.C. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The catalase was immobilized on different supports using the 
following three methods: (1) adsorption on Ponilex anionite, (2) co- 
valent binding on the same support, and (3) reticulation by means 
of glutaraldehyde on cellulose fibers. The kinetic characteristics of 
the immobilized catalase preparations differ from each other and 
depend on the nature of the support and on the immobilization 
method. Thus, the immobilization capacity has a value of 0.65 mg 
enzyme/m| support for adsorption. The value of this parameter is 
much higher if the immobilization of catalase is performed by cova- 
lent binding (e.g., 6.0 mg/ml). In the case of enzyme reticulation on 
cellulose fibers by glutaraldehyde, the immobilization capacity is 6.5 
mg/ml. The optimum pH values are different. When the enzyme is 
adsorbed on the macromolecular support, the pH is 6.5, while the 
optimum pH is 7.0. The specific activity of the free enzyme has a 
mean value of 18,640 U/mg of protein. If the enzyme is immobilized 
by adsorption, this value decreases to 7,850 U/mg (yield 42.12%). 
The catalase immobilization through covalent binding leads to an 
enzymatic preparation with an average specific activity of 6,170 U/ 
mg (yield 33%). Through the catalase reticulation on cellulose 
fibers by glutaraldehyde, one obtains a yield of 31%, correspond- 
ing to a catalytical activity of 5,778 U/mg protein (mean value). 


32590 (DOE/ER/13716—2) Biochemical and biophysical 
studies of the E. coli respiratory chain: Progress report, 
September 1987—June 1991. Gennis, R.B. Illinois Univ., Urbana, 
IL (United States). Dept. of Chemistry. [1991]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER13716. Order Number DE91016966. Source: OSTI; NTIS; 
GPO Dep. 

E. coli contains two distinct ubiquino!l oxidases but contains no 
cytochrome c-dependent branch of its aerobic respiratory chain. 
The cytochrome d complex has a very high affinity for molecular 
oxygen and is the predominant oxidase when the cells are grown 
with limited oxygen. The cytochrome o complex is the predominant 
oxidase present when E. coli is grown at high aeration. This grant 
is directed towards characterizing the cytochrome o complex. Sub- 
stantial progress has been made during the past five years. The 
single most important results of our work is the demonstration that 
the E. coli cytochrome o complex is closely related structurally to 
the family of mitochondrial and bacterial aa3-type cytochrome c ox- 
idases. This has revealed the existence of a superfamily of 
proton-pumping respiratory oxidases that share common structural 
and mechanistic features, but vary with respect to substrate 
(cytochrome c vs quinol) and/or heme components (a-type vs pro- 
toheme). 55 refs., 8 figs. 


32591 (DOE/ER/20013-1) [Catalytic mechanism of hydro- 
genase from aerobic N2-fixing microorganisms]: Annual 
Progress report. Oregon State Univ., Corvallis, OR (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-90ER20013. Order Number 
DE91017001. Source: OSTI; NTIS; GPO Dep. 

The results of this DOE-sponsored project have contributed to 
our understanding of the catalytic mechanism of A. vinelandii hy- 
drogenase. A group of inhibitors have been characterized. These 
provide information about the different types of redox clusters in- 
volved in catalysis and the roles of each. One group has already 
used acetylene in a study of three desulfovibrian hydrogenases 
and shown that onbly the NiFe hydrogenases are inhibited. The in- 
hibitor studies are also being extended to other enzymes. We have 
characterized a number of special properties of A. vinelandii hydro- 
genase. While the NiFe dimeric hydrogenases are now recognized 
as a large group of similar enzymes, there are differences in the 
spectral and catalytic properties which are not explained by their 





similar redox inventories, identical subunit structures, immunologi- 
cal cross reactivity and conserved sequences. Surprisingly, we only 
see a significant EPR signal attributable to Ni after the enzyme has 
been inactivated with O2 and then re-reduced (though not reacti- 
vated). Acetylene, which does not substantially perterb the EPR 
signal of active hydrogenase, does result in a new absorption en- 
velope in the UV-Vis spectrum. Overall, the results of this project 
have revealed the complex interactions of the redox clusters in 
catalysis through studies of inhibitor mechanisms and spectral 
properties. 14 refs., 9 figs. 


32592 (DOE/ER/60565-5) Computer assisted multiplex se- 
quencing: Progress report, August 1, 1990—July 31, 1991. 
Church, G.M. Harvard Univ., Boston, MA (United States). Dept. of 
Genetics. Aug 1991. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER60565. Order Number 
DE91017851. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are automation and optimization of 
multiplex sequencing. (1) Dideoxy reactions have been combined 
in a label duplex system. (2) A chemical reaction set has been de- 
veloped in which all four reactions are free of precipitations and 
hazardous waste. (3) Direct transfer electrophoresis has been 
adapted, yielding runs readable beyond 850 bases with an error 
rate less than 0.6% overall. (4) Per gel, 24 reaction sets are used 
with each reaction set capable of yielding 28 or more separate 
sequence ladders on reprobing. (5) A new chemiluminescent sub- 
strate CSPD yields three times faster exposures. (6) The REPLICA 
automated film reading software has been extended from its 
multiplex-specific origins to new handle conventional sequencing 
and duplex sequencing. (7) A sequence assembly system for or- 
dered and shotgun data called GTAC was benchmark tested — the 
run time of is near-linear with increasing project size (N'-'5). A 
sample data set of 2 million bases of raw DNA sequence with an 
initial 2% error rate was assembied in 9 hours on a desktop com- 
puter. (8) Hybridization acceleration conditions have been explored. 
4 rets. 


32593 (DOE/ER/60693-T1) Paucity of moderately repetitive 
sequences: Final report. Schmid, C.W. California Univ., Davis, 
CA (United States). [1991]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-88ER60693. Order 
Number DE91017953. Source: OSTI; NTIS; GPO Dep. 

We examined clones of renatured repetitive human DNA to find 
novel repetitive DNAs. After eliminating known repeats, the remain- 
ing clones were subjected to sequence analysis. These clones also 
corresponded to known repeats, but with greater sequence diver- 
sity. This indicates that either these libraries were depleted of short 
interspersed repeats in construction, or these repeats are much 
less prevalent in the human genome than is indicated by data from 
Xenopus or sea urchin studies. We directly investigated the se- 
quence composition of human DNA through traditional renaturation 
techniques with the goal of estimating the limits of abundance of 
repetitive sequence classes in human DNA. Our results sharply 
limit the maximum possible abundance to 1-2% of the human 
genome. Our estimate, minus the known repeats in this fraction, 
leaves about 1% (3 x 10’ nucleotides) of the human genome for 
novel repetitive elements. 2 refs. (MHB) 
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32594 (CONF-900512—Absts., pp. 1, Paper 10) improvement 
of cellulase production in Trichoderma. Sandhu, D.K. (Guru 
Nanak Dev Univ., Amritsar (India)); Bawa, S. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 1141p. Order Number 
DE91000602. Source: OSTI. 
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Genetically marked strains of Trichoderma reesei QM 9414 were 
crossed using protoplast fusion. In the crosses attempted, the 
diploids showed enhanced yields of exoglucanase while the yield 
of endoglucanase and 6-glucosidase was intermediate as com- 
pared to their respective parents. In some of the segregants. the 
yields were further enhanced. indicating the use of protoplast fu- 
sion techniques in developing breeding strategies for strain 
improvement. The study of cellulase mutants. as such and the seg- 
regants. revealed that the three cellulase components appear to be 
regulated independent of each other. Genetic analysis of the 
segregants showed that the three components are present on sep- 
arate linkage groups. 


32595 (CONF-900512—Absts., pp. 1, Paper 11) Cloning of 
the Clostridium acetobutylicum acetoacetate decarboxylase 
gene and its expression in Escherichia coli. Petersen, DJ. 
(Rice Univ.. Houston, TX (USA)): Bennett. G.N. Oak Ridge Na- 
tional Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals: Gatlinburg. TN (United States): 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

The economics of petroleum distillation, combined with environ- 
mental concerns, have sparked renewed interest in the production 
of acetone and butanol from renewable biomass sources. Clostrid- 
ium acetobutylicum has long been studied for its ability to convert 
simple organic acids to solvents. yet the commercial viability of this 
fermentation has been hindered by the inability to contro! the 
solventogenic switch. To enhance the industrial potential of this mi- 
croorganism’'s fermentation capabilities, the authors have cloned 
the gene encoding acetoacetate decarboxylase, the enzyme re- 
sponsible for the final conversion of acetoacetate to acetone, and 
expressed it in E. coli. A 4 EMBL3 phage library of C. aceto- 
butylicum DNA was screened by plaque hybridization, using 
[>*P]-radiolabeled oligonucleotide probes, designed and based on 
the N-terminal amino acid sequence of the purified protein from C. 
acetobutylicum ATCC 824. Restriction mapping and subsequent 
subcloning have localized the gene to an ~ 1.8 kb EcoRi/Bglll 
fragment. Enzyme assays confirm that the enzyme is well ex- 
pressed in E. coli, in both orientations, from a promoter of 
Clostridia origin. Maxicell analysis and Western blots of SDS-PAGE 
whole cell extracts, using primary antibodies raised to the purified 
protein, have corrected the molecular weight of the protein to ~ 28 
Kd vs 30 Kd in earlier reports. 


32596 (CONF-900512—Absts., pp. 1, Paper 50) Isolation and 
characteristics of plasmids from Clostridium thermosaccha- 
rolyticum. Kalyuzhnyy, S. (M.V. Lomonosov Moscow Univ. 
(USSR)); Belogurova, N.; Mosolova, T.; Varfolomeyev, S. Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 
for fuels and chemicals: Program and abstracts. 141p. Order 
Number DE91000602. Source: OSTI. 

It is shown that C. thermosaccharolyticum, strain DSM 571, was 
resistant to 5 to 20 mg/l streptomycin and kanamycin. The super- 
production of hydrogen was recorded in the presence of their 5 to 
50 mg/| concentrations. A few hypotheses are advanced to inter- 
pret the observed phenomenon. The plasmid DNA was isolated 
from C. thermosaccharolyticum, strain DSM 571. Restriction analy- 
sis afforded a conclusion about the presence of two plasmids, 4.9 
kb and 2.0 kb. The authors termed them pNB1 and pNB2, respec- 
tively. The copy number of the pNB1 per cell during cultivation of 
the bacteria on the medium without antibiotics is 1-2. On the selec- 
tive media containing kanamycin or streptomycin, the plasmid copy 
number per cell increases up to 5-10. The pNB1 has one restric- 
tion site EcoR |, one site Pst |, and three sites Hind Ill. There are 
no restriction sites for Bgl Il and BamH |. The pNB2 has at least 
one site Hind Ill and one site Pst |. The cloning of pNB1 was car- 
ried out in E. coli. A detailed restriction map and description of 
both plasmids will be reported. The plasmids pNB1 and pNB2 can 
be used as vectors for genetic study and exploration of ther- 
mophilic gram-positive bacteria. 


32597 (CONF-900512—Absts., pp. 1, Paper 72) Genetic 
transtormation of xylose-fermenting yeast P. stipitis. Ho, 
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N.W.Y. (Purdue Univ.. Lafayette. IN (USA)): Petros. D.: Deng, X.X. 
Oak Ridge National Lab.. TN (United States). [1990]. From 12. 
symposium on biotechnology fuels and chemicals: Gatlinburg. TN 
(United States): 7-11 May 1990. In Tweffth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p 
Order Number DE91000602. Source: OST! 

A plasmid-mediated transformation system has been developed 
for the xylose-fermenting yeast. Pichia stipitis. The authors found 
that shuttle vectors containing a proper replication origin and an ef- 
fective selection marker can be introduced into P. stipitis by a 
modified procedure of Saccharomyces cerevisiae protoplast trans- 
formation. Furthermore, conditions for transformation of intact 
Pichia celis by electroporation have also been established. They 
found that recombinant vectors used for transformation of P. stipitis 
can be stably maintained in the Pichia transformants: and identical 
plasmids can still be recovered from the Pichia transformants. even 
after they have been cultured in selective medium for more than 
fifty generations. P. stipitis is one of a few yeasts which have the 
capability to directly ferment xylose derived from renewable bio- 
mass to ethanol. Furthermore, P. stipitis can also metabolize both 
glucose and xylose extremely effectively under aerobic conditions. 
This is a property that is not possessed by any of the yeasts cur- 
rently used as hosts for the expression of heterologous genes and 
for the production of foreign recombinant products. Thus, the de- 
velopment of a plasmid-mediated genetic transformation system for 
such a yeast will allow further exploitation of P. stipitis as a host for 
the conversion of sugars derived from biomass to fuels and chemi- 
cals. 


32598 (CONF-900512—Absts., pp. 1, Paper 78) Strain 
development tor alcohol production from hemicellulose hy- 
drolyzate. Seki, T. (Osaka Univ. (Japan)); Nakashima, N.; Xu, 
W.Z.: Pan, C.X.; Urabe, |.:; Yoshida, T.; Okada, H. Oak Ridge Na- 
tional Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Xylan and its component, xylose, are hemicellulosic natural re- 
sources for which utilization has not been well developed. The 
authors made several attempts at the improvement of a traditional 
alcohol-fermenting yeast, Saccharomyces cerevisiae, for alcohol 
production from xylan and/or xylose. Xylanase and xylosidase 
genes, derived from Bacillus pumillus, were cloned and introduced 
into S. cerevisiae with a gap promoter. The genes were expressed, 
and remarkable enzyme activities were detected. Furthermore, xy- 
lose reductase gene of Pichia stipitis was cloned and introduced 
into S. cerevisiae, which originally was unable to assimilate xylose. 
The mRNA synthesis and the enzyme activity were observed 
constitutively in S. cerevisiae, whereas those of P. stipitis were in- 
ductively expressed. Since S. cerevisiae carrying the gene cannot 
assimilate xylose, further investigations for development of a strain 
which is able to assimilate xylose and convert it to ethanol is nec- 
essary. 


32599 (DOE/ER/61127—1) [Time of flight mass spectrome- 
try of DNA for rapid sequence determination]: Technical 
progress report, February 15—July 31, 1991. Arizona State Univ., 
Tempe, AZ (United States). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER61127. 
Order Number DE91017414. Source: OSTI; NTIS; GPO Dep. 

Short communication. DNA/mass _ spectroscopy; TRA- 
JECTORIES; PROGRESS REPORT; TIME-OF-FLIGHT 
SPECTROMETERS; DNA 


32600 (PNL-SA-18870) Molecular dynamics simulations of 
norcamphor-cytochrome P-450cam and mutations of P-450cam 
designed to alter the product specificity. Bass, M.B.; Paulsen, 
M.D.; Ornstein, R.L. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC06-76RL01830 ;AMO6- 
7ORLO2225. (CONF-9107165—1: 7. international conference on 
biochemistry and biophysics of cytochrome P-450, Moscow 
(USSR), 28 Jul - 2 aug 1991). Order Number DE91017422. 
Source: OSTI; NTIS; GPO Dep. 
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Molecular dynamics simulations were pertormed to investigate 
the possibility of altering the product specificity of cytochrome P- 
450cam. The design aims were to alter the product ratios of 
norcamphor to yield predominately 3-hydroxynorcamphor and to in- 
crease the coupling efficiency between NADH consumption and 
product formation. Two simulations of P-450cam mutations. Y96F 
and V247A. were conducted to test the predictive ability of the 
molecular dynamics simulations with this enzyme-substrate system. 
The theoretical results agree with the experimental results. Two fur- 
ther mutations were simulated: F87W and the double mutant 
F87W/Y96F. The results from these novel mutations suggest that 
the coupling of electron consumption to substrate hydroxylation can 
be increased. Further these mutations lead to substrate orienta- 
tions which are consistent with substrate hydroxylation at the 
3-position. 8 refs., 2 figs., 2 tabs. 
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32601 (DOE/ER/61032-T1) Controls over nutrient flow 
through plants and microbes in Arctic tundra. Chapin, F-.S. Ill. 
California Univ., Berkeley. CA (United States). Dept. of Integrative 
Biology. [1991]. 11p. Sponsored by USDOE, Washington. DC 
(United States). DOE Contract FG03-90ER61032. Order Number 
DE91017405. Source: OSTI; NTIS; GPO Dep. 

During 1990. we worked primarily on two major projects. The first 
was a field study of '°N partitioning between plants and microbes 
at Imnavait Creek. '5N was absorbed faster on the tundra than in 
temperate climates, and release of labeled nitrogen occurs much 
more slowly, indicating a slow turnover. The second major project 
was a model of nutrient uptake by Eriophorumvaginatum. The ma- 
jor effort for 1991 will be on continued model development to match 
model predictions with results of current field work. Also scheduled 
for 1991 is completion of field work with E.vaginatum and related 


soils. This should provide validation of the applicability of R4D con- 
cepts to anthropogenic disturbances in tundra. 5 figs. (MHB) 


5506 Medicine 
Refer also to citation(s) 31841, 31843, 32355, 32779, 33178, 33198 


32602 (DOE/BP/96247—1) FDA approved registration of 
erythromycin for treatment of bacterial kidney disease (BKD) 
in juvenile and adult chinook salmon: Annual report year 1, 
March 10, 1989—March 9, 1990. Moffitt, C.A. Idaho Univ., 
Moscow, ID (United States). Dept. of Fish and Wildlife Resources. 
Apr 1991. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG79-89BP96247. Order Number 
DE91017166. Source: OSTI; NTIS; GPO Dep. 

Erythromycin is a therapeutic substance useful against bacterial 
kidney disease in salmon. In 1989 we began a multi year project to 
learn more about erythromycin applied to juvenile and adult 
salmon, with the goal of achieving registration of erythromycin with 
the US Food and Drug Administration. To begin the study, we stud- 
ied the pharmacokinetics of erythromycin administered to both 
adult and juvenile chinook salmon. We monitored blood plasmas 
time curves from individual adult fish injected with two forms of in- 
jectable erythromycin using one of three routes of administration. In 
addition, we began experiments to evaluate hatchery applications 
of erythromycin to individually marked adult salmon, and we recov- 
ered blood tissues from these fish at the time of spawning. To 
determine how to use erythromycin in juvenile salmon, we evalu- 
ated the adsorption and elimination of erythromycin applied 
arterially and orally to individual juvenile fish. In feeding trials we 
determined the palatability to juvenile chinook salmon of feed made 
with one of two different carriers for erythromycin thiocyanate. 35 
refs., 4 figs. , 3 tabs. 


32603 (DOE/ER/60418-T3) Instrumentation and quantita- 
tive methods of evaluation: Comprehensive three-year 
progress report, January 15, 1989—July 15, 1991. Beck, R.N.; 
Cooper, M.D. Franklin McLean Memorial Research Inst., Chicago, 





IL (United States). 15 Jul 1991. 88p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-86ER60418. 
Order Number DE91016967. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes goals and accomplishments of the re- 
search program entitled Instrumentation and Quantitative Methods 
of Evaluation, during the period January 15, 1989 through July 15, 
1991. This program is very closely integrated with the ra- 
diopharmaceutical program entitled Quantitative Studies in 
Radiopharmaceutical Science. Together, they constitute the PRO- 
GRAM OF NUCLEAR MEDICINE AND QUANTITATIVE IMAGING 
RESEARCH within The Franklin McLean Memorial Research insti- 
tute (FMI). The program addresses problems involving the basic 
science and technology that underlie the physical and conceptual 
tools of radiotracer methodology as they relate to the measurement 
of structural and functional parameters of physiologic importance in 
health and disease. The principal tool is quantitative radionuclide 
imaging. The objective of this program is to further the develop- 
ment and transfer of radiotracer methodology from basic theory to 
routine clinical practice. The focus of the research is on the devel- 
opment of new instruments and radiopharmaceuticals, and the 
evaluation of these through the phase of clinical feasibility. 234 
rets., 11 figs., 2 tabs. 


32604 (DOE/ER/60873-T1) Carboranyl amino acids for the 
specific neutron capture therapy of malignant melanoma: 
Progress report. Kahl, S.B. California Univ., San Francisco, CA 
(United States). Dept. of Pharmaceutical Chemistry. 15 Jan 1991. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-89ER60873. Order Number DE91017406. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We are pleased to summarize the very significant progress made 
since our last report dated April 6, 1990. Significant progress has 
been made toward our twin objectives of both the steroselective 
and non-steroselective synthesis of carborane-containing amino 
acids for boron neutron capture therapy of malignant melanoma. 
Additionally, we have developed a new, general procedure for the 
synthesis of a variety of a-amino acids which may find wide appli- 
cability in this area. 8 refs., 5 figs., 1 tab. 


32605 (DOE/ER/61091—1) [Non-invasive evaluation of the 
cardiac autonomic nervous system by PET): Progress report. 
Michigan Univ., Ann Arbor, MI (United States). Div. of Nuclear 
Medicine. [1991]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER61091. Order Number 
DE91018476. Source: OSTI; NTIS; GPO Dep. 

Our research efforts in the first funding year concentrated on ani- 
mal and clinical studies validating ''C-hydroxyephedrine as a 
marker for norepinephrine uptake and storage in presynaptic sym- 
pathetic nerve terminals. In addition to kinetic studies in 
animals, the first clinical studies have been performed. ''C- 
hydroxyephedrine provides excellent image quality in the human 
heart with high myocardium to blood ratios. A canine model with 
transient intracoronary occlusion of the left anterior descending 
aorta was used to show decreased retention of tracer with is- 
chemia. Clinical studies of patients with acute myocardial infarction 
showed an area of decreased retention of tracer exceeding the in- 
farct territory as defined by ®*Rb blood flow imaging. We are also 
developing tracers for the parasympathetic nervous system. It ap- 
pears that methyl-TRB is a specific tracer for this system. Studies 
of ''C- or 1®F-benzovesamicol as a potential tracer for parasympa- 
thetic presynaptic nerve terminals are under way. (MHB) 


32606 (GSF—-40/90) A catalogue of photon spectra inside 
water or lung phantoms. Petoussi, N. (GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany, F.R.). 
inst. fuer Strahlenschutz); Zanki, M.; Panzer, W.; Drexler, G. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). 1991. 160p. Contract CEC 0071-c22. Order 
Number DE91531620. Source: OSTI; NTIS (US Sales Only); INIS. 

This catalogue contains a large amount of photon spectra inside 
a cubic (30 cm side) and a cuboid (40x20x40 cm*) water or lung 
phantom, calculated using the Monte Carlo program KASTEN- 
SPEC. The beams considered here are mainly those relevant to 
X-ray diagnosis, nuclear medicine and some other applications. The 
spectra are shown in tabular form for 10, 20 or 50 keV steps for 
different depths between the entrance surface and the exit surface 
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and for one or two off-axis distances. The alteration of the spec- 
trum with depth, field size and phantom size is discussed. (orig.). 


32607 (IAEA-R-4717-F) Construction and test of at least 
three phantoms for quality control in radiotherapy: Final re- 
port for the period 1 May 1987 - 31 December 1989. Johansson, 
K.A. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. vp. Sponsored by Goeteborg Univ. (Sweden). Dept. of Radi- 
ation Physics. Order Number DE91645581. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The aim with curative radiotherapy is to give the tumour a suffi- 
cient dose to eradicate all cancer cells. This dose is very often 
close to the tolerance level of normal tissue. It is therefore neces- 
sary to be able to determine the dose in different parts of the 
irradiated body value with high accuracy. The accuracy in dose de- 
termination should therefore be better than +- 5 per cent. There 
are many steps between the calibration of the beam of the therapy 
radiation unit to the determination of the dose at the point of inter- 
est in the patient. The investigator has developed a body shaped 
phantom of plastic and water that simulates the structures in the 
pelvic region of a patient. An irradiation of this phantom including 
TL-dosimeters will make it possible to assess the accuracy in dose 
determination at a radiotherapy centre. The dosimeters could be 
sent to the IAEA for evaluation. Four such phantoms have been 
developed and produced by the investigator. The phantom has 
been tested by the investigator and a very satisfactory result has 
been achieved. Computed and measured dose value agree gener- 
ally within about 2 per cent in the "target region”. Larger deviations 
were found in high dose gradient regions which also should be ex- 
pected due to geometrical uncertainty in setting up the phantom at 
the irradiation unit. This phantom is now ready to be used to as- 
sess the accuracy in dosimetry at a radiotherapy centre. indeed, 
the IAEA is engaged in a pilot study applying this method in about 
10 hospitals. Figs, 1 tab. 


32608 (INIS-BR-2613, pp. 33) A technique with double 
contrast for large intestine -Comparative study with a simple 
technique for large intestine. Chamas, M.; Cunha, M.LS.; 
Vianna, A.V.; Silva, S.C.; Pantaleao, C.A.; Valente, P.L.S.; Mat- 
toso, A.L.Q.; Alves, J.R.D.; Lorette, C.T. Sociedade Brasileira de 
Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. DIGESTIVE SYSTEM 
DISEASES/x-ray radiography; DIAGNOSIS; ENTERITIS; TUBER- 
CULOSIS 


32609 (INIS-BR-2613, pp. 34) Radiology with baritaded 
bread in the esophagus motor disturbs. Torres, Z.B. (Hospital 
Universitario Clementino Fraga Filho, Rio de Janeiro, RJ (Brazil). 
Servico de Radiodiagnostico); Dutra, F.J.S.; Lemme, E.M.O.; 
Farias, S.H.T.; Pereira, A.A. Sociedade Brasileira de Radiologia, 
Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). (CONF- 
8811369-: 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro, Rio de 
Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OST!; NTIS (US Sales Only); INIS. 
Published in summary form only. ESOPHAGUS/x radiation; 
BARIUM COMPOUNDS; BREAD; DIAGNOSIS; ESOPHAGUS 


32610 (INIS-BR-2613, pp. 35) Evaluation of obstructive 
ictericia by the following methods: ultrasonography, 
computerized tomography and retrograde endoscopic colan- 
giopancreatography. Santos Junior, R.C. (Hospital Universitario 
Clementino Fraga Filho, Rio de Janeiro, RJ (Brazil). Servico de 
Radiodiagnostico). Sociedade Brasileira de Radiologia, Sao Paulo, 
SP (Brazil). 1988. 43p. (in Portuguese). (CONF-8811369-: 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
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from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro. Order Number DE91638854. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. PANCREAS/ 
autoradiography; PANCREAS/computerized tomography; 
PANCREAS/ultrasonography: DIAGNOSIS; PANCREAS; AUTORA- 
DIOGRAPHY; ULTRASONOGRAPHY 


32611 (INIS-BR-2613, pp. 17) The computerized tomogra- 
phy value in the aorta aneurism diagnosis. Moza, M.L. (Hospital 
Central do Exercito, Rio de Janeiro, RJ (Brazil). Servico de Medic- 
ina Nuclear): Aguiar, E.F.; Crossetti. P. Sociedade Brasileira de 
Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (in Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COMPUTERIZED TOMOGRA- 
PHY/aorta; COMPUTERIZED TOMOGRAPHY/diagnosis; AORTA; 
DIAGNOSIS 


32612 (INIS-BR-2613, pp. 18) Radiological aspects of neu- 
rofibromatosis in chilhood. Silva, M.F.F. (Hospital Municipal 
Jesus, Rio de Janeiro, RJ (Brazil)); Neto, G.T.; Alves, M.M.R.; 
Amoedo, A. Sociedade Brasileira de Radiologia, Sao Paulo, SP 
(Brazil). 1988. 43p. (In Portuguese). (CONF-8811369-: 19. 
Meeting on Radiology trom Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro. Order Number DE91638854. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. NERVOUS SYSTEM DIS- 
EASES/children;) NERVOUS SYSTEM DISEASES/diagnosis; 
CHILDREN; DIAGNOSIS; X RADIATION 


32613 (INIS-BR-2613, pp. 18) Radiological aspects of the 
paracoccidioidomycosis in children - Twenty cases report. Cav- 
alca, |.S.; Pereira, L.F.; Marchiori, E.S.; Leme, L.M.; Aymore, 1.L. 
Sociedade Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 
43p. (In Portuguese). (CONF-8811369-: 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Pro- 
ceedings of the 19. Meeting on Radiology from Rio de Janeiro and 
12. Meeting of Radiology Residents from Rio de Janeiro. Order 
Number DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MYCOSES/children; MY- 
COSES/diagnosis; MYCOSES/x radiation; MYCOSES; CHILDREN; 
DIAGNOSIS 


32614 (INIS-BR—2613, pp. 19) Signal of the renal halo in 
the acute pancreatitis. Souza, C.A. (Universidade do Estado, Rio 
de Janeiro, RJ (Brazil). Hospital de Clinicas); Ferreira, A.L.N.; Mat- 
toso, M.P.Q.; Primo, E.S. Sociedade Brasileira de Radiologia, Sao 
Paulo, SP (Brazil). 1988. 43p. (in Portuguese). (CONF-8811369-: 
19. Meeting on Radiology from Rio de Janeiro and 12. Meeting of 
Radiology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro. Order Number DE91638854. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. PANCREAS/x radiation; DIAG- 
NOSIS; KIDNEYS; PANCREAS 


32615 (INIS-BR-2613, pp. 19) Study of the supra-silars le- 
sions by computerized tomography. Esteves, C.A. (Universidade 
do Estado, Rio de Janeiro, RJ (Brazil). Hospital de Clinicas); Bach, 
K.R.; Facci, P.; Pinheiro, R.S.A.; Edelhoff, V.N.G. Sociedade 
Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (in 
Portuguese). (CONF-8811369-: 19. Meeting on Radiology from 
Rio de Janeiro and 12. Meeting of Radiology Residents from Rio 
de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Proceea- 


ings of the 19. Meeting on Radiology from Rio de Janeiro and 12. 


468 ERA Vol. 16, No. 11 


Meeting of Radiology Residents from Rio de Janeiro. Order Num- 
ber DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MENINGES/computerized to- 
mography; MENINGES/diagnosis; BRAIN; EYES; MENINGES; 
DIAGNOSIS 


32616 (INIS-BR-2613, pp. 20) Tenography of the fibula. 
Fernandes, C. (Hospital de Traumato-Ortopedia Dr. Mario Jorge, 
Rio de Janeiro, RJ (Brazil)); Salcedo, M.M.V. Sociedade Brasileira 
de Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI: NTIS (US Sales Only); INIS. 

Published in summary form only. MUSCLES/biomedical radiogra- 
phy; MUSCLES/diagnosis; MUSCLES/x radiation; MUSCLES; 
DIAGNOSIS 


32617 (INIS-BR-2613, pp. 20) Nuclear magnetic resonance 
in head femural asseptic osteonecrosis in children. Freitas 
Pereira, L. (Hospital de Traumto-Ortopedia Dr. Mario Jorge, Rio de 
Janeiro, RJ (Brazil)). Sociedade Brasileira de Radiologia, Sao 
Paulo, SP (Brazil). 1988. 43p. (In Portuguese). (CONF-881 1369-: 
19. Meeting on Radiology from Rio de Janeiro and 12. Meeting of 
Radiology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro. Order Number DE91638854. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. 
SKELETON/nuclear magnetic resonance; 
SKELETON; DIAGNOSIS 


SKELETON/diagnosis; 
CHILDREN; FEMUR; 


32618 (INIS-BR-2613, pp. 20) Supra-renal expansive 
lesions - Diagnosis by image methods. Pantaleao, C.A (Univer- 
sidade Federal Fluminense, Niteroi, RJ (Brazil). Hospital Univ. 
Antonio Pedro); Silva, S.C.; Marchiori, E. Sociedade Brasileira de 
Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GLANDS/computerized tomog- 
raphy; GLANDS/diagnosis; GLANDS/ultrasonography; GLANDS; 
DIAGNOSIS; ULTRASONOGRAPHY 


32619 (INIS-BR-2613, pp. 21) Mamographies: revision of 
200 examinations released by the Antonio Pedro’s hospital ra- 
diological service/UFF. Valente, P.L.S. (Universidade Federal 
Fluminense, Niteroi, RJ (Brazil). Hospital Univ. Pedro Ernesto); 
Pantaleao, C.A.; Chamas, M. Sociedade Brasileira de Radiologia, 
Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). (CONF- 
8811369-: 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro, Rio de 
Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. MAMMARY GLANDS/ 
diagnosis; MAMMARY GLANDS/ultrasonography; MAMMARY 
GLANDS/x radiation; DIAGNOSIS; ULTRASONOGRAPHY 


32620 (INIS-BR-2613, pp. 21) Kaposi's sarcoma - Twelve 
cases report. Cunha, M.L.S. (Universidade Federal Fluminense, 
Niteroi, RJ (Brazil). Hospital Univ. Pedro Ernesto); Santos, A.A.S.; 
Marchiori, E. Sociedade Brasileira de Radiologia, Sao Paulo, SP 
(Brazil). 1988. 43p. (In Portuguese). (CONF-8811369-: 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 





Rio de Janeiro. Order Number DE91638854. Source: OST; NTIS 
(US Sales Only); INIS. 

Published in summary form only. SARCOMAS/diagnosis; SAR- 
COMAS*‘x radiation; AIDS; MEN; SARCOMAS; DIAGNOSIS 


32621 (INIS-BR-2613, pp. 23) Orbit’s computerized tomog- 
raphy. Zanata, C.R. (Hospital Universitario Pedro Ernesto, Rio de 
Janeiro, RJ (Brazil). Servico de Medicina Nuclear); Monteiro, 
A.M.V.; Pinheiro, R.A.; Boasquevisque, E.T.S.; Pinto, F. Sociedade 
Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (in 
Portuguese). (CONF-8811369-: 19. Meeting on Radiology from 
Rio de Janeiro and 12. Meeting of Radiology Residents from Rio 
de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Proceed- 
ings of the 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro. Order Num- 
ber DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. EYES/computerized tomogra- 
phy; EYES/diagnosis; EYES; DIAGNOSIS 


32622 (INIS-BR-2613, pp. 23) Radiological aspects f the 
principal changes in the intestinal inflamatory diseases. 
Domingues, R.C. (Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Hospital Universitario Clementino Fraga Filho); Cochlar, 
V.; Pereira, A.A.; Pontes, E.; Nobre, F.; Domingues, R. Sociedade 
Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In 
Portuguese). (CONF-8811369-: 19. Meeting on Radiology from 
Rio de Janeiro and 12. Meeting of Radiology Residents from Rio 
de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Proceed- 
ings of the 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro. Order Num- 
ber DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. INTESTINES/diagnosis; IN- 
TESTINES/inflammation; INTESTINES/x radiation; INTESTINES; 
DIAGNOSIS; INFLAMMATION 


32623 (INIS-BR-2613, pp. 24) Radiological aspects of com- 
puterized tomography in AIDS patients. Giacomazzi, A.; Pereira, 
A.A.; Luca, V. de; Pinheiro, R.S.A.; Peixoto, C.A.; Domingues, R. 
Sociedade Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 
43p. (In Portuguese). (CONF-8811369-: 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Pro- 
ceedings of the 19. Meeting on Radiology from Rio de Janeiro and 
12. Meeting of Radiology Residents from Rio de Janeiro. Order 
Number DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. AlDS/patients; AIDS; PA- 
TIENTS; BRAIN; COMPUTERIZED TOMOGRAPHY; DIAGNOSIS 


32624 (INIS-BR-2613, pp. 24) Brain computerized tomogre- 
phy in  schistossomosis hepato-splenic. Arantes, M.R. 
(Universidade Federal, Rio de Janeiro, RJ (Brazil). Hospital Univer- 
sitario Clementino Fraga Filho); Resende, C.M.C.; Viseu, M.C.M.; 
Rosario, M.G.P.; Lopes, A. Sociedade Brasileira de Radiologia, 
Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). (CONF- 
8811369-: 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro, Rio de 
Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BRAIN/computerized 
tomography; BRAIN/diagnosis; LIVER/schistosomiasis; BRAIN; DI- 
AGNOSIS; LIVER; SCHISTOSOMIASIS 


32625 (INIS-BR-2613, pp. 24) Pelvic and abdominal ultra- 
sonography or excretion urography in the pre-surgery of the 
prostatic hypertrophies? Advantages and disadvantages. 
Azevedo, R.S. (Universidade Federal, Rio de Janeiro, RJ (Brazil). 
Hospital Universitario Clementino Fraga Filho); Azevedo, C.L.A.; 
Brandao, A.L.; Nobre, L.F.S. Sociedade Brasileira de Radiologia, 
Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). (CONF- 
8811369-: 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro, Rio de 
Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PROSTATE/diagnosis; 
PROSTATE/ultrasonography; NEOPLASMS; PROSTATE; DIAGNO- 
SIS; ULTRASONOGRAPHY 


32626 (INIS-BR-2613, pp. 25) Acute abdomen - correlation 
ultrasound - conventional radiology. Mattoso, M.P.Q. (Universi- 
dade do Estado, Rio de Janeiro, RJ (Brazil). Hospital Universitario 
Pedro Ernesto); Souza, C.A; Ferreira, A.L.N.; Primo, E.S. So- 
ciedade Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 
43p. (In Portuguese). (CONF-8811369—: 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Pro- 
ceedings of the 19. Meeting on Radiology from Rio de Janeiro and 
12. Meeting of Radiology Residents from Rio de Janeiro. Order 
Number DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. ABDOMEN/ultrasonography; 
ABDOMEN; ULTRASONOGRAPHY; DIAGNOSIS; RADIOLOGY 


32627 (INIS-BR-2613, pp. 25) The abdominal ultrasonogra- 
phy as a diagnosis method of the acute appendix disease. 
Oliveira Junior, A.C. de (Hospital Samaritano, Rio de Janeiro, RJ 
(Brazil)); Brito, C.B.N. de; Moreira, D.M.; Melo, W.A. Sociedade 
Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In 
Portuguese). (CONF-8811369-: 19. Meeting on Radiology from 
Rio de Janeiro and 12. Meeting of Radiology Residents from Rio 
de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Proceed- 
ings of the 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro. Order Num- 
ber DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LARGE INTESTINE/diagnosis; 
LARGE INTESTINE/ultrasonography; DIAGNOSIS; ULTRA- 
SONOGRAPHY; LYMPHATIC SYSTEM 


32628 (INIS-BR-2613, pp. 25) Bone byopsis - 80 cases re- 
port. Fernandes, L.R. (Hospital de Base do Distrito Federal, 
Brasilia, DF (Brazil)); Viana, L.V.; Santos, W.P.; Figueiredo, M.; 
Fernandes, J.L. Sociedade Brasileira de Radiologia, Sao Paulo, 
SP (Brazil). 1988. 43p. (In Portuguese). (CONF-8811369-: 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro. Order Number DE91638854. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. SKELETON/diagnosis; SKELE- 
TON/radiology; SKELETON; DIAGNOSIS; RADIOLOGY 


32629 (INIS-BR-2613, pp. 26) Pulmonar criptococosis. 
Caminha, F.T. (Hospital dos Servidores do Estado, Rio de Janeiro, 
RJ (Brazil)); Goncalves, A.J.R.; Rozernbaun, R.; Cutrim, M.S.P.; 
Taglietti, |.M.; Navarro, C.L.; Candido, H.H.B.; Miguez, M.Q. So- 
ciedade Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 
43p. (in Portuguese). (CONF-8811369-: 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Pro- 
ceedings of the 19. Meeting on Radiology from Rio de Janeiro and 
12. Meeting of Radiology Residents from Rio de Janeiro. Order 
Number DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. X RADIATION/diseases; X RA- 
DIATION/ungs; DISEASES; LUNGS 


32630  (INIS-BR-2613, pp. 28) Radiological research of re- 
nal insufficiency. Esposito, E. (Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Hospital Universitario Clementino Fraga Filho); 
Figueiredo, M.R.; Waldez, E.L.; Calcado, A.B.; Calcado, C.E.; 
Goncalves, R.T. Sociedade Brasileira de Radiologia, Sao Paulo, 
SP (Brazil). 1988. 43p. (In Portuguese). (CONF-8811369-: 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro. Order Number DE91638854. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Published in summary form only. KIDNEYS/ultrasonography; 
KIDNEYS/x radiation; DIAGNOSIS: DISEASES; KIDNEYS; ULTRA- 
SONOGRAPHY 


32631 (INIS-BR-2613, pp. 28) Radiological disturbs of the 
AIDS in the thorax. Domingues, R.C. (Hospital Universitario 
Clementino Fraga Filho, Rio de Janeiro, RJ (Brazil). Servico de 
Radiodiagnostico); Azevedo, F.S.; Marchiori, E.; Pimental, J.R.L.; 
Giacomazzi, A.; Pereira, A.A.; Peixoto, C.A.M. Sociedade 
Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In 
Portuguese). (CONF-8811369-: 19. Meeting on Radiology from 
Rio de Janeiro and 12. Meeting of Radiology Residents from Rio 
de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). in Proceea- 
ings of the 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro. Order Num- 
ber DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CHEST/diagnosis; CHEST/x ra- 
diation; AIDS; CHEST; DIAGNOSIS 


32632 (INIS-BR-2613, pp. 29) Image of magnetic reso- 
nance of the normal femural joint. Pereira, F.L. (Hospital de 
Traumato-Ortopedia Dr. Mario Jorge, Rio de Janeiro, RJ (Brazil)). 
Sociedade Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 
43p. (in Portuguese). (CONF-8811369-: 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Pro- 
ceedings of the 19. Meeting on Radiology from Rio de Janeiro and 
12. Meeting of Radiology Residents from Rio de Janeiro. Order 
Number DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BONE JOINTS/magnetic reso- 
nance; FEMUR; IMAGES; TISSUES 


32633 (INIS-BR-2613, pp. 30) Peritoneum radiography. Flo- 
res, G.S.; Amoedo, A.R.; Pereira, L.F. Sociedade Brasileira de 
Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PERITONEUM/biomedical ra- 
diography; DIAGNOSIS; PERITONEUM 


32634 (INIS-BR-2613, pp. 30) Bilateral renal adenocarci- 
noma: a case report. Maia, H.H.D. (Hospital da Policia Militar, 
Rio de Janeiro, RJ (Brazil)); Rocha, M.S. Sociedade Brasileira de 
Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (in Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Oniy); INIS. 

Published in summary form only. CARCINOMAS/ 
ultrasonography; CARCINOMAS; ULTRASONOGRAPHY; COM- 
PUTERIZED TOMOGRAPHY; DIAGNOSIS; KIDNEYS; X-RAY 
RADIOGRAPHY 


32635 (INIS-BR-2613, pp. 31) Pulmonary metastasis of 
bronchogenic carcinoma. Machado, |.L. (instituto Nacional do 
Cancer, Rio de Janeiro, RJ (Brazil)); Araujo, A.M.C. Sociedade 
Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In 
Portuguese). (CONF-8811369-: 19. Meeting on Radiology from 
Rio de Janeiro and 12. Meeting of Radiology Residents from Rio 
de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Proceed- 
ings of the 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro. Order Num- 
ber DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. CARCINOMAS/x-ray ra- 
diography; CARCINOMAS; CHEST; DIAGNOSIS; LUNGS; 
METASTASES; RESPIRATORY SYSTEM DISEASES 


32636 (INIS-BR-2613, pp. 31) Value of the radiological 
study of genu vaigum and genu varum. Pereira, L.F. (Hospital 
de Traumato-Ortopedia Dr. Mario Jorge, Rio de Janeiro, RJ 
(Brazil)); Valadares, M.C.L. Sociedade Brasileira de Radiologia, 
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Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). (CONF- 
8811369-: 19. Meeting on Radiology from Rio de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro, Rio de 
Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BONE JOINTS/x-ray radiogra- 
phy; GONIOMETERS 


32637 (INIS-BR-2613, pp. 31) Pulmonary alterations in 
patients with Hodgkin disease. Valadares, M.C.L. (Instituto Na- 
cional do Cancer, Rio de Janeiro, RJ (Brazil)); Maia, M.F.R.; 
Magalhaes, G.G.; Gil, R.A. Sociedade Brasileira de Radiologia, 
Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). (CONF- 
8811369-: 19. Meeting on Radiology from Rie de Janeiro and 12. 
Meeting of Radiology Residents from Rio de Janeiro, Rio de 
Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HODGKINS DISEASE/lungs; 
CHEMOTHERAPY; DIAGNOSIS; LUNGS; PATIENTS; RADIO- 
THERAPY; X-RAY RADIOGRAPHY 


32638 (INIS-BR-2613, pp. 32) Metastases for lung and/or 
pleura of esophagus carcinoma, analysis of 13 cases with 
emphasis to the radiological aspects. Martins, S.T. (Instituto Na- 
cional do Cancer, Rio de Janeiro, RJ (Brazil)); Santana, S.N. 
Sociedade Brasileira de Radiologia, Sao Paulo, SP (Brazil). 1988. 
43p. (In Portuguese). (CONF-8811369-: 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 1988). In Pro- 
ceedings of the 19. Meeting on Radiology from Rio de Janeiro and 
12. Meeting of Radiology Residents from Rio de Janeiro. Order 
Number DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ESOPHAGUS/carcinomas; 
ESOPHAGUS/metastases; ESOPHAGUS/x-ray —_ radiography; 
LUNGS/carcinomas; DIAGNOSIS; ESOPHAGUS; CARCINOMAS; 
METASTASES; LUNGS; PLEURA 


32639 (INIS-BR-2613, pp. 33) Comparative study of knee 
arthrography and arthroscopy. Silva, S.C. (Universidade Federal 
Fluminense, Niteroi, RJ (Brazil). Hospital Universitario Antonio Pe- 
dro); Cabral, C.E.L.; Lacerda, J.R.G. Sociedade Brasileira de 
Radiologia, Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 
Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BONE JOINTS/x-ray radiogra- 
phy; DIAGNOSIS 


32640 (INIS-BR-2613, pp. 21) The radiotherapy hole in 
keloid prophylaxis - Study of 200 cases. De Feilippo, R.C. (insti- 
tuto Nacional do Cancer, Rio de Janeiro, RJ (Brazil)); Canary, 
P.C.V. Sociedade Brasileira de Radiologia, Sao Paulo, SP (Brazil). 
1988. 43p. (In Portuguese). (CONF-8811369-: 19. Meeting on 
Radiology from Rio de Janeiro and 12. Meeting of Radiology Resi- 
dents from Rio de Janeiro, Rio de Janeiro (Brazil), 16-19 Nov 
1988). In Proceedings of the 19. Meeting on Radiology from Rio de 
Janeiro and 12. Meeting of Radiology Residents from Rio de 
Janeiro. Order Number DE91638854. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PREVENTIVE MEDICINE/ 
radiotherapy; RADIOTHERAPY 


32641 (INIS-BR-2613, pp. 22) Uteru’s sarcoma; study of 22 
cases. Canary, P.C.V. (Instituto Nacional do Cancer, Rio de 
Janeiro, RJ (Brazil)); Valente, M.S.S. Sociedade Brasileira de Radi- 
ologia, Sao Paulo, SP (Brazil). 1988. 43p. (In Portuguese). 
(CONF-8811369-: 19. Meeting on Radiology from Rio de Janeiro 
and 12. Meeting of Radiology Residents from Rio de Janeiro, Rio 
de Janeiro (Brazil), 16-19 Nov 1988). In Proceedings of the 19. 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 


5506 Medicine 


Meeting on Radiology from Rio de Janeiro and 12. Meeting of Ra- 
diology Residents from Rio de Janeiro. Order Number 
DE91638854. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. UTERUS/radiotherapy; 
UTERUS/sarcomas; UTERUS; RADIOTHERAPY; SARCOMAS 


32642 (INIS-BR-2613, pp. 22) Tumors of the posterior cav- 
ity - revision of 38 patients. Pinel, M.1.S. (Instituto Nacional do 
Cancer, Rio de Janeiro, RJ (Brazil)); Campos, L.S. de; Mendes, 
M.C.R.; Vieira, F.R. Sociedade Brasileira de Radiologia, Sao 
Paulo, SP (Brazil). 1988. 43p. (in Portuguese). (CONF-8811369-: 
19. Meeting on Radiology from Rio de Janeiro and 12. Meeting of 
Radiology Residents from Rio de Janeiro, Rio de Janeiro (Brazil), 
16-19 Nov 1988). In Proceedings of the 19. Meeting on Radiology 
from Rio de Janeiro and 12. Meeting of Radiology Residents from 
Rio de Janeiro. Order Number DE91638854. Source: OST]; NTIS 
(US Sales Only); INIS. 

Published in summary form only. TUMOR CELLS/radiotherapy; 
NERVOUS SYSTEM; SKULL; RADIOTHERAPY 


32643 (INIS-BR-2702, pp. 365) Radiography using charged 
particles. Cabral, S.C. (instituto de Engenharia Nuclear (IEN), Rio 
de Janeiro, RJ (Brazil). Dept. de Fisica); Vinagre Filho, U.M.; 
Lopes, R.T.; Souza, B.A. de. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. INSECTS/microradiography; 
ORGANIC POLYMERS/microradiography; ALPHA PARTICLES; 
CHARGED PARTICLES; DIELECTRIC TRACK DETECTORS; IM- 
AGE PROCESSING; IMAGES; INSECTS; MICRORADIOGRAPHY; 
IRRADIATION; MEV RANGE 10-100 


32644 (INIS-BR-2705) Influence of diethylmaleate on the 
survival of irradiated mice and on serum protein levels. 
Bernardes, E. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1990 83p. (in Portuguese). Order 
Number DE91645679. Source: OSTI; NTIS (US Sales Only); INIS. 

Glutathione (GSH) is the major of the living plants or animal cell 
low molecular weight thiol compound which serves as a main en- 
dogenous cellular radioprotector. In order to improve radiotherapy, 
a possible approach should be to try to administrate hypoxic cell 
radiosensitizers altogether with glutathione intracellular depletors, 
for example, a binding GSH agent like diethyimaleate (DEM), in an 
attempt to overcome the neurotoxic side effects while maintaining 
their radiosensitizing properties. This study was performed to in- 
vestigate whether the administration of DEM alone could modify 
the radioresistance of mice as measure by the 30-day-survival after 
irradiation and to establish whether this modification can be 
reflected in the murine serum protein profiles. Millimolar concentra- 
tions of DEM were dissolved alternatively in commercial peanut oil 
or absolute ethanol (final concentration 0.27%) and administered to 
male or female albino mice ip 1 h prior to 9 Gy sup(60) Cowhole- 
body irradiation with an average dose rate of 5.2 Gy/min. (author). 


32645 (INIS-mf-12966) 27. Czechoslovak radiological 
congress and symposium on ultrasound: Abstracts. Slovenska 
Lekarska Spolocnost, Bratislava (Czechoslovakia). Jun 1990 117p. 
(CONF-9005380-: 27. Czechoslovak radiological congress and 
symposium on ultrasound, Kosice (Czechoslovakia), 15-18 May 
1990). Order Number DE92601257. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstracts are written English, Czech, Slovak and German. 

The publication contains abstracts of 117 contributions 
concerned with various problems in radiology, radiodiagnostics, ra- 
diotherapy, tomography, ultrasonography and other diagnostic 
methods; related topics such as the education and training of radi- 
ological personnel! were also dealt with. (B.S.). 


32646 (INIS-mf—12968) RIA - the use of immuno- and ra- 
dioimmunoassays in obstetrics and gynecology: Proceedings 
of the 6th international symposium. Talas, M. (ed.). Palackeho 
Univ., Olomouc (Czechoslovakia). Lekarska Fakulta. 1991 92p. (in 


English, German). (CONF-9006377-: RIA - 6. international sympo- 
sium on the use of immuno- and radioimmunoassays in obstetrics 
and gynecology, Olomouc (Czechoslovakia), 21-22 Jun 1990). Or- 
der Number DE92601288. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The proceedings contain 22 papers submitted to the symposium. 
Four papers on the use of RIA methods are inputted in INIS. 


32647 (INIS-SU-261) Actual problems of dosimetry in in- 
ternal irradiation: Summaries of reports. Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); institut Biofiziki, 
Moscow (USSR). 1989 81p. (CONF-8909436—: All-union conter- 
ence on actual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). Order Number 
DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

This volume contains abstracts of presentation made at the 
all-union conference on Actual Problems of Dosimetry in Internal Ir- 
radiation held September 20-21, 1989 in Gomel Byelorussian SSR. 


32648 (INIS-SU-261, pp. 47-48) Computer software of ultra- 
sonic topometry of thyroid in the process of radiotherapy 
with ™'| of patients with hyperthyroidism. ivanov, V.N. 
(Akademiya Meditsinskikh Nauk SSSR, Obninsk (USSR). 
Nauchno-|ssledovatel'skij Inst. Meditsinskoj Radiologii); Parshin, 
V.S.; Ivanova, L.F.; Denisenko, O.N.; Drozdovskij, B.Ya. Minister- 
stvo Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436—: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). in Actua/ 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. HYPERTHYROIDISMradiotherapy; © THYROID/ 
dimensions; ACCURACY; ALGORITHMS; HYPERTHYROIDISM; 
RADIOTHERAPY; IODINE 131; PATIENTS; THYROID; DIMEN- 
SIONS; TOPOGRAPHY 


32649 (INIS-SU-261, pp. 35-36) Method for estimation of 
absorbed dose in synovial tissue of knee joint in radionuclide 
therapy with '®Au. Drozdovskij, B.Ya. (Akademiya Meditsinskikh 
Nauk SSSR, Obninsk (USSR). Nauchno-issiedovatel’skij Inst. Med- 
itsinskoj Radiologii); Ivanov, V.N.; Denisenko, O.N.; Ikonnikov, A.I.; 
Ivanova, L.F.; Krylov, V.V. Ministerstvo Zdravookhraneniya SSSR, 
Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (in 
Russian). (CONF-8909436—: All-union conference on actual prob- 
lems of dosimetry in internal irradiation, Gomel' (Byelorussian 
SSR), 20-21 Sep 1989). In Actua/ problems of dosimetry in internal 
irradiation: Summaries of reports. Order Number DE91003122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. RADIOTHERAPY/gold 198; RADIOTHERAPY/ 
radiation doses; RHEUMATIC DISEASES/radiotherapy; BONE 
JOINTS; LEGS; PATIENTS; RADIOCOLLOIDS; RADIOTHERAPY 


32650 (INIS-SU-269/A, pp. 116-118) immunomonitoring of 
patients with mammary gland neoplasm following laser actap- 
tive photoimmunotherapy. Kupin, V.|.; Ivanov, A.V.; Polevaya, 
E.B. Gosudarstvennyj Komitet Soveta Ministrov SSSR po Nauke i 
Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); Minister- 
stvo_ Ehlektropromyshiennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
1989. 219p. (in Russian). (CONF-8909444—: Ali-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In All-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNITY/helium-neon lasers; IMMUNITY; 
MAMMARY GLANDS; MAN; MONOCLONAL ANTIBODIES; NEO- 
PLASMS; PATIENTS 


32651 (INIS-SU-269/A, pp. 138-139) Effect of 

laser radiation on blood of ortholaryngeal oncological patients 
treated with radiation and hyperthermia. Mikhalkin, 1.A.; 
Opanashchenko, G.A. Gosudarstvenny| Komitet Soveta Ministrov 
SSSR po Nauke i Tekhnike, Moscow (USSR); AN SSSR, Moscow 
(USSR); Ministerstvo Ehliektropromyshiennosti SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem 
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Onkologii. 1989. 219p. (in Russian). (CONF-8909444-: All-union 
conference on the effect of low-dose laser irradiation on the blood, 
Kiev (USSR), 27 Sep 1989). In All-union conference on the effect 
of low-dose iaser irradiation on the blood: Summaries of reports. 
Order Number DE92001304. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BLOOD/helium-neon lasers; NEOPLASMS/ 
radiotherapy; BIOLOGICAL EFFECTS; BLOOD; HYPERTHERMIA; 
LARYNX; LOW DOSE IRRADIATION; NEOPLASMS; RADIO- 
THERAPY; PATIENTS; RESPONSE MODIFYING FACTORS 


32652 (LBL-27935) Physiological imaging with PET and 
SPECT in Dementia. Jagust, W.J. (California Univ., San Fran- 
cisco, CA (United States). Dept. of Neurology). Lawrence Berkeley 
Lab., CA (United States). Oct 1989. 19p. Sponsored by USDOE, 
Washington, DC (United States); Department of Health and Human 
Services, Washington, DC (United States). DOE Contract ACO3- 
76SF00098. Grant AGO7793;Grant AGO5890. (CONF-8910542-1: 
Neuroimaging symposium of the world congress of neurology, New 
Delhi (India), 21-27 Oct 1989). Order Number DE91017098. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Dementia is a medical problem of increasingly obvious impor- 
tance. The most common cause of dementia, Alzheimer’s disease 
(AD) accounts for at least 50% of all cases of dementia, with multi- 
infarct dementia the next most common cause of the syndrome. 
While the accuracy of diagnosis of AD may range from 80 to 90%, 
there is currently no laboratory test to confirm the diagnosis. Func- 
tional imaging techniques such as positron emission tomography 
(PET) and single photon emission computed tomography (SPECT) 
offer diagnostic advantages since brain function is unequivocally 
disturbed in all dementing ilinesses. Both PET and SPECT have 
been utilized in the study of dementia. While both techniques rely 
on principles of emission tomography to produce three dimensional 
maps of injected radiotracers, the differences between positron and 
single photon emission have important consequences for the prac- 
tical applications of the two procedures. This briefly reviews the 
technical differences between PET and SPECT, and discusses 
how both techniques have been used in our laboratory to elucidate 
the pathophysiology of dementia. 32 refs., 2 figs. 


32653 (LUMEDW-MEAN-1017) ECMO - Safety and efficacy. 
Koul, B.L. Lund Univ. Hospital (Sweden). Thoracic Surgical Clinic. 
May 1991. 58p. Order Number DE91642257. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Three adult patient with severe acute respiratory failure were 
treated with a conventional high flow veno-venous extracorporeal 
membrane oxygenation (ECMO), using heparin coated ECMO sys- 
tem and low dose of heparin (Study 1). Two patients survived and 
are living a normal life. The third patient died of candida sepsis. In 
study 2, 6 healty pigs were subjected to 24 hours of veno-right 
ventricular ECMO. The veno-right ventricular ECMO substituted the 
total lung function of the animals at extracorporeal blood flows 
amounting to 80 of the total cardiac output. In study 3, 6 pigs were 
subjected to 18 hours of total veno-arterial ECMO. All the animals 
died within 4 hours of weaning from ECMO. Thus 18 hours of total 
veno-arterial ECMO is 100% fatal in healthy pigs on account of ir- 
reversible ischemic pulmonary damage. In another study, 6 pigs 
were subjected to 18 hour partial veno-arterial ECMO during which 
25% of the cardiac output was diverted through the pulmonary 
artery to the lungs (study 4). 6 hours after weaning from ECMO, a 
slight but significant decrease in arterial oxygen tension, a signifi- 
cant increase in the pulmonary vascular resistance (mean = 76%) 
and a slight increase in the pulmonary clearance of 9°™Tc-DPTA 
was observed. Thus 25% right cardiac output is the border-line 
safe pulmonary blood flow needed for presevation of adequate 
lung function during 18 hours of veno-arterial ECMO at normother- 
mia in healthy pigs. 6 healthy pigs were subjected to 24 hours of 
heparin free total veno-right centricular ECMO, using Carmeda 
heparin coated system (study 5). Deterioration in the arterial blood 
gases and in the pulmonary hemodynamics was not clinically sig- 
nificant. Total platelet count and plasma free hemoglobin remained 
unaffected. The heparin coated surface thus inhibits both the coag- 
ulation cascade and the platelet activation during a 24 hour 
heparin free ECMO in healty pigs. (116 refs.). 
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32654 (LUMEDW-MEFM-—1010-1-100-91) Quantitative bone 
scintigraphy. A study in patients with prostatic carcinoma. 
Sundkvist, G. Lund Univ. (Sweden). Dept. of Clinical Physiology; 
Lund Univ. (Sweden). Dept. of Radiation Physics. 8 May 1991. 
52p. Order Number DE91642258. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Quantitative bone scintigraphy was performed in patients with 
prostatic carcinoma before orchiectomy as well as two weeks, two 
and six months after operation. The count rate was recorded as 
serial gamma camera images over the lower thoracic and all lum- 
bar vertebrae from 1 to 240 min and at 24 h after injection of 
88Te™_MDP. In almost all abnormal vertebrae an increased count 
rate was observed within one hour after injection. Most of the ver- 
tebrae which were considered normal at 4 h after injection, but had 
an increased 24h/4h ratio developed into abnormal vertebrae later 
in the study. The patients with normal bone scintigrams showed no 
change in °°Tc™-MDP uptake during the study. The reproducibility 
of quantitative bone scintigraphy was found to be +- 7% (1 SD). In 
response to therapy, most of the patients with abnormal bone 
scintigrams showed an increase in count rate two weeks after op- 
eration followed by a decrease to the pre-operative level after two 
months and a further decrease after six months. This so called 
‘flare phenomenon’ was found to indicate 9°Tc™-MDP in the vascu- 
lar phase as well as an active bone uptake. In some of the patients 
the whole-body retention of °°Te™-MDP after 24 h and the bone 
mineral density in the vertebrae were determined and found to be 
valuable in the interpretation of skeletal metastases and the as- 
sessment of response to therapy. (71 refs.). 


32655 (LUMEDW-MEMR-1001-SE) Dose planning and dose 
delivery in radiation therapy. Knoeoes, T. Lund Univ. (Sweden). 
Dept. of Radiation Physics. 28 May 1991. 40p. Order Number 
DE92601303. Source: OSTI; NTIS (US Sales Only); INIS. 

A method has been developed for calibration of CT-numbers to 
volumetric electron density distributions using tissue substitutes of 
known elemental composition and experimentally determined elec- 
tron density. This information have been used in a dose calculation 
method based on photon and electron interaction processes. The 
method utilizes a convolution integral between the photon fluence 
matrix and dose distribution kernels. Inhomogeneous media are ac- 
counted for using the theorems of Fano and O’Connor for scaling 
dose distribution kernels in proportion to electron density. For clini- 
cal application of a calculated dose plan, a method for prediction of 
accelerator output have been developed. The methods gives the 
number of monitor units that has to be given to obtain a certain ab- 
sorbed dose to a point inside an irregular, inhomogeneous object. 
The method for verification of dose distributions outlined in this 
study makes it possible to exclude the treatment related variance 
contributions, making an objective evaluation of dose calculations 
with experiments feasible. The methods for electron density deter- 
mination, dose calculation and prediction of accelerator output 
discussed in this study will all contribute to an increased accuracy 
in the mean absorbed dose to the target volume. However, a 
substantial gain in the accuracy for the spatial absorbed dose dis- 
tribution will also follow, especially using CT for mapping of 
electron density together with the dose calculation algorithm. (au). 


32656 


(LUMEDW-MEXM-1001-1-126-1991) Cineradiography 
of the liquid bolus swallow. A study of the speed ot the bolus 
and peristaltic wave and of movement of the hyoid bone, lar- 
ynx, and epiglottis. Sundgren, P. Lund Univ. (Sweden). Dept. of 


Diagnostic Radiology. 7 Jun 1991. 126p. Order 
DE92601260. Source: OSTI; NTIS (US Sales Only); INIS. 
In the evaluation of the dysphagic patient, radiology is crucial as 
a technique for monitoring morphology and function. In particular, 
high-speed cineradiography can reveal a variety of pharyngeal dys- 
functions. However, in the literature and in practice the difference 
between normal and abnormal function is not always clear. This 
monography is based on high-speed cineradiographies of swallow- 
ing in 75 non-dysphagic volunteers and in 189 dysphagic patients. 
The purpose was to study whether differences in bolus volumes, 
patient position, age and gender had any effects on the following 
parameters: the speed of the peristaltic wave and apex of the liq- 
uid barium bolus, the length of movement and the movement 
pattern of the hyoid bone and larynx, and epiglottic function. The 


Number 





study disclosed that the speed of the bolus. the anterior-superior 
movement and net movement of the hyoid bone increased signifi- 
cantly with larger bolus volumes. The position of the individual in 
relation to gravity significantly influenced the speed of peristalsis. In 
most of the measured parameters there were no differences 
between non-dysphagic and dysphagic individuals expect for differ- 
ences in the intrapersonal variations and in the anterior-superior 
movement of the hyoid bone. In patients with pharyngeal dysfunc- 
tion the initial stage of the elevation of the larynx was significantly 
lower than in patients without dysfunction. The approximation of 
the thyroid cartilage to the hyoid bone was significantly greater in 
individuals with normal epiglottic function than in those with epigiot- 
tic dysmobility. It is suggested that abnormal speed of peristalsis 
may be a mild form of dysfunction. Measurements of the afore- 
mentioned speed and movements can be done if bolus volume 
age and position of the patient, film speed and magnifications fac- 
tors are known. Hypotheses concerning epiglottic function and 
central contro! of swallowing are proposed. (au) 


32657 Thiourea derivatives, methods of their preparation 
and their use in neutron capture therapy of maligant 
melanoma. Gabel, D. To Dept. of Energy. 27 Jan 1989. USA 
Patent patent application 7-302,289. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016 
Order Number DE91017141. Source: OST!: NTIS: GPO Dep 

Boronated thioureas have been proposed for neutron capture 
therapy. but no boronated analog has been reported in the litera- 
ture. The major difficulty in synthesizing such derivatives lies in the 
properties of the dihydroxylboryl group, which is easily cleaved off 
organic molecules by either acids or alkali. The aim of the present 
invention is to provide stable boron-containing thiourea derivatives 
for neutron capture therapy, and give procedures for their synthe- 
sis. 17 refs., 9 figs., 6 tabs. 


32658 (SIS—1991:1) The use of gonad shielding in biomed- 
ical radiography: Principles and background information. 


Backe, S. Statens Inst. for Straalehygiene. Oslo (Norway). 1991 


35p. (In Norwegian). Order Number DE92601231. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The need for specified rules for gonad shielding in X-ray diag- 
nostics have been stressed by staff members in Norwegian 
hospitals and heatth institutions. Variable practice has also caused 
some distress among patients. In order to have a common recom- 
mendation for gonad shielding in Denmark, Finland, Iceland, 
Norway and Sweden, the National Institute of Radiation Hygiene in 
Norway formulated a proposal for a "Code of practice”. The recom- 
mendation was drafted by a working group with members from the 
five Nordic countries and was approved by the Nordic radiation 
protection authorities with a minor changes. The report is divided in 
two parts. The first part contains the recommeded Code of practice 
for gonad shielding in medical X-ray diagnostics. The second part 
contains data and background material. 23 refs., 11 figs., 4 tabs. 


32659 (UCRL-JC—107990) Some stable reconstruction al- 
gorithms for electrical impedance tomography. Berryman, J.G. 
Lawrence Livermore National Lab., CA (United States). Jul 1991. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9103194—1: International con- 
ference on inverse problems/computational algorithms, College 
Staion, TX (United States), 10-14 Mar 1991). Order Number 
DE91016569. Source: OSTI; NTIS; GPO Dep. 

An impedance camera or what is now more commonly called 
electrical impedance tomography — attempts to image the electrical 
impedance (or just the conductivity) distribution inside a body using 
electrical measurements on is boundary. The method has been 
used successfully in both biomedical and geophysical applications 
but the analysis of optimal reconstruction algorithms is still pro- 
gressing. The most common application is monitoring the influx or 
efflux of a highly conducting fluid (such as brine in a porous rock 
or blood in the human body) through the volume being imaged. For 
biomedical applications, this method does not have the resolution 
of radiological methods, but is is comparatively safe and inexpen- 
sive and therefore provides a valuable alternative when continuous 
monitoring of a patient or process is desired. The following discus- 
sion is intended first to summarize the physics of electrical 
impedance tomography, then to provide a few details of the data 
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analysis and forward modeling requirements. and finally to outline 
some of the reconstruction algorithms that have proven to be most 
useful in practice. Pointers to the literature are provided throughout 
this brief narrative and the reader is encouraged to expiore the ref- 
erences for more complete discussions of the variations issues 
raised here. 28 rets 


5507 Microbiology 


Refer also to citation(s) 29598. 29599. 29600. 29609. 29621. 
29627, 29633. 29639, 29640. 29641, 29642. 29643. 29710. 30245. 
30262, 30265, 30266. 30267, 30278, 30280, 30283. 30288. 30290, 
30291, 30293. 30294. 30297, 30301, 30303. 30304. 30305. 30306. 
30307, 30308, 30309, 30315, 30398. 30427. 30448, 30449, 30450. 
31241, 31243, 32369, 32418. 32450. 32453. 32587, 32590, 32591, 
32594, 32595, 32596, 32597, 32785 


32660 (CONF-900512—Absts.. pp. 1, Paper 16) Production of 
lignin-peroxidase by Streptomyces viridosporus. Adhi. T.P 
(Univ. of Idaho, Moscow (USA)); Korus, R.A.: Crawford. D.L. Oak 
Ridge National Lab.. TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals: Gatlinburg, TN (United 
States): 7-11 May 1990. In Twelfth symposium on biotechnology 
for fuels and chemicals: Program and abstracts. 141p. Order 
Number DE91000602. Source: OST! 

Streptomyces viridosporus T7A produces extracellular cellulolytic 
and ligninolytic enzyme systems. One major component of the 
ligninolytic enzyme system is lignin-peroxidase, which, in the pres- 
ence of hydrogen peroxide, oxidizes lignin and lignin substructure 
model compounds. However. further investigation on the detailed 
characterization of this enzyme and assessment of its potential in 
biotechnological applications has been hindered by poor enzyme 
yield. In this paper, the authors report the development of a suit- 
able defined culture medium for production of lignin-peroxidase by 
Streptomyces viridosporus T7A. Although this enzyme can be 
produced in yeast extract-mineral salt medium containing lignocel- 
lulose or xylan powder, it was found that the use of mono-, di- and 
trisaccharides will repress lignin-peroxidase synthesis. However, 
peroxidase activity was enhanced with the addition of a combina- 
tion of glutamic acid, asparagine, and proline, using yeast extract 
as a source of nitrogen and additional carbon. The optimum condi- 
tions for cell growth and enzyme production were determined, as 
were the preferred conditions for enzyme synthesis. The kinetics of 
cell growth, total carbon consumption, and lignin-peroxidase 
production in batch reactors will be discussed as well as the char- 
acterization of lignin-peroxidase activity. 


32661 (CONF-900512—Absts., pp. 1, Paper 18) Characteriza- 
tion of four purified extracellular ligninases from the 
lignin-solubilizing actinomycete, Streptomyces viridosporus 
T7A. Magnuson, T.S. (Univ. of Idaho, Moscow (USA)); Roberts, 
M.A.; Crawford, D.L.; Hertel, G. Oak Ridge National Lab., TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals; Gatlinburg, TN (United States); 7-11 May 1990. 
In Twelfth symposium on biotechnology for fuels and chemicals: 
Program and abstracts. 1141p. Order Number DE91000602. 
Source: OSTI. 

Each of the four isoforms of the extracellular lignin peroxidase of 
Streptomyces viridosporus T7A (ALip-P1, P2, P3, and P4) were 
purified to homogeneity by ultrafiltration and ammonium sulfate 
precipitation, followed by electroelution using polyacrylamide gel 
electrophoresis. The purified peroxidases were compared for their 
substrate specificities towards lignin and lignin substructure model 
compounds and for their immunogenic relatedness by use of West- 
ern blot assays with a polyclonal antibody preparation produced in 
rabbits against purified isoform ALip-P3. This antibody preparation 
was also tested for its reactivity towards purified lignin peroxidases 
from the white-rot fungus Phanerochaete chrysosporium and 
several different Streptomyces species. Results showed that perox- 
idases P1 through P4 are probably derived from the same protein. 
They have similar substrate specificities but differ in molecular 
weights and probably in carbohydrate content. ALip-P3 is the domi- 
nant form of the enzyme. All four isoforms reacted strongly with the 
antibody. Anti-ALip-P3 antibody was reactive with peroxidases from 
some, but not all, of the other organisms tested. The results are 
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discussed in relation to their use in characterizing Streptomyces 
lanin peroxidases. which may be useful in industrially useful bio- 
conversions of lignocellulose 


32662 (CONF-900512—Absts.. pp. 1. Paper 33) Iron oxida- 
tion by Thiobacillus ferrooxidans. Kang. S.K. (Oregon State 
Univ., Corvallis (USA)): Sproull. R.D. Oak Ridge National Lab.. TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals: Gatlinburg, TN (United States): 7-11 May 1990 
In Twelfth symposium on biotechnology for fuels and chemicals: 
Program and abstracts 141p. Order Number DE91000602 
Source: OSTI. 

The bacterium most frequently used in microbial leaching opera- 
tions and studies is Thiobacillius ferrooxidans. Applications of this 
bacterium include the treatment of coal. low-grade ores. and solids 
wastes (e.g., from hot-brine geothermal power plants) for the solu- 
bilization of pyrite and other metal sulfides. The goal of this study 
is the development of a standard procedure that can be used for 
screening or comparing various strains of Thiobacillius ferrooxi- 
dans. Measuring the oxidation of ferrous iron is a quick and simple 
method for predicting the relative effectiveness of a given strain of 
Thiobacillius ferrooxidans in microbial leaching operations. When 
conducting experiments for the relative determination of bacterial 
activity, 9K medium with a low initial ferrous iron concentration and 
a pH of approximately 2.0, is recommended. Also. it is important to 
begin with the same ferric iron concentration in bacterial cultures. 
while minimizing the amount of precipitated iron. The effect of 
inoculum size on the maximum oxidation rate of ferrous iron is neg- 
ligible; however, lag time can be reduced by using larger inocula. 


32663 (CONF-900512—Absts., pp. 1, Paper 37) Active 
protein and substrate flow eftects in a tubular immobilized in- 
vertase reactor. Onyezili. F.N. (Univ. of Agriculture. Makurdi 
(Nigeria)). Oak Ridge National Lab.. TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals: Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Laboratory-scale investigations of invertase (EC 3.2.1.26) immo- 
bilized inside modified nylon tubes showed that between 4% and 
20% (w/w) of the enzyme protein exposed to binding sites on the 
tube was immobilized. An enhanced activity consistent with 
enzyme purification during immobilization was also evident, sug- 
gesting that, in commercial applications, nylon tube invertase 
would be a more economical converter of sucrose than the free 
enzyme. The quantity and specific activity of the immobilized pro- 
tein were not stoichiometrical with the concentration of invertase 
used in the coupling solution and, in the system studied, an inver- 
tase concentration of 2 mg ml—' was optimal. Km and Vmax values 
confirmed higher rates of immobilized invertase catalysis at higher 
rates of substrate flow through the reactor. These higher catalysis 
rates, attributable to a reduction of the diffusion barrier between 
enzyme and substrate, would not translate into improved economy 
in the commercial flow-through processes at which the reactor is 
aimed. Higher rates of substrate flow imply a shortened residence 
time in the reactor and would lower the fractional conversion of the 
substrate per pass, thus reducing the efficiency of the reactor in 
flow-through situations. 


32664 (CONF-900512—Absts., pp. 1, Paper 59) Physiological 
aspects of the regulation of extracellular enzymes of Phane- 
rochaete chrysosporium. Dosoretz, C.G. (Michigan State Univ., 
Lansing (USA)); Chen, A.H.C.; Grethlein, H.E. Oak Ridge National 
Lab., TN (United States). [1990]. From 12. symposium on biotech- 
nology fuels and chemicals; Gatlinburg, TN (United States); 7-11 
May 1990. In Twelfth symposium on biotechnology for fuels and 
chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

The production of ligninase (LIP) and Mn-peroxidase (MnP) by 
Phanerochaete chrysosporium was studied in shaken cultures. LiP 
was only found under high O2 tension (100%) and was always 
undetectable using air, regardiess of the aeration conditions em- 
ployed. In contrast, MnP reached significant levels under a very 
broad range of O2 tensions. Both enzymes displayed a maximum 
in N-limited media (2.2 mM) and were undetectable at 22 mM. 
However, at 11 mM, nitrogen 5% and 20% activity remained for 
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LiP and MnP. respectively. The conditions that led to a decrease 
or depletion of LIP activity led to high levels of a primary and sec- 
ondary extracellular protease activities and increased the formation 
of extracellular-free and mycelial-bound polysaccharides: whereas. 
MnP seems to be only affected by the primary protease activity. 
The results showed that. in spite of the constitutive similarities dis- 
played by both lignin-degrading peroxidases. the environmental 
conditions controlling their activities are quite different. 


32665 (CONF-800512—Absts.. pp. 1. Paper 60) Biochemical 
oxidation of D-sorbitol to L-sorbose by immobilized 
Gluconobacter oxydans cells. Stefanova. S. (National Bank of In- 
dustrial Microora/Cell Cult. Sofia (Bulgaria)): Triphonov, A..; 
Tepavicharova. |.: Konstantinov. C. Oak Ridge National Lab.. TN 
(United States). [1990]. From 12. symposium on biotechnology fu- 
els and chemicals: Gatlinburg, TN (United States); 7-11 May 1990. 
In Twelfth symposium on biotechnology for tuels and chemicals: 
Program and abstracts. 1141p. Order Number DE91000602. 
Source: OST| 

Gluconobacter oxydans cells were entrapped in alginate gel, 
stabilized with AL°* ions. and in gels based on polyacrylamide hy- 
drazie - Na - alginate. crosslinked with dialdehydes and Ca** ions. 
The conditions for immobilization of cells were investigated. The 
optimum concentration of used polymers and crosslinked reagents 
was determined. The biochemical activity of G. oxydans cells im- 
mobilized in gels of Ca-alginate, Ca-alginate stabilized with Al® 
ions, polyacrylamidhydrazie - Na alginate, crosslinked with 
polyvinylalcohol (oxidized by periodate), glutaraldehyde. and Ca** 
ions, and polyacrylamidehydrazide - Na - alginate crosslinked with 
glyoxal were established. Optimum pH, cultivation time of initial cell 
suspension, and optimum concentration of biocatalyst in the fer- 
mentation medium were discovered; and it was observed that 
immobilized cells of G. oxydans oxidized D-sorbitol to L-sorbose at 
a rate approximating that of free cells. G. oxydans cells immobi- 
lized in Ca-alginate were stable for 6 d. Cells immobilized in 
Ca-alginate, treated with AlS* ions, were stable more than 30 d; 
and cells immobilized in polyacrylamidehydrazide - Na - alginate 
were stable more than 50 d without loss in their activity. 


32666 (CONF-900512—Absts., pp. 1, Paper 63) Kinetics of 
growth and catechol production by Bacillus stearother- 
mophilus BR219. Worden, R.M. (Michigan State Univ., East 
Lansing (USA)); Subramanian, R.: Bly, M.J.; Winter, S.; Aronson, 
C.L. Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

Bacillus stearothermophilus BR219, a phenol-tolerant ther- 
mophile, catabolizes phenol via the meta pathway. Tetracycline 
blocks this pathway at an intermediate point, resulting in the 
accumulation of catechol, a specialty chemical used in the photo- 
graphic, pharmaceutical, and agricultural industries. A biological 
process for catechol production from phenol is under development. 
This paper presents kinetic data on cell growth and catechol pro- 
duction by B. stearothermophilus BR219. Batch growth curves 
were found to be relatively unaffected by pH in the range of 6.0 to 
8.0. Stable, continuous culture was achieved over a several-week 
period using a 10 mM (940 mg/l) phenol medium and dilution rates 
as high as 2.0 h—'. No evidence of microbial contamination was 
observed during this period despite the use of nonsterile sampling 
techniques on several occasions. When entrapped in thermostable, 
polysaccharide-gell support particles, B. stearothermophilus cells 
grew rapidly, as indicated by an INT staining technique. 


32667 (CONF-900512-Absts., pp. 1, Paper 65) Cell associ 
ated 6-galactosidase activity in mycelial pellets of Aspergillus 
and Penicillium sp. Reczey, K. (Technical Univ. of Budapest 
(Hungary)); Stalbrand, H.; Tjerneld, F.; Hahn-Haegerdal, B. Oak 
Ridge National Lab., TN (United States). [1990]. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 
for fuels and chemicals: Program and abstracts. 141p. Order 
Number DE91000602. Source: OSTI. 

It has previously been shown that mycelial pellets of the fungus 
Aspergillus phoenicis QM 329 retain 6-glucosidase activity and that 





such pellets can function as a self-immobilized enzyme preparation 
in a fluidized-bed reactor. In the present study, 13 strains of As- 
pergillus and 2 strains of Penicillium sp. were screened for (1) 
G-galactosidase activity and (2) pellet formation. Lactose, glucose, 
and lactose glucose were used as carbon sources. Mycelial associ- 
ated 6-galactosidase activity was found in 8 strains and all of them 
were able to form pellets under certain circumstances. In 5 strains, 
the 6-galactosidase activity remained associated with the mycelium 
even after sonication. In repeated batch hydrolyzes of lactose at 
60C, the stability of the mycelial associated 6-galactosidase activity 
was evaluated in relation both to the leakage from the mycelium 
and the thermal inactivation of the enzyme. 


32668 (CONF-900512—Absts., pp. 1, Paper 70) Isolation and 
characterization of two chromatographic forms of 4-D- 
glucosidase from Aspergillus niger. Himmel, M.E. (Solar Energy 
Research Inst., Golden, CO (USA)); Mitchell, D.J.; Baker, J.O.; Ad- 
ney, W.S.; Tatsumoto, K.; Grohmann, K.; Fox, J.W. Oak Ridge 
National Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

B-D-Glucosidase activity (EC 3.2.1.21) was isolated from dia- 
lyzed preparations of NOVO SP188, which was produced from 
clarified supernatants of Aspergillus niger fermentations. 6-D- 
Glucosidase activity was found to elute from high-performance-size 
exclusion chromatography (HPSEC) columns in a volume which 
corresponded to ~ 170,000 MW. This fraction was then subjected 
to DEAE on-exchange chromatography, where activity eluted in 
two distinct peaks, one at 270 and one at 310 mM NaCl. These 
two forms of the enzyme were found to behave identically on SDS- 
PAGE, HPSEC, and isoelectric focusing. Also, the N-terminal 
amino acid sequence, amino acid composition, fingerprint of 
tryptic-digest peptides, circular dichroism spectra, and reaction ki- 
netics appear identical for these forms. This feature of the A. niger 
enzyme is distinctly different from 6-glucosidase isozymes reported 
from other sources, where multiple forms tend to differ in molecular 
weight and/or isoelectric pH. The attempts to resolve this dilemma 
by endoglycosylase treatment of the native enzyme will also be re- 
ported. 


32669 (CONF-900512—Absts., pp. 1, Paper 76) Entrapped 
thermoalkalophilic Bacillus and endoglucanase production. Kr- 
ishna, K.B. (Jawaharlal Nehru Univ., New Delhi (india)); Varma, A. 
Oak Ridge National Lab., TN (United States). [1990]. From 12. 
symposium on biotechnology fuels and chemicals; Gatlinburg, TN 
(United States); 7-11 May 1990. In Twelfth symposium on biotech- 
nology for fuels and chemicals: Program and abstracts. 141p. 
Order Number DE91000602. Source: OSTI. 

The organism, a thermoalkalophilic Bacillus, was an isolate from 
a higher termite (Odonototermes obesus) infested soil of a semi- 
arid region of northern India. The optimum growth of the organism 
was at 60C and a pH of 9.0. It was a good cellulolytic and xy- 
lanolytic organism. Endoglucanase production in the organism was 
found to be inducible and catabolite-repressible. In order to have a 
continuous synthesis of the enzyme, the cells were entrapped in 
15% polyacrylamide gel. Cell leakage in the reactor conditions was 
nonsignificant. Morphologically there was not significant change, as 
evidenced by the critical point of dehydrated samples of the immo- 
bilized cells. Oxygen consumption was about 40% over that of free 
cells. The immobilized celis showed about 2 min nonconsumption 
of oxygen. Enzyme production by the immobilized cells was poor 
tor the first 2 d, but increased thereafter to about 140 units per 
day. The immobilized cells showed continuous enzyme production 
for 3 weeks; whereas in free cells, the rate of enzyme production 
was negligible after 5 d. 


32670 (CONF-900512—Absts., pp. 1, Paper 77) Purification 
of Trichoderma reesei cellobiohydrolase | by preparative na- 
tive gel electrophoresis. Lee, N.E. (Oak Ridge National Lab., TN 
(USA)); Woodward, J. Oak Ridge National Lab., TN (United 
States). [1990]. DOE Contract AC05-840R21400. From 12. sympo- 
sium on biotechnology fuels and chemicals; Gatlinburg, TN (United 
States); 7-11 May 1990. In Twelfth symposium on biotechnology 
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for fuels and chemicals: Program and abstracts. 
Number DE91000602. Source: OSTI. 

A simple procedure was developed for the routine separation of 
the major cellulase component, cellobiohydrolase |, from a crude 
commercial preparation of Trichoderma reesei cellulase. The crude 
enzyme (4 mil. ~80 mg protein, 9.6 p-nitrophenyicellobiosidase 
(PNPC) units) was initially separated by gel filtration on a 2.54 x 
94-cm BioGel P-100 column. The fractions containing PNPCase 
activity were pooled, lyophilized, and reconstituted in nanopure wa- 
ter (5 ml): and the procedure was repeated. The filtered enzyme (4 
ml, ~68 mg protein, 8.95 PNPCase units) was loaded into a single 
well (5 x 125 mm) and electrophoresis performed vertically on a 
7.5% native polyacrylamide gel (3.75 mm x 13 cm x 14 cm) at 
500 V and 150 mA until the dye marker (50% sucrose in 0.1% bro- 
mophenol blue) migrated to the bottom of the gel. The band 
containing CBH | enzyme was extracted from the gel by macera- 
tion of the gel in water, followed by centrifugation. After filtering 
and lyophilization, the enzyme was redissolved in 50 mM sodium 
acetate buffer, pH 5.0. The enzyme (11.2 mi, 22.5 mg, 3.23 PN- 
PCase units) was purified 1.2 fold by this procedure, and analytical 
gel electrophoresis (native and SDS) indicated CBH | to be >95% 
homogeneous. Using this method, mg quantities of CBH | can be 
obtained in three working days. 


141p. Order 


32671 (CONF-900512—Absts., pp. 1, Paper 80) Plant extract 
estimulation of biofilm production by the tea fungus Acetobac- 
ter xylinum. Fontana, J.D. (UFPR. Curitiba, Para (Brazil)); de 
Souza, A.M. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicais; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The unique ability of Acetobacter xylinum pertorming cellulose 
biosynthesis through activated cellulose synthase by a diguanyl 
cyclic nucleotide was clarified by Benziman et al. Biosynthesis con- 
trol also involves a specific phosphodiesterase able to cleave this 
unusual nucleotide. Home culture of A. xylinum is ubiquitous prac- 
tice and hence the popular denominations of algal jam or tea 
fungus for the zooglea thus obtained (to be designated, more prop- 
erly, as a schizoglea). A protective role for this polysaccharide 
mantle was recently proposed by Cannon et al., who also designed 
a synthetic medium for the maintenance of the bacterium in agar 
solidified media. The dried pellicle from an isolate of A. xylinum - 
BioFill - is being exponentially used as a temporary human and an- 
imal skin substitute in the medical treatment of bums, esthetic 
dermabrasions, and other dermic injuries. Several hundreds of 
cases of successful applications were reported for this commercial 
biofilm. Data on activators from a plant origin (teaceae, sapin- 
daceae, rubiaceae, aquifoliaceae, and esterculiaceae) as well as 
estimulators from a defined chemical! origin on A. xylinum (strain 
JDF) cellulosic membrane formation will be presented. 


32672 (CONF-900512—Absts., pp. 1, Paper 88) Determination 
of the partition coefficient for protein separation in an air- 
fluidized bioreactor. Kokitkar, P.B. (Vanderbilt Univ., Nashville, TN 
(USA)); Tanner, R.D. Oak Ridge National Lab., TN (United States). 
[1990]. From 12. symposium on biotechnology fuels and chemicals; 
Gatlinburg, TN (United States); 7-11 May 1990. In Twelfth sympo- 
sium on biotechnology for fuels and chemicals: Program and 
abstracts. 141p. Order Number DE91000602. Source: OSTI. 
Baker's yeast was grown on a semi-solid substrate (homoge- 
nized whole potatoes) in an air-fluidized bioreactor. During the 
batch bioprocess, certain proteins were trapped by sparging the ef- 
fluent air stream into a water chamber. Surprisingly, the proteins 
carried over were specific ones and not the most abundant ones 
available in the process mixture. The combined protein production 
and separation process is modeled as being an equilibrium process 
between the extracellular protein in the bioreactor and the protein 
carried over in the air. A partition coefficient is incorporated in the 
model, which governs the transfer of proteins from the process mix- 
ture to the micro water droplets in the air. The value of this partition 
coefficient is estimated by fitting the model to the experimental 
data described the air-fluidized bioreactor. The partition coefficient 
is assumed to be specific to each protein. In order to verify the 


ERA Vol. 16, No. 11 475 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5507 Microbiology 


above model. separate experiments were carried out in a separa- 
tory funnel using various enzymes (proteins) at different pH values. 
The enzymes isoelectric point is also included in order to obtain 
the best separation (at the greatest partition coefficient value). 


32673 (CONF-900512—Absts., pp. 1, Paper 93) A structured 
model for vegetative growth and sporulation in Bacillus 
thuringiensis. Starzak, M. (Univ. of Missouri, Columbia (USA)); 
Bajpai, R. Oak Ridge National Lab., TN (United States). [1990]. 
From 12. symposium on biotechnology fuels and chemicals; Gatlin- 
burg, TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

A mathematical mode! has been developed for the 6-endotoxin- 
producing Bacillus thuringiensis. The structure of the model 
involves the processes taking place during vegetative growth, 
those leading to the initiation of sporulation under conditions of car- 
bon and/or nitrogen limitation, and the sporulation events. The key 
features in the model are the pools of compounds such as NAD, 
NADH, ADP/ATP, PRPP/IMP, CDP/GTP, pyrimidine nucleotides, 
amino acids, nucleic acids, cell envelop proteins, and vegetative 
and spore proteins. These, along with sigma-factors that control 
the nature of RNA-polymerase during the different phases, effec- 
tively simulate the vegetative growth and sporulation. The initiation 
of sporulation is controlled by the intracellular concentration of 
GTP. Parameters of the model have been identified on the basis of 
balanced growth during vegetative phase and from experimental 
data during sporulation. Results of simulation of vegetative growth, 
initiation of sporulation, spore-formation, and production of 6- 
endotoxin under C- or N- limitation will be presented. Batch and 
fed-batch modes of operations will also be simulated and 
compared. Based upon these, appropriate strategies of reactor op- 
eration will be discussed. 


32674 (CONF-900512—Absts., pp. 1, Paper 111) Comparative 
microbial degradation of organic cyanide. Nawaz, M.S. (Selma 
Univ., AL (USA)); Davis, J.H.; Chapatwala, K.D. Oak Ridge Na- 
tional Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fueis 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Organic cyanides (R-CN) are extensively used in numerous in- 
dustrial processes, and this extensive usage poses a substantial 
problem in waste disposal systems. The purpose of this study was 
to evaluate Chromobacterium, Pseudomonas aeruginosa, and 
Pseudomonas putida for their ability to degrade organic cyanides. 
These strictly aerobic, gram-negative bacteria were isolated, identi- 
fied, and biochemically characterized. The isolates utilized a variety 
of organic cyanides and corresponding amides as a source of car- 
bon and nitrogen for growth. A temperature of 25 to 30C and a pH 
of 6.8 to 7.0 favored the maximum utilization of cyanides. One of 
the metabolites of organic cyanide degradation was ammonia. Ad- 
dition of readily metabolizable carbon substrates had a significant 
effect on the degradation of cyanides. This activity was higher in 
Pseudomonas putida than the other two organisms. It is concluded 
that Pseudomonas putida can be used to degrade organic cyanide 
under optimized conditions, which remain to be determined in the 
ecosystem. 


32675 (DOE/ER/13947—3) Control of genes encoding 
catabolic enzymes in Bradyrhizobium: Progress report. Parke, 
D.; Ornston, L.N. Yale Univ., New Haven, CT (United States). 
Dept. of Biology. [1991]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-88ER13947. Order Num- 
ber DE91016968. Source: OSTI; NTIS; GPO Dep. 

Our research addresses three inter-related questions: (1) does 
the ability to catabolize phenolics confer a selective advantage on 
bradyrhizobia?, (2) is there evidence that other peripheral catabolic 
enzymes of this bacterial group are synthesized constitutively?, 
and (3) does the 6-ketoadipate-succinyl CoA transferase have a 
broad substrate specificity which might account for its constitutive, 
high level of expression? Since obtaining mutant strains blocked in 
aromatic catabolism was regarding to be crucial to the first goal 
and helpful to the third, our efforts with Bradyrhizobium over the 
DOE funding period to date have concentrated on the isolation and 
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characterization of mutant strains. We have succeeded, with diffi- 
culty, in isolating several mutant strains of Bradyrhizobium 
japonicum 1-110 blocked in catabolism of quinate/shikimate and 
protocatechuate. We are now in a position to make rapid progress 
in our understanding of the control of catabolic enzymes in 
Bradyrhizobium and the role of phenolic catabolism in the ecology 
of this group of microbes. 2 figs. 


5508 Morphology 


Refer also to citation(s) 32573, 32574, 32575, 32576, 32577, 
32578, 32579 


32676 (CONF-9109241-5) Construction of a model of hu- 
man nasal airways using in vivo morphometric data. Guilmette, 
R.A.; Gagliano, T.J. Lovelace Biomedical and Environmental 
Research Inst., Albuquerque, NM (United States). Inhalation Toxi- 
cology Research Inst. [1991]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76EV01013. 
From 7. international symposium on inhaled particles; Edinburg 
(United Kingdom); 16-21 Sep 1991. Order Number DE91017513. 
Source: OSTI; NTIS; GPO Dep 

A method has been developed for constructing replicas of hu- 
man nasal airways based on in vivo morphometric data obtained 
from magnetic resonance images. The procedure consists of digi- 
tizing the perimeter of images of coronal sections of the airways, 
creating lofted surfaces between adjacent coronal images, and 
milling the airway surfaces in 1.5 mm acrylic plastic with a 
computer-controlied micromilling machine. The model described 
here consists of 62 sections that encompass the airways from the 
anterior nares to the posterior nasopharynx. & refs., 3 figs. 


32677 (TVA/PUB-90/10, pp. 87-97) Amiidae: Bowfin. Simon, 
T.P. Tennessee Valley Authority, Chattanooga, TN (United States). 
Div. of Water Resources. 1990. In Reproductive biology and early 
life history of fishes in the Ohio River drainage. Volume 1, 
Acipenseridae through  esocidae. 262p. Order Number 
DE91015954. Source: OSTI; NTIS 

The bowfin, Amia calva, is the sole extant member of the 
holostean family Amiidae. This primitive fish is a relict of a large 
tamily of fishes known only from Paleocene to Miocene fossils in 
Europe and the US. It was first recorded from North America as an 
Eocene fossil. The bowfin is not valued as a food fish; however, 
because of its predatory nature, it has been considered of value in 
managing sport fish populations. A detailed description of the mor- 
phology, reproduction, and early life ecology of A. calva in the Ohio 
river drainage is presented in this chapter. An extensive glossary is 
provided in the introduction to the document 


32678 (TVA/PUB-90/10, pp. 99-103) Anguillidae: Freshwa- 
ter eels. Wallus, R. Tennessee Valley Authority, Chattanooga, TN 
(United States). Div. of Water Resources. 1990. In Reproductive bi- 
ology and early life history of fishes in the Ohio River drainage. 
Volume 1, Acipenseridae through esocidae. 262p. Order Number 
DE91015954. Source: OSTI; NTIS. 

The American eel Anguilla rostrata is the only species of this 
monogeneric family occurring in North America. This eel is a 
catadromous species and larvae do not occur in fresh waters. By 
the time young eels enter tresh water, they resemble adults. It oc- 
curs in a variety of stream types throughout the Ohio River system. 
A brief discussion of the morphology, reproductive biology and 
early life ecology of A. rostrata is provided in this document be- 
cause of the superficial similarity of young eels and larval lampreys 
(ammocoetes). An extensive glossary is provided in the introduc- 
tion to the document. 


32679 (TVA/PUB-90/10, pp. 105-150) Clupeidae: Herrings. 
Wallus, R.; Kay, L.K. Tennessee Valley Authority, Chattanooga, TN 
(United States). Div. of Water Resources. 1990. In Reproductive bi- 
ology and early lite history of fishes in the Ohio River drainage. 
Volume 1, Acipenseridae through esocidae. 262p. Order Number 
DE91015954. Source: OSTI; NTIS. 

Clupeidae (herrings) is a large family of fishes whose members 
occur throughout the world. Most are pelagic marine species, some 
are anadromous, and a few live permanently in fresh water. They 
are seldom used by man as food, but are extremely important as 





forage for game fish. A detailed description of the morphology, re- 
production, and early life ecology of species occurring in the Ohio 
River system is presented in this chapter. Species discussed in- 
clude: the skipjack herring, Alosa chrysochloris; the alewife, Alosa 
pseudoharengus; the gizzard shad, Dorosoma depedianum; and 
the threadfin shad Dorosoma petenense. An extensive glossary is 
provided in the introduction to the document. 


32680 (TVA/PUB-90/10, pp. 213-222) Umbridae: Mudmin- 
nows. Wallus, R. Tennessee Valley Authority, Chattanooga, TN 
(United States). Div. of Water Resources. 1990. In Reproductive bi- 
ology and early life history of fishes in the Ohio River drainage. 
Volume 1, Acipenseridae through esocidae. 262p. Order Number 
DE91015954. Source: OSTI; NTIS. 

In North America three genera and four species of Umbridae are 
recognized. Umbra limi, the central mudminnow, is the only 
member of the family that occurs in the Ohio River system. Mud- 
minnows are able to use both atmospheric and aquatic respiration. 
They also successfully inhabit waters of high acidity and those sus- 
ceptible to heavy freezing. They have been variously classified and 
are now considered close relatives of the pikes, to which they have 
little superficial resemblance. A detailed description of the morphol- 
ogy, reproductive biology, and early life ecology of Umbra limi is 
presented in this chapter. An extensive glossary is provided in the 
introduction to the document. 


5509 Pathology 


32681 (DOE/ER/60939-2) Early lung cancer detection in 
uranium miners with abnormal sputum cytology: Technical 
Progress Report, September 1, 1990—July 31, 1991. Sacco- 
manno, G. Saint Mary's Hospital and Medical Center, Grand 
Junction, CO (United States). Jul 1991. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER60939. 
Order Number DE91017704. Source: OSTI; NTIS; INIS; GPO Dep. 

This work, supported by the United States Department of En- 
ergy, continues to add data on the health effects of cigarette 
smoking and radon exposure. Since the beginning of this contract, 
473 sputum samples have been collected from 286 uranium work- 
ers who are routinely screened in an effort to identify cell changes 
that could signal possible progression to lung cancer; seven new 
lung cancer cases have been identified during this period. At this 
time, there are 426 lung cancer cases in the uranium miner tumor 
registry with diagnostic slides from surgery and/or autopsy; an ad- 
ditional 40 cases have been diagnosed with sputum cytology only. 


5510 Physiological Systems 
Refer also to citation(s) 32605, 32703, 32767, 32768 


5520 Public Health 
Refer also to citation(s) 32766 


32682 (CONF-910981-3) Health-based cleanup goals at 
hazardous waste sites: Implications for risk management. 
Travis, C.C. Oak Ridge National Lab., TN (United States). [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Environmental remediation '91 
conference; Pasco, WA (United States); 8-11 Sep 1991. Order 
Number DE91018234. Source: OSTI; NTIS; GPO Dep. 

The challenge of setting realistic and well-defined remediation 
goals at hazardous waste sites is not being met. The majority of 
remedial alternatives are being selected without adequate evidence 
of their effectiveness and permanence. Remediation goals are be- 
ing set that not technically achievable. To correct this situation, 
DOE should focus on the fundamental areas of setting priorities in 
the remediation process and developing and selecting effective and 
permanent remedial alternatives. 8 refs. 


5530 Agriculture and Food Technology 
Refer also to citation(s) 30426, 32381 
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32683 (AECS-A/FRSR-34) The effect of low dose gamma 
irradiation on maize production (1985-1988). Al-Oudat, M 
(Atomic Energy Commission, Damascus (Syria)): Khalita, K. Atomic 
Energy Commission, Damascus (Syrian Arab Republic). Jun 1990. 
95p. (In Arabic). Order Number DE91645358. Source: OSTI: NTIS 
(US Sales Only): INIS. 

Presowing seed irradiation has been reported as a useful appli- 
cation of radiation in agriculture to stimulate growth and increase 
the yield of certain field crops. To the best of our knowledge the 
feasibility of this treatment has not yet been tested on maize in 
Syria. Our experiments were carried out in controlled, in field con- 
ditions, and in a large scale application. Samples of air dried seeds 
of maize (Var. Gota-82 and LG-11) of previous season were irradi- 
ated by gamma-rays from a 'S’Cs sourse using doses of 5, 7.5. 10, 
15, 20, 30, 40 and 50 Gy. at dose rate of 9.8 - 9.2 Gy/min. Then 
were planted after 2 days from irradiation with unirradiated control, 
in complete randomized block design and replicated 4 times for 
four seasons (1985-1988). The date revealed that gamma irradia- 
tion, at interval doses of 5 - 10 Gy led to, first: Acceleration of seed 
germination, faster development, intensive development of root 
system, increase plant hieght (12 - 19%) and significant increase in 
ear size and number, and second: Increase both green mass (15 - 
35%) and seed yield (10 - 31%), and percentage of seed protein (2 
- 17%). Large scale applications were performed in 1987 and 1988 
using a transportable irradiation unit POC-1 '5’Cs and dose of 7.5 
Gy. A significant yield increase was obtained from all fields. The 
average percentage increment varied from 13 - 30% which is ap- 
proximately 382-765 Kg/h. Therefore, presowing seed irradiation 
with low doses gamma irradiation ranging from 5 to 10 Gy, was 
found to be feasible for application in qualitative and quantitative 
improvement of maize yield. (author). 38 refs., 12 figs., 44 tabs. 


32684 (AECS-A/FRSR-40) Gamma rays effect on inducing 
semidwart mutants with good quality in the local durum wheat 
variety (Hamari). Mir Ali, Nizar (Atomic Energy Commission, Dam- 
ascus (Syria)). Atomic Energy Commission, Damascus (Syrian 
Arab Republic). Jan 1991. 35p. (in Arabic). Order Number 
DE91645359. Source: OSTI; NTIS (US Sales Only); INIS. 

The main objective of the present study was to test, under our 
field conditions, some promising M4-M5 mutant lines that were se- 
lected under green house conditions (U.K) from a Ph.D. project 
aimed at improving protein content in a local Syrian durum wheat 
variety Hamari. The study lasted 3 years, in the first year there 
were not enough seeds available for replications, thus, about 90 
lines were grown in one location after which many unsatisfactory 
lines were discarded. In the second and third years 3 recently re- 
leased varieties and 4 advanced lines from ICARDA were included 
in the trials with 4 replications and 2 and 3 locations in 1989 and 
1990 respectively. Nearest Neighbour Analysis was used to esti- 
mate the lines yield performance. The results indicated that, in all 
locations, there were some mutant lines that surpassed the vari- 
eties Sham 3 and Bhuth 1. Moreover, in the dry location (izraa) 3 
mutant lines have out yielded the OM-AI Rabi lines which were 
produced by ICARDA and described as being suitable in dry areas. 
The employment of ANOFT and FTAB programme was effective in 
selecting some lines of interest depending on multiple character 
selection with variable selection pressure. Such selections resulted 
in short mutant lines that were better in their yield and quality than 
the recently released varieties (except for variety Daki in the driest 
location, Izraa). These results need confirmation for three more 
years with increasing plot size and locations before sending the su- 
perior lines to the national testing and multiplication authorities. 
(author). 10 refs., 14 tabs. 


32685 (CNIC—-00372) The contamination on farm products 
trom '*|. Zhao Wenhu (Chinese Academy of Agricultural Sciences, 
Beijing, BJ (China). Inst. for Application of Atomic Energy); Xu 
Shiming; Hou Lanxin. China Nuclear Information Centre, Beijing, 
BJ (China). Feb 1990. 13p. (In Chinese). (IAAE-CN-0026.). Order 
Number DE91645376. Source: OSTI; NTIS (US Sales Only); INIS. 

The '5| contamination on 15 farm products have been investi- 
gated. The effects of 12 farm crops (wheat, bean, eggplants and 
other vegetables) contaminated by '=! during the growing stage 
on their fruits and seeds have been studied. The results show that 
the 125] radioactive substance is mainly concentrated on the fruit 
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surface. and the radioactivity rapidly decreased towards its kernel. 
The fruits and seeds would not be contaminated when plants were 
contaminated in the seedling stage. 


32686 (INIS-BR-2711) Lipids and basic proteins detection 
in plasmatic grains of trypanosomatides by ultra-structural cy- 
tochemistry. Soares, M.J. (Universidade Federal, Rio de Janeiro, 
RJ (Brazil). Inst. de Biofisica); Souza, W. de. Sociedade Brasileira 
de Microscopia Eletronica, Rio de Janeiro, RJ (Brazil). 1986 2p. (In 
Portuguese). (CONF-8612186-: Symposium on special techniques 
of electronic microscopy applied to biomedical sciences, Caxambu 
(Brazil), 10-11 Dec 1986). Order Number DE91645383. Source: 
OST!: NTIS (US Sales Only); INIS. 

Published in summary form only. TRYPANOSOMA/Jlipids; 
TRYPANOSOMA /proteins; TRYPANOSOMA’ radiation; MICRO- 
ANALYSIS; OSMIUM; TRYPANOSOMA; LIPIDS: PROTEINS 


32687 (INIS-mf—12936) Food Irradiation Newsletter. Vol. 15, 
no. 1. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). May 1991 83p. Order Number 
DE91645377. Source: OSTI: NTIS (US Sales Only): INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This Newsletter contains reports of the Final FAO/IAEA Research 
Coordination Meeting (RCM) on the Latin American Regional Co- 
operative Programme on Food Irradiation, the first FAO/IAEA RCM 
of the Research Coordination Programme on Analytical Detection 
Methods for Irradiation Treatment of Foods, and the final FAO/IAEA 
RCM on the Use of Irradiation as a Quarantine Treatment of Food 
and Agriculture Commodities. Also included are excerpts of the 
Seventh Annual Meeting of the International Consultative Group on 
Food irradiation (ICGFI) and a summary of an ICGFI Task Force 
Meeting on Irradiation as a Quarantine Treatment of Fresh Fruits 
and Vegetables. The new regulations on food irradiation in the 
United Kingdom, effective 1 January 1991, are summarized. 


32688 (INIS-mf-12962) Animal Production and Health 
Newsletter. No. 14. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Jun 1991 29p. Order Num- 
ber DE92601203. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Division of Nu- 
clear Techniques in Food and Agriculture. 

This newsletter contains brief reports of the five FAO/IAEA 
Research Coordination Meetings held in the first half of 1991, fo- 
cussing on improving animal reproduction research and animal 
disease diagnosis in Asia through the application of immunoassay 
techniques, improving the productivity of indiginous African live- 
stock using radioimmunoassay and related techniques, improving 
the diagnosis and control of trypanosomiasis and other vector- 
borne diseases of African livestock using immunoassay methods, 
and an inter-regional network for improving the productivity of 
camelids. The FAO/IAEA International Symposium on "Nuclear and 
Related Techniques in Animal Production and Health” is summarily 
described (the Symposium Proceedings should be published in Oc- 
tober, 1991), and applications are invited for a new coordinated 
research programme on the development of supplementation 
strategies for milk-producing animals in tropical and subtropical en- 
vironments. 


32689 (INPE-4843/90) Radiometric studies on wheat and 
bean cultures in three types of brazilian oxisoils. Formaggio, 
A.R.; Epiphanio, J.C.N. Instituto de Pesquisas Espaciais (INPE), 
Sao Jose dos Campos, SP (Brazil). May 1989. 8p. (In Por- 
tuguese). Order Number DE91642155. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A more detailed knowledge about the crops and soils spectral 
behaviour is needed when one wants to develop the potential of 
the multispectral measurement acquired by aerospace sensors with 
the purpose of monitoring, mapping and inventorying agricultural 
resources. In this work, 46 spectral curves (400 to 1050 nm) were 
obtained for wheat and bean, in the NW region of Sao Paulo State, 
where three important types of Brazilian Oxisoils occur: Latossolo 
Roxo, Latossolo Vermelho Escuro and Latossolo Vermelho 
Amarelo. The spectral measurement included a wide range of cul- 
tural conditions during the bean and wheat biological cycles. Some 
cultural indices were also obtained, as percent soil cover, leaf area 
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index and phytomass. The results lead to some indications: there 
were good simple linear correlations between spectral variables 
(TM simulated bands RTM). 2, 3, 4 and vegetation indices: simple 
Ratio, Normalized Difference Ratio and Transformed Vegetation In- 
dex and agronomic variables (LAI, phytomas and percent soil 
cover) for bean. On the other hand, there were good correlations 
between LA1 snf TRM4, Simple Ratio and Normalized Difference 
Ratio, as well as between percent soil cover and TRM4, using sim- 
ple linear model, for wheat. (author). 


32690 (SLU-REK-—65) Food production after a nuclear war. 
Eriksson, Aa.; Johanson, K.J.; Loensjoe, H. Swedish Univ. of Agri- 
cultural Sciences, Uppsala (Sweden). Dept. of Radioecology. 1990. 
83p. (In Swedish). Order Number DE92601201. Source: OSTI; 
NTIS (US Sales Only): INIS 

This report deals with the consequences of fallout contamination 
from nuclear explosions. It gives figures of radionuclide contamina- 
tion and migration. Transfer from plants to the animals and man 
are discussed as well as the radiation doses and the effects of the 
irradiation. (KAE). 
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Refer also to citation(s) 29849, 30164, 30167, 30168, 30169, 
30170, 30172, 30173, 30174, 30183, 30313, 30314, 31010, 31018, 
31062, 31101, 32238, 32270, 32396, 32399, 32400, 32401, 32405, 
32515, 32681, 32690, 32781, 33162, 33176, 33177, 33179, 33195, 
33203, 33204, 33442 


32691 (AECL-9718) Proceedings of the workshop on re- 
search needs in toxicology. Myers, D.K.; Osborne, R.V. (eds.). 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. May 1988. 245p. (CONF-8711358—: Research 
needs in toxicology, Chalk River (Canada), 3-4 Nov 1987). Order 
Number DE91642139. Source: OSTI; NTIS (US Sales Only); INIS. 

A workshop on the theme ‘Research Needs in Toxicology’ was 
held at the Chalk River laboratories in November 1987. A program 
in toxicological protection aims to develop a fundamental and 
unified understanding of the behaviour of toxic agents in the envi- 
ronment and workplace, and of the consequent effects on human 
health. This understanding is necessary so that risks from such 
agents can be assessed quantitatively and realistically. These as- 
sessments, together with consideration of economic and social 
factors, provide a sound basis for decisions made to safeguard 
health. Where are the gaps in our current knowledge and ability to 
make such assessments? What research is needed? In these 
workshop proceedings, a number of eminent toxicologists from 
Canada and the U.S.A. discuss these questions. 


32692 (AECL-9718, pp. 139-159) Detection and impact on 
cancer causation of persons exhibiting abnormal susceptibil- 
ity to carcinogenic agents. Gentner, N.E. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Morrison, D.P. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. May 1988. (CONF- 
8711358-: Research needs in toxicology, Chalk River (Canada), 
3-4 Nov 1987). In Proceedings of the workshop on research needs 
in toxicology. 245p. Order Number DE91642139. Source: OST]; 
NTIS (US Sales Only); INIS. 

The so-called ‘late biological effects’, like cancer and genetic 
consequences and cytotoxic effects (cell killing, at higher doses), 
were once thought to be an inevitable consequence of a given 
level of exposure, whether to background radiation, to chemicals in 
our biosphere, or form spontaneous damage, the 'wear and tear’ of 
living. The measurement of exposure, which results in living organ- 
isms in the formation of a related amount of DNA damage, became 
a surrogate for the end-effects that constitute risk. This may not be 
entirely appropriate. The concept of ‘equal exposure — equal risk’ 
assumes a homogeneous response of individuals. However, there 
are subgroups within the human population of persons whose cul- 
tured cells exhibit abnormal sensitivity to specific carcinogenic 
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agents and who may be at increased risk of cancer induced by 
these of similar agents. Modern molecular biology has shown that 
the majority of the damage in DNA is repaired by enzymatic DNA 
repair processes that restitute or ameliorate the lesions and restore 
normal DNA structure and function. In this view, it is not the initial 
damage that is of consequence but rather the residual damage left 
after the repair processes have acted. Since the vast majority of 
the initial DNA damage undergoes repair normally, variation in the 
efficiency of these processes in different persons may affect the 
actual risk of exposure. The human side of the cancer causation 
formula, that is, considerable importance. To understand how hu- 
man DNA repair processes function, our laboratories at Chalk 
River have studied ‘mutant’ human cell strains in tissue culture. 
Generally, these DNA repair-defective cell strains are derived from 
individual donors with heritable disorders that are associated with 
carcinogen-hypersensitivity and cancer-proneness. Such studies, 
together with related epidemiological research, have highlighted the 
importance of this new ’human’ factor in carcinogenesis. 


32693 (ANL/CP—73935) Alteration of the retinoblastoma 
gene locus in radium-exposed individuals. Hardwick, J.P.; 
Schlenker, R.; Huberman, E. Argonne National Lab., IL (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9107136-8: 9. International Congress of Radiation Research 
(ICRR) conference, Toronto (Canada), 7-12 Jul 1991). Order Num- 
ber DE91017964. Source: OSTI; NTIS; INIS: GPO Dep. 

This study was performed to determine if the retinoblastoma sup- 
pressor gene was altered in individuals exposed to radium. We 
analyzed the Rb gene in 30 individuals, 17 of whom were exposed 
to radium either occupationally or iatrogenically. In the kidney DNA 
trom four of nine radium-exposed individuals, the Rb gene was 
deleted. Three of these alterations in the Rb gene were internal 
deletions, which resulted in the absence of Rb mRNA accumula- 
tion. These results imply that the Rb gene is susceptible to 
radium-induced damage and confirm previous showing that radia- 
tion preferentially causes genomic deletions. The pronounced 
alterations in the non-tumorigenic femurs from radium-exposed in- 
dividuals suggests that in the many years of exposure there was a 
selection of cells with alterations, presumably because of their 
growth advantage. Also it implies that deletions of one of the Rb 
alleles can be one of the events (perhaps an initial one) in the pro- 
gression of radium-induced sarcomas. 11 refs., 2 figs. 


32694 (BfS-ISH-145/90) Spontaneous and radiation in- 
duced congenital malformations including their roles in 
miscarriages and stillbirths. Martignoni, K. Bundesamt fuer 
Strahlenschutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene. 
Jan 1990. 236p. (In German). Order Number DE91531543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the study described here an attempt was made to draw from a 
wide range of different sources data on the induction of congenital 
anomalies (malformations or defects existing at birth) by ionising 
and non-ionising rays during the various stages of gestation. This 
survey was chiefly based on findings in humans, results from ani- 
mal experiments were solely included in cases where no suitable 
material was available for Man. (orig.). 


32695 (BfS-ISH-152/91) Gestations and parturitions after 
the Chernobyl reactor accident. A representative evaluation 
tor the Federal Republic of Germany and Berlin (West). Short 
version. Hoeltz, J. (Infratest Gesundheitsforschung, Muenchen 
(Germany, F.R.)); Hoeltz, A.; Potthoff, P.; Brachner, A.; Grosche, 
B.; Hinz, G.; Kaul, A.; Martignoni, K.; Roedler, H.D.; Schwarz, E.; 
Tsavachidis, C. Bundesamt fuer Strahlenschutz, Neuherberg (Ger- 
many). Inst. fuer Strahlenhygiene. Jan 1991. 47p. (In German). 
Order Number DE91531404. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This study was aimed at evaluating courses of gestation and 
parturitions in the light of the Chernobyl reactor accident and at 
comparing the results obtained with those from a study carried out 
in 1981/82 on factors assumed to have a role in pre-term deliver- 
ies. In this connection, attempts were made to find out whether 
regional increases in radiation caused by the accident and the gen- 
eral uneasiness arising from this fact could be linked to higher 
rates of infants being born prematurely. A three-step procedure 


was followed for the survey, in which Step One hat the purpose of 
compiling basic data on the gestations and parturitions examined 
using information from patient records. In Step Two a biogramme 
was established on the basis of questionnaires filled in by pregnant 
women. Step Three was included for a post-partum ascertainment 
of material risk factors and data of paturition in women participating 
in the Step Two investigations. The information obtained from pa- 
tient records pointed to no differences in the percentage shares of 
premature deliveries between the individual exposure regions ex- 
amined, nor could any such discrepancies be revealed on the 
basis of the biogramme and post-partum survey. In areas showing 
elevated levels of radioactivity as a result of the Chernobyl fallout 
the proportion of women claiming to have fears about ecological 
afflictions invariably was 4 to 9% larger than that determined for ar- 
eas, where radiation exposure remained within the range generally 
accepted as normal. Statistically significant increases in the per- 
centage shares of premature deliveries could, however, be proven 
for groups of women showing additional risk factors other than ra- 
diation exposure. (orig./MG). 


32696 (CNIC—00333) The irradiating counter effect of IL-2 
on T lymphocyte subsets. Zhang Lansheng (Suzhou Medical 
Coll., JS (China)); Wang Ninghai; Xu Xingdi. China Nuclear Infor- 
mation Centre, Beijing, BU (China). Nov 1989. 5p. (in Chinese). 
(SMC—0036.). Order Number DE91645157. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The change of OKT3*, OKT,4* and OKT,* subsets in human pe- 
ripheral blood T lymphocytes damaged by 2.5 Gy ®°Co gamma 
rays was studied by indirect immunofluorescent method in the 
presence and absence of IL-2. The specific combination ability of 
OKT3, OKT, and OKTg monocione antibodies with membrane anti- 
gen of the lymphocyte subsets was determined. The purpose of 
this experiment was to observe the counter effect of IL-2 on T lym- 
phocyte subsets damaged by irradiation. T cell subsets of human 
peripheral blood in irradiated culture were compared to non- 
irradiated control culture. The results showed that after exposure to 
2.5 Gy the number of OKT3*, OKT,* and OKT,* T cells were re- 
markably decreased while the ratio of OKT4/OKTg, increased. It 
indicated that the OKT,* cells decreased more considerably. As 
the T cells were cultured for 96 hours in the presence of IL-2, the 
percentage of OKT3, OKT, and OKT, cells rose dramatically 
comparing to the absence of IL-2. It showed that the effect of irra- 
diation was countered by IL-2. 


32697 (CNIC—00384) A study on application of the combi- 
nation of hybridization with +-radiation in wheat breeding. 
Wang Jinxiang (Shanxi Academy of Agricultural Sciences, Taiyuan 
(China). Inst. of Agricultural Physics). China Nuclear Information 
Centre, Beijing, BU (China). Nov 1989. 19p. (In Chinese). ([AP-SX— 
0027.). Order Number DE91645218. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Fy and F, dry seeds of winter wheat were irradiated by ®°Co 4+- 
rays. The biological effects of M,, variation frequency and useful 
types of Mo were investigated. Percentages of the selectivities of 
Mz, M3 and Mg, were also evaluated. The results showed that the 
seeds treated by combining hybridization with +-radiation could in- 
crease variation frequency by 6~44%, useful types by 13~34%, 
and percentages of the selectivities by 6~70%, as compared with 
the seeds treated only by the hybridization. Thus, the strains with 
high yield and protein were selected. It indicates that to combine 
the hybridization with +-radiation is one of the ways for raising effi- 
ciency of wheat breeding. 


32698 (CONF-901010—-7) Preneoplastic transtormation of 
rat tracheal epithelial cells by inhaled radon progeny. 
Thomassen, D.G.; Newton, G.J.; Guilmette, R.A. Lovelace Biomed- 
ical and Environmental Research Inst., Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst. [1990]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76EV01013. From 29. Hanford symposium on health and the 
environment: indoor radon and lung cancer—reality or myth; Rich- 
land, WA (United States}; 16-19 Oct 1990. Order Number 
DE91017508. Source: OSTI; NTIS; GPO Dep. 

Because all individuals are exposed to alpha radiation from in- 
haled radon progeny, we conducted research to address a basic 
question concerning the role of inhaled radon progeny in respiratory 
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carcinogenesis: Does inhalation of radon progeny induce the early, 
preneoplastic changes involved in respiratory carcinogenesis? The 
rat tracheal cell was our model for experimental carcinogenesis. 
These results demonstrate that (1) respiratory cells exposed in vivo 
sustained biologically damaging doses of radiation from inhaled 
radon progeny, (2) inhaled radon-progeny-induced preneoplastic 
changes in respiratory cells, and (3) radon-progeny-damaged cells 
were repaired, or lost in vivo with time after exposure. This model 
of respiratory carcinogenesis is useful for characterizing the role of 
inhaled radon progeny in respiratory carcinogenesis and for defin- 
ing the risk from exposure. 37 refs., 1 figs., 1 tab. 


32699 (CONF-901010-8) Deposition of radon progeny in 
nonhuman primate nasai airways. Yeh, H.C. (Lovelace Biomedi- 
cal and Environmental Research Inst., Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst.): Cheng, Y.S.; Su, 
Y.F.; Morgan, K.T. Lovelace Biomedical and Environmental Re- 
search Inst., Albuquerque, NM (United States). [1991]. 2O0p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76EV01013. From 29. Hanford symposium on 
health and the environment: indoor radon and lung cancer-reality 
or myth; Richland, WA (United States); 16-19 Oct 1990. Order 
Number DE91017511. Source: OST!; NTIS; GPO Dep. 

Information on aerosol deposition patterns in the human respira- 
tory tract is needed to improve health risk estimates for exposure 
to airborne radon progeny. To investigate this, deposition of 22°Rn 
progeny in Rhesus monkey nasal casts was examined. A substan- 
tial fraction of the inhaled ultrafine particles are deposited in the 
nasal cast. Deposition efficiency increases with decreasing particle 
size, reaching a maximum value of 80% for particles 1.7 nm in 
diameter. Breathing flow rate has a minimal effect on deposition ef- 
ficiency. Deposition efficiencies for particles smaller than 100 nm in 
diameter are similar for monkey and human nasal casts. Equations 
based on turbulent diffusion can be fitted to these data for either 
inspirational or expirational flow. These mathematical expressions 
will be useful for modifying the inhaled particle deposition and 
dosimetry models. 20 refs., 9 figs., 1 tab (MHB) 


32700 (CONF-9010406—1) Radiation-induced mesothe- 
liomas in rats. Hahn, F.F.; Haley, P.J.; Hubbs, A.F.; Hoover, 
M.D.; Lundgren, D.L. Lovelace Biomedical and Environmental 
Research Inst., Albuquerque, NM (United States). Inhalation Toxi- 
cology Research Inst. [1990]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76EV01013. 
From International workshop on mechanisms in fiber carcinogene- 
sis; Albuquerque, NM (United States); 22-25 Oct 1990. Order 
Number DE91017485. Source: OSTI; NTIS; INIS; GPO Dep. 

Mesotheliomas have been reported in rats that inhaled pluto- 
nium, but these tumors have not been extensively studied. To 
investigate a possible role for inhaled radionuclides in the induction 
of mesotheliomas, four life-span studies conducted at the Inhala- 
tion Toxicology Research Institute are reviewed. A total of 3076 
F344 rats were exposed by inhalation to aerosols of 2°°PuOz, 
mixed uranium-plutonium oxide, or '*CeO.. Results showed that 
a low incidence of pleural mesotheliomas was induced by either 
alpha- or beta-emitting radionuclides deposited and retained in the 
lung. Chronic alpha irradiation was more effective per unit dose in 
producing mesotheliomas than chronic beta irradiation of the lung 
by a factor of 15. 7 refs., 1 tab., 7 figs. (MHB) 


32701 (CONF-9103198-1) Biophysical and biomathemati- 
cal adventures in radiobiology. Scott, B.R. Lovelace Biomedical 
and Environmental Research Inst., Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst. [1991]. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76EV01013. From 5. annual Southern University College of 
Science symposium on versatility and wonders or physics; Baton 
Rouge, LA (United States); Mar 1991. Order Number DE91017484. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Highlights of my biophysical and biomathematical adventures in 
radiobiology is presented. Early adventures involved developing 
“state-vector models” for specific harmful effects (cell killing, life 
shortening) of exposure to radiation. More recent adventures led to 
developing “hazard-function models” for predicting biological effects 
(e.g., cell killing, mutations, tumor induction) of combined exposure 
to different toxicants. Hazard-function models were also developed 
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for predicting harm to man from exposure to large radiation doses. 
Major conclusions derived from the modeling adventures are as fol- 
lows: (1) synergistic effects of different genotoxic agents should 
not occur at low doses; (2) for exposure of the lung or bone mar- 
row to large doses of photon radiation, low rates of exposure 
should be better tolerated than high rates; and (3) for some types 
of radiation (e.g., alpha particles and fission neutrons), moderate 
doses delivered at a low rate may be more harmful than the same 
dose given at a high rate. 53 refs., 7 figs. 


32702 (CONF-9107167—1) Comparison of bone lesions in- 
duced by inhaled °°SrCiz or ®PuO2. Hahn, F.F.; Gillett, N.A.; 
Boecker, B.B.; Guilmette, R.A.; Muggenburg, B.A. Lovelace 
Biomedical and Environmental Research Inst., Albuquerque, NM 
(United States). Inhalation Toxicology Research Inst. [1991]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76EV01013. From Joint bone radiobiology work- 
shop; Toronto (Canada); 12-13 Jul 1991. Order Number 
DE91017509. Source: OSTI; NTIS; GPO Dep. 

Radionuclides inhaled in a soluble form translocate from the lung 
to other organs of the body. A frequent site of deposition and re- 
tention is the skeleton. If the dose delivered to the skeleton is high 
enough, bone tumors may result. Both 9°SrCiz and ?38PuO. are 
radionuclides that have induced bone neoplasms in Beagle dogs 
after inhalation exposure. In this paper, we compare and contrast 
the bone tumors induced by these two radionuclides that have 
emissions with widely different energy and linear energy transfer 
characteristics. The results show that the alpha-emitting radionu- 
clide, °°8Pu, induced primary bone cancers that were 89% 
osteosarcomas, primarily of the vertebra, pelvis and humerus. The 
beta-emitting radionuclide, °°Sr, induced bone cancers that were 
osteosarcomas, but included significant numbers of heman- 
giosacromas (29%). The tumors were primarly of the skull, rib, 
pelvis, and scapula. Radiation osteodystrophy was a frequent find- 
ing with *38Pu exposure, but rare with °°Sr exposure. In neither 
case, however, did radiation osteodystrophy appear necessary for 
the neoplastic process. 5 refs., 3 tabs. 


32703 (CONF-9109241-1) Subcellular distribution of 77 Am 
in beagle lungs following inhalation of 2“1Am(NO3)3 aerosols. 
Taya, A.; Mewhinney, J.A.; Guilmette, R.A. Lovelace Biomedical 
and Environmental Research Inst., Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst. [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76EV01013. From 7. international symposium on inhaled 
particles; Edinburg (United Kingdom); 16-21 Sep 1991. Order 
Number DE91017510. Source: OSTI; NTIS; GPO Dep. 

The aim of this study was to characterize the binding nature of a 
small fraction of Am retained for a long time in the beagle lung. 
Three dogs were exposed to Am nitrate aerosols (1.3-1.6 yum ac- 
tivity median aerodynamic diameter; og 1.8-1.9) to give initial lung 
burdens of 109-131 kBq. At 21 d after exposure, lung lobes were 
processed by homogenizatiorfractionation methods and autoradio- 
graphy techniques. The results suggest that after the dissolution of 
Am nitrate particles, most of the Am retained in the lungs becomes 
associated with the connective tissue. The treatment of connective 
tissue samples with DTPA and HCl, which released various 
amounts of Am depending on the treatment periods, further 
suggests that Am is bound to different binding sites within the con- 
nective tissue, such that Am is eventually from the majority of 
these sites, leaving only a small fraction of the initially deposited 
Am bound for a long time. It is suggested that this fraction is the 
basis of the “transformed compartment” described in the Mewhin- 
ney and Griffith biokinetic model for Am. 5 refs., 3 tabs. 


32704 (CONF-9109241—4) The toxicity of inhaled particles 
of 2®Pu0, in dogs. Muggenburg, B.A. (Lovelace Biomedical and 
Environmental Research Inst., Albuquerque, NM (United States). 
Inhalation Toxicology Research Inst.); Guilmette, R.A.; Griffith, 
W.C. Jr.; Hahn, F.F.; Boecker, B.B.; Gillett, N.A. Lovelace Biomedi- 
cal and Environmental Research Inst., Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst. [1991]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76EV01013. From 7. international symposium on inhaled 
particles; Edinburg (United Kingdom); 16-21 Sep 1991. Order 
Number DE91017514. Source: OSTI; NTIS; INIS; GPO Dep. 





This study was conducted to determine the toxicity of inhaled 
238PuO, in the dog. Inhalation was selected because it is the 
mostly likely route of human exposure in the event of an accidental 
airborne release. Of 166 dog in the study, 72 inhaled 1.5m and 
72 inhaled 3.0 um activity median aerodynamic diameter particles 
of 98PuO,. Another 24 dogs inhaled the aerosol vector without 
plutonium. The aerosol exposures resulted in initial pulmonary bur- 
dens ranging from 37 to 0.11 and 55.5 to 0.37 kBq of *®Pu/kg 
body mass, of 1.5 um and 3.0 y, particles, respectively. The parti- 
cles dissolved slowly resulting in translocation of the Pu to liver, 
bone and other sites. The dogs were observed for biological effects 
over their life span. Necropsies were performed at death, and tis- 
sues were examined microscopically. The principal late-occurring 
effects were tumors of the lung, skeleton, and liver. Risk factors 
estimated for these cancers were 2800 lung cancers/10* Gy, 800 
liver cancers/10* Gy, and 6200 bone cancers/10* Gy for dogs. The 
potential hazard from 7®Pu to humans may include tumors of the 
lung, bone and liver because of the likelihood of similarity of the 
dose patterns for the two species. 10 refs., 1 fig., 3 tabs. 


32705 (CONF-911107-5) Dose assessment for a '°’Cs con- 
tamination incident. Kocher, D.C. Oak Ridge National Lab., TN 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Winter 
meeting of the American Nuclear Society (ANS); San Francisco, 
CA (United States); 10-15 Nov 1991. Order Number DE91014581. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Radiological surveys along the CSX Transportation Group rail- 
road tracks in Oak Ridge, Tennessee, have found areas of '°’Cs 
contamination which probably resulted from low-level waste opera- 
tions during the 1960s. This paper summarizes an assessment of 
potential radiation doses to the public, including railroad workers, 
from exposure to the '°’Cs. The significance of the contamination 
and needs for remediation are evaluated by comparing the dose 
estimates and survey data with proposed guidelines for limiting ex- 
posures of the public. 5 refs. 


32706 (DOE/ER/60417-T3) Fast neutron dosimetry: 
Progress report, 1 July 1988-1 July 1991. DeLuca, P.M. Jr.; 
Pearson, D.W. Wisconsin Univ., Madison, W! (United States). 
Dept. of Medical Physics. [1991]. 100p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER60417. 
Order Number DE91016907. Source: OSTI; NTIS; INIS; GPO Dep. 

During 1988-1990 the magnetic resonance dosimetry project 
was completed, as were the 250 MeV proton shielding measure- 
ments. The first cellular experiment using human cells in vitro at 
the 1 GeV electron storage ring was also accomplished. More de- 
tail may be found in DOE Report #DOE/EV/60417-002 and the 
open literature cited in the individual progress subsections. We 
report Kinetic Energy Released in Matter (KERMA), factor mea- 
surements in several elements of critical importance to neutron 
radiation therapy and radiation protection for space habitation and 
exploration for neutron energies below 30 MeV. The results of this 
effort provide the only direct measurements of the oxygen and 
magnesium kerma factors above 20 MeV neutron energy, and the 
only measurements of the iron kerma factor above 15 MeV. They 
provide data of immediate relevance to neutron radiotherapy and 
impose strict criteria for normalizing and testing nuclear models 
used to calculate kerma factors at higher neutron energies. 


32707 (IAEA-R-5785-F) Establishment of reference man in 
Korea: Final report tor the period 1 December 1989 -. 30 
November 1990. Yung Jin Kim. International Atomic Energy 
Agency, Vienna (Austria). Mar 1991. 33p. Sponsored by Chung- 
nam National Univ., Taejon (Korea, Republic of). Order Number 
DE91645304. Source: OSTI; NTIS (US Sales Only); INIS. 

To determine the physical standards of the Reference Korean, 
research has been initiated in Korea within the framework of the 
IAEA Coordinated Research Programme "Compilation of Anatomi- 
cal, Physiological and Metabolic Characteristics for a Reference 
Asian Man”. The physical data of 21,406 Koreans, corresponding to 
0.05% of the total Korean population, were compiled. All the data 
were divided into small groups according to age and sex. Data on 
the mass of internal organs from 1,921 Koreans (1,344 male and 
577 female) were collected. All the data are given in a tabulated 
form. It was shown that the anatomical parameters of Reference 
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Korean were, as usual, similar to those of Reference Japanese but 
different from those of ICRP Reference Man from Publication 23. 
However, the weights of several internal organs (liver, pancreas) 
were different from those of Japanese. 11 refs, 4 figs, 24 tabs. 


32708 (INFO-0279) Review of the radiological significance 
of revised dose estimates for the Hiroshima-Nagasaki bomb 
survivors. Myers, D.K. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Osborne, R.V. 
Atomic Energy Control Board, Ottawa, ON (Canada). Mar 1988. 
39p. Order Number DE91642137. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Recently, the International Commission on Radiological Protec- 
tion (ICRP) has indicated that new dosimetric and epidemiological 
data on Japanese bomb survivors will ‘raise the risk estimate (for 
fatal cancers) for the exposed population by a total factor of the or- 
der of 2. This change is for a population of all ages, whereas for a 
worker population of ages 18-65 the changes will be small’. The 
present report has reviewed the available scientific literature that is 
relevant to this statement. The topics reviewed in this report in- 
clude: (a) the methods used in previous reports by scientific 
committees to calculate estimated lifetime risks of radiation-induced 
fatal cancers; (b) recent revisions of the dosimetry for Hiroshima- 
Nagasaki survivors; (c) updates on the epidemiological data on the 
Hiroshima-Nagasaki survivors; and (d) revised estimates of fatal 
cancer risk from the Hiroshima-Nagasaki data. 


32709 (INIS-BR-2710) Mycoplasmas detection in cells and 
serum culture by negative contrast. Majerowicz, S. (Fundacao 
Inst. Oswaldo Cruz (FIOCRUZ), Rio de Janeiro, RJ (Brazil). Dept. 
de Virologia); Barth, O.M. Sociedade Brasileira de Microscopia 
Eletronica, Rio de Janeiro, RJ (Brazil). 1986 2p. (in Portuguese). 
(CONF-8612186—: Symposium on special techniques of electronic 
microscopy applied to biomedical sciences, Caxambu (Brazil), 10- 
11 Dec 1986). Order Number DE91645158. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. CELL CULTURES/ransmission 
electron microscopy; IMMUNE SERUMSAransmission electron mi- 
croscopy; FLUORESCENCE; MICROSCOPY; MYCOPLASMA; 
ULTRAVIOLET RADIATION 


32710 (INIS-mf-—12961, pp. 69) Health hazards due to radon 
and Its daughters. Khan, H.A. (Pakistan Inst. of Nuclear Science 
and Technology, Islamabad (Pakistan). Nuclear Engineering Div.). 
Atomic Energy Organization of Iran, Teheran (iran, Islamic Repub- 
lic of). 1990. 173p. (CONF-9011232—: International conference on 
high levels of natural radiation, Ramsar (iran, Islamic Republic of), 
3-7 Nov 1990). In Book of abstracts of the international conference 
on high levels of natural radiation held in Ramsar, Islamic Republic 
of Iran, 3-7 Nov 1990. Order Number DE92601158. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADON/health hazards; AL- 
PHA DECAY; DAUGHTER PRODUCTS; LUNGS; RADON 


32711 (INIS-mf—12961, pp. 38-39) Studies on uptake of tho- 
rium in human body. Sunta, M.C. (Bhabha Atomic Research 
Centre, Bombay (India). Health Physics Div.); Jaiswal, D.D.; Dang, 
S.H. Atomic Energy Organization of Iran, Teheran (Iran, Islamic 
Republic of). 1990. 173p. (CONF-9011232-: International confer- 
ence on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In Book of abstracts of the interna- 
tional conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. THORIUM/uptake; BODY; 
BODY BURDEN; HAIR; MAN; NATURAL RADIOACTIVITY; NEU- 
TRON ACTIVATION ANALYSIS; RADIONUCLIDE KINETICS; 
THORIUM; UPTAKE 


32712 (INIS-mf-12961, pp. 33-34) Environmental transfer 
pathways and transfer factors. Paschoa, A.S. (Comissao Na- 
cional de Energia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil). 
Atomic Energy Organization of Iran, Teheran (iran, Islamic Repub- 
lic of). 1990. 173p. (CONF-9011232-: International conference on 
high levels of natural radiation, Ramsar (iran, Islamic Republic of), 
3-7 Nov 1990). In Book of abstracts of the international conference 
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on high levels of natural radiation held in Ramsar. Islamic Republic 
of Iran, 3-7 Nov 1990. Order Number DE92601158. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Published in summary form only. RADIUM 226/environmental ex- 
posure pathway; BUILDUP; PLANKTON: RADIOECOLOGICAL 
CONCENTRATION; TRANSLOCATION 


32713 (INIS-mf—1 2961, pp. 42-43) Technologically enhanced 
natural radiation and the significance of related risks. Stein- 
haeusler, F. (International Atomic Energy Agency, Vienna (Austria). 
Div. of Nuclear Safety). Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of). 1990. 173p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(iran, Islamic Republic of). 3-7 Nov 1990). In Book of abstracts of 
the international conference on high levels of natural radiation held 
in Ramsar. Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
risk assessment; CONTROL; PUBLIC HEALTH; TECHNOLOGY 
IMPACTS 


32714 (INIS-SU-260) KAll-union radiobiological confer- 
ence. V. 5: Summaries of reports. AN SSSR, Moscow (USSR). 
1989 213p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 

This volume contains brief descriptions of reports presented at 
the All-Union Radiobiological Conference. Selected items have 
been processed separately for inclusion in the Energy Science and 
Technology Database. (AT) 


32715 (INIS-SU-260, pp. 1138-1139) Investigations of ery- 
throcyte functional properties under low dose irradiation. 
Badzhinyan, S.A. (Ministerstvo Zdravookhraneniya Armyanskoj 
SSR, Erevan (USSR). Sektor Radiobiologii). AN SSSR, Moscow 
(USSR). 1989. 213p. (in Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 5: Summaries of reports. 
Order Number DE91003117. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ERYTHROCYTES /low dose irradiation; BIOLOGICAL 
FUNCTIONS; CELL MEMBRANES; EARLY RADIATION EF- 
FECTS; ERYTHROCYTES 


32716 (INIS-SU-260, pp. 1147-1148) Radiation hormesis 
and new principles of modifications. Kalendo, G.S. (Akademiya 
Meditsinskikh Nauk SSSR, Moscow (USSR). Onkologicheskij 
Nauchnyj Tsentr). AN SSSR, Moscow (USSR). 1989. 213p. (In 
Russian). (CONF-8908259-: 1. All-Union _ radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 5: Summaries of reports. Order 
Number DE91003117. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. LOW DOSE IRRADIATION/radiosensitivity; LOW 
DOSE IRRADIATION/response modifying factors; ANIMAL CELLS; 
BIOLOGICAL RADIATION EFFECTS; CELL PROLIFERATION; 
FRACTIONATED IRRADIATION; IN VITRO; RADIOSENSITIVITY 


32717 (INIS-SU-260, pp. 1188) Assessment of cytogenetic 
eftect of low dose irradiation in children. Eliseeva, |.M. (AN 
SSSR, Moscow (USSR). Inst. Obshchej Genetiki); lofa, Eh.L. AN 
SSSR, Moscow (USSR). 1989. 213p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 7. All-union radiobiological confer- 
ence. V. 5: Summaries of reports. Order Number DE91003117. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHILDREN/biological radiation effects; CHROMOSO- 
MAL ABERRATIONS; CHERNOBYLSK-4 REACTOR; CHILDREN; 
LOW DOSE IRRADIATION; LYMPHOCYTES; MITOSIS; REAC- 
TOR ACCIDENTS 


32718 (INIS-SU-—261, pp. 8-9) Metabolic model of alkaline 
elements in the human organism. Zajtsev, Yu.A. Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436-: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actual 
problems of dosimetry in internal irradiation: Summaries of reports. 
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Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ALKALINE EARTH METALS/mathematical models; 
ALKALINE EARTH METALS/radionuclide kinetics; BONE TIS- 
SUES/buildup; BIOLOGICAL FUNCTIONS; BUILDUP; MAN; 
METABOLISM 


32719 (INIS-SU-261, pp. 34) Modifying eftect of ferracin on 
kinetics of 4Cs and '’Cs in children. Buldakov, L.A. (and oth- 
ers); Lyaginskaya. A.M.; Dement'ev, S.l. Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (In Russian). (CONF-8909436—-: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actual 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CESIUM 134/radionuclide kinetics; CESIUM 137/ 
radionuclide kinetics; RADIONUCLIDE KINETICS/iron complexes; 
BIOLOGICAL HALF-LIFE; CHILDREN; RESPONSE MODIFYING 
FACTORS 


32720 (INIS-SU-261, pp. 37-38) Dosimetric assessment of 
blocking and decorporating effect of decreasing internal 
irradiation with radioactive cesium in case of using ferrocin- 
containing tood stuffs. Korzun, V.N.; Likhtarev, |.A.; Buzynnyj, 
M.G.; Derevyago, |.B.; Litvinets, L.A.; Rogal’skaya, L.A.; Pen’kov, 
A.A.; Yakovieva, G.N. Ministerstvo Zdravookhraneniya SSSR, 
Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (in 
Russian). (CONF-8909436-: All-union conference on actual prob- 
lems of dosimetry in internal irradiation, Gomel’ (Byelorussian 
SSR), 20-21 Sep 1989). In Actua/ problems of dosimetry in internal 
irradiation: Summaries of reports. Order Number DE91003122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 137/intestinal absorption; INTESTINAL AB- 
SORPTION/iron complexes; STRONTIUM 85/intestinal absorption; 
FOOD; INTERNAL IRRADIATION; RADIONUCLIDE KINETICS; 
RATS; RESPONSE MODIFYING FACTORS 


32721 (INIS-SU-261, pp. 12-14) Biological half-life of ce- 
sium in children. Lebedev, O.V. (Nauchno-issledovatel’skij Inst. 
Radiatsionnoj Gigieny, Leningrad (USSR)); Yakoviev, V.A. Minister- 
stvo Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436—-: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actua/ 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 tab. CESIUM 137/biological half-life; CHILDREN; 
CONTAMINATION; INTERNAL IRRADIATION; RADIONUCLIDE KI- 
NETICS; SEX DEPENDENCE 


32722 (INIS-SU-261, pp. 14-15) Modified model of lung 
clearance. Khokhryakov, V.F.; Susilova, K.G. Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436—-: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actua/ 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PLUTONIUM COMPOUNDS/lung _ clearance; 
INHALATION; MATHEMATICAL MODELS; RADIONUCLIDE KI- 
NETICS 


32723 
pounds of 7®Pu and Pu through skin of rats and pigs. 
Bazhin, A.G. Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). 
(CONF-8909436-: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 
Sep 1989). In Actual problems of dosimetry in internal irradiation: 
Summaries of reports. Order Number DE91003122. Source: 
OSTI; NTIS (US Sales Only); INIS. 


(INIS-SU-261 pop: 3-4) Resorption of some com- 





Short note. PLUTONIUM 238/skin absorption; PLUTONIUM 239/ 
skin absorption; EXTRAPOLATION; PLUTONIUM OXIDES; RA- 
DIONUCLIDE KINETICS; RATS; SWINE 


32724 (INIS-SU-261, pp. 32-33) Water content in mammal 
cells as a factor determining dose of tritium oxide. Balonov, 
M.|. | (Nauchno-lssledovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR)); Zhesko, T.V. Ministerstvo Zdravookhraneniya 
SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 
81p. (In Russian). (CONF-8909436-: All-union conference on ac- 
tual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actual problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. 1 tab. ANIMAL CELLS/water; BODY FLUIDS/ 
biological indicators; WATER; BONE MARROW; CELL NUCLEI; 
EPITHELIUM; INTESTINES; MICE; OVARIES; RADIATION 
DOSES; RADIONUCLIDE KINETICS; RATS; SPLEEN: TESTES; 
TRITIUM OXIDES 


32725 (INIS-SU-261, pp. 2-3) Methodological provision for 
internal dose estimation used in development of modern 
domestic RPG. Arefieva, Z.S.; Kut’kov, V.A.; Osanov, D.P.; Se- 
menova, L.V.; Tikhonova, O.N. Ministerstvo Zdravookhraneniya 
SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 
8ip. (In Russian). (CONF-8909436-: All-union conference on ac- 
tual problems of dosimetry in_ internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actual problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. SAFETY STANDARDS; RADIATION DOSES/ 
dosimetry; COMPARATIVE EVALUATIONS; COMPUTER CODES; 
ICRP; INTERNAL IRRADIATION; LET; PHANTOMS; QUALITY 
FACTOR; RADIATION PROTECTION; RADIONUCLIDE KINETICS; 
REFERENCE MAN; USSR ORGANIZATIONS; DOSIMETRY 


32726 (INIS-SU-263, pp. 33-35) Lattice Raman scattering in 
gamme-irradiated tryptophan crystals. Gorelik, V.S.; Zlobina, 


L.l.; Sardarly, R.M. AN SSSR, Moscow (USSR). Fizicheskij Inst. 
1990. 46p. (In Russian). In Experimental and theoretical physics: 


No. 3. Order Number DE91003126. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The character of change in lattice Raman spectra of aromatic 
aminoacid crystals-D-tryptophan - under the effect of gamma radia- 
tion has been traced. The choice of aromatic aminoacid as object 
for investigation is related to assumed high sensitivity of tryptophan 
crystal structure to the effect of short-wave irradiation due to the 
presence of a great number of protons in it, which interect inten- 
sively with gamma quanta. Considerable change in lattice Raman 
spectrum of D-tryptophan crystals under the effect of small doses 
of gamma irradiation has been revealed. 


32727 (INIS-SU-269/A, pp. 3-4) Photoactivating action of 
He-Ne laser on man ceruloplasmin. Aleksandrova, L.A.; 
Basiladze, L.l.; Shabunevich, L.V.; Zhumankulov, M.S. Gosu- 
darstvennyj Komitet Soveta Ministrov SSSR po Nauke i Tekhnike, 
Moscow (USSR); AN SSSR, Moscow (USSR); Ministerstvo Ehlek- 
tropromyshiennosti SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Problem Onkologii. 1989. 219p. (in 
Russian). (CONF-8909444—: All-union conference on the effect of 
low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). In All-union conference on the effect of low-dose laser irra- 
diation on the blood: Summaries of reports. Order Number 
DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CERULOPLASMIN/helium-neon lasers; BIOLOGICAL 
FUNCTIONS; BIOLOGICAL RADIATION EFFECTS; CERULO- 
PLASMIN; DOSE-RESPONSE RELATIONSHIPS; IN VITRO; MAN 


32728 (INIS-SU-269/A, pp. 4-5) Change of blood optical 
properties in case of low energy laser radiation with wave 
length 0.89 mkm. Andreev, E.M.; Aleksandrov, M.T.; Dobkin, 
V.G.; Bondarev, G.B.; Evstigneev, A.R.; Zhedannova, M.E.; Doro- 
gov, V.A. Gosudarstvennyj Komitet Soveta Ministrov SSSR po 
Nauke i Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); 
Ministerstvo Ehlektropromyshlennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
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1989. 219p. (In Russian). (CONF-8909444—: All-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In Al/-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/laser radiation; BLOOD/optical properties; 
BIOLOGICAL RADIATION EFFECTS; BLOOD; LOW DOSE IRRA- 
DIATION 


32729 (INIS-SU-269/A, pp. 9-10) Some peculiarities of laser 
radiation effect on the blood. Gordeeva, S.|.; Volodina, |.L. Gosu- 
darstvennyj Komitet Soveta Ministrov SSSR po Nauke i Tekhnike, 
Moscow (USSR); AN SSSR, Moscow (USSR); Ministerstvo Ehlek- 
tropromyshlennosti SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Problem Onkologii. 1989. 219p. (in 
Russian). (CONF-8909444-: All-union conference on the effect of 
low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). In All-union conference on the effect of low-dose laser irra- 
diation on the blood: Summaries of reports. Order Number 
DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. ERYTHROCYTES/helium-neon lasers: BIO- 
LOGICAL FUNCTIONS; BIOLOGICAL RADIATION EFFECTS; 
ELECTRIC CONDUCTIVITY; ERYTHROCYTES; IN VITRO 


32730 (INIS-SU-269/A, pp. 14-15) Device for in vitro blood 
irradiation on the basis of photometer and semiconductor 
laser device ALT-Uzor. Evstigneev, A.R. Gosudarstvenny| Komitet 
Soveta Ministrov SSSR po Nauke i Tekhnike, Moscow (USSR); AN 
SSSR, Moscow (USSR); Ministerstvo Ehlektropromyshiennosti 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Problem Onkologii. 1989. 219p. (In Russian). (CONF- 
8909444—: All-union conference on the effect of low-dose laser 
irradiation on the blood, Kiev (USSR), 27 Sep 1989). in Al/-union 
conference on the effect of low-dose laser irradiation on the blood: 
Summaries of reports. Order Number DE92001304. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/irradiation devices; BLOOD/laser radiation; 
BLOOD; IN VITRO; LOW DOSE IRRADIATION; PHOTOMETERS 


32731 (INIS-SU-269/A, pp. 15-16) Effect of He-Ne laser on 
free radical oxidation in blood depending on radiation doses. 
Zhumankulov, M.S.; Pluzhnikov, M.S.; Shabunevich, L.V.; Ivanov, 
B.S.; Basiladze, L.I.; Kholmogorov, V.E. Gosudarstvennyj Komitet 
Soveta Ministrov SSSR po Nauke i Tekhnike, Moscow (USSR); AN 
SSSR, Moscow (USSR); Ministerstvo Ehlektropromyshiennosti 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Problem Onkologii. 1989. 219p. (in Russian). (CONF- 
8909444-: All-union conference on the effect of low-dose laser 
irradiation on the blood, Kiev (USSR), 27 Sep 1989). In Al/-union 
conference on the effect of low-dose laser irradiation on the blood: 
Summaries of reports. Order Number DE92001304. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/dose-response relationships; BLOOD/helium- 
neon lasers; BIOLOGICAL RADIATION EFFECTS; BLOOD; 
ENZYMES; OPTIMIZATION; OXIDATION; RADICALS 


32732 (INIS-SU-269/A, pp. 59-60) Effect of helium-neon 
lasers on some physico-chemical indices of blood. Belousov, 
S.S.; Zin’kovskaya, T.M.; Mironov, Yu.M.; Atamanov, V.M. Gosu- 
darstvennyj Komitet Soveta Ministrov SSSR po Nauke i Tekhnike, 
Moscow (USSR); AN SSSR, Moscow (USSR); Ministerstvo Ehlek- 
tropromyshlennosti SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Problem Onkologii. 1989. 219p. (in 
Russian). (CONF-8909444-: All-union conference on the effect of 
low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). In All-union conference on the effect of low-dose laser irra- 
diation on the blood: Summaries of reports. Order Number 
DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/helium-neon lasers; BLOOD; BLOOD 
PLASMA; CARDIOVASCULAR DISEASES; CHEMILUMINES- 
CENCE; IN VITRO; LIPIDS; RADICALS 


32733 (INIS-SU-269/A, pp. 74-75) Effect of low-intensive 
red light on immune factors of peripheral blood in case of a 
number of pathological states. Gladkova, N.D.; Novikov, V-F.; 
Zvereva, K.V.; Grunina, E.A.; Bogdanovich, O.V. Gosudarstvennyj 
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Komitet Soveta Ministrov SSSR po Nauke i Tekhnike, Moscow 
(USSR); AN SSSR, Moscow (USSR); Ministerstvo Ehlektro- 
promyshlennosti SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Problem Onkologii. 1989. 219p. (in 
Russian). (CONF-8909444-: All-union conference on the effect of 
low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). In Al/-union conference on the effect of low-dose laser irra- 
diation on the blood: Summaries of reports. Order Number 
DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNITY /laser radiation; BIOLOGICAL RADIATION 
EFFECTS: BLOOD; IMMUNITY; IN VITRO; LOW DOSE IRRADIA- 
TION; PATHOLOGICAL CHANGES 


32734 (INIS-SU-269/A, pp. 96-97) Quantum therapy as a 
new method of increasing adaptation of blood formation to 
medium in patients with ischemia and hypertension. Karpenko, 
V.V.; Kisil’, S.S.; Berezina, L.A. Gosudarstvenny} Komitet Soveta 
Ministrov SSSR po Nauke i Tekhnike, Moscow (USSR); AN SSSR, 
Moscow (USSR); Ministerstvo Ehlektropromyshiennosti SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Problem Onkologii. 1989. 219p. (In Russian). (CONF-8909444—: 
All-union conference on the effect of low-dose laser irradiation on 
the blood, Kiev (USSR), 27 Sep 1989). In All-union conference on 
the effect of low-dose laser irradiation on the blood: Summaries of 
reports. Order Number DE92001304. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BLOOD/laser radiation; BIOLOGICAL RADIATION 
EFFECTS; BLOOD; HYPERTENSION; IN VITRO; ISCHEMIA; PA- 
TIENTS 


32735 (INIS-SU-269/A, pp. 7-8) Effect of laser radiation on 
rat blood cells exposed to x-radiation. Volodina, |.L.; Stetsenko, 
|.V. Gosudarstvennyj Komitet Soveta Ministrov SSSR po Nauke i 
Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); Minister- 
stvo Ehlektropromyshlennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
1989. 219p. (In Russian). (CONF-8909444—: All-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In Al/-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. BLOOD CELLS/helium-neon lasers; BLOOD 
FORMATION/biological radiation effects; RATS; RESPONSE MOD- 
IFYING FACTORS; X RADIATION 


32736 (INIS-SU-269/A, pp. 104) Ultraviolet irradiation of 
blood and plasmopheresis in treatment of patients with pri- 
mary lung hypertension. Konopleva, L.F.; Shamaev, A.N.; Kisil’, 
S.S. Gosudarstvennyj Komitet Soveta Ministrov SSSR po Nauke i 
Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); Minister- 
stvo Ehlektropromyshlennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
1989. 219p. (In Russian). (CONF-8909444-: All-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In All-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/ultraviolet radiation; BIOLOGICAL RADIA- 
TION EFFECTS; BLOOD; BLOOD CIRCULATION; FIBRINOGEN; 
HYPERTENSION; IN VITRO; LUNGS; PATIENTS; TRANSFU- 
SIONS 


32737 


(INIS-SU-269/A, pp. 111-112) Change of blood gas 
content factors in patients with acute breakages of coronary 
blood circulation on the background of quantum hemotherapy. 
Krasnitskij, S.S.; Tolstopyatov, S.M.; Shabil'yanov, A.V.; Rejko, 
M.N. Gosudarstvennyj Komitet Soveta Ministrov SSSR po Nauke i 
Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); Minister- 


stvo Ehlektropromyshiennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). inst. Problem Onkologii. 
1989. 219p. (in Russian). (CONF-8909444-: All-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In All-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. BLOOD/helium-neon lasers; BIOLOGICAL 
RADIATION EFFECTS; BLOOD; BLOOD CIRCULATION; CAR- 
DIOVASCULAR DISEASES; PATIENTS; TRANSFUSIONS 


32738 (INIS-SU-269/A, pp. 114-116) Laserohemotherapy in 
treating skin allergic vasculitis. Kulaga, V.V.; Shvareva, T.!. Go- 
sudarstvennyj Komitet Soveta Ministrov SSSR po Nauke i 
Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); Minister- 
stvo Ehilektropromyshlennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
1989. 219p. (In Russian). (CONF-8909444-: All-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In Al/-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. VASCULAR DISEASES/laser radiation; ALLERGY; 
BIOLOGICAL RADIATION EFFECTS; PATIENTS; RADIOTHER- 
APY; SKIN 


32739 (INIS-SU-269/A, pp. 124-125) Instrumental and labo- 
ratory methods in assessment of quantum hemotherapy 
efficiency in patients acute coronary insufficiency. Mali- 
novskaya, P.Eh. (and others); Sirenko, Yu.N.; Krasnitskij, S.S. 
Gosudarstvenny| Komitet Soveta Ministrov SSSR po Nauke i 
Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); Minister- 
stvo Ehlektropromyshlennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
1989. 219p. (In Russian). (CONF-8909444—: All-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In Al/-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/cardiovascular diseases; BLOOD/uttraviolet 
radiation; BIOLOGICAL RADIATION EFFECTS; BLOOD; IN 
VITRO; PATIENTS; TRANSFUSIONS 


32740 (INIS-SU-269/A, pp. 144-146) Effect of low-power 
laser radiation of blood on the intensity of peroxidation in pa- 
tients with severe ischemia. Popov, Yu.V.; Kukuj, L.M.; Faktor, 
Eh.A.; Ganalina, |.E.; Khavezon, A.B.; Sorokina, O.G. Gosu- 
darstvennyj Komitet Soveta Ministrov SSSR po Nauke i Tekhnike, 
Moscow (USSR); AN SSSR, Moscow (USSR); Ministerstvo Ehiek- 
tropromyshiennosti SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Problem Onkologii. 1989. 219p. (in 
Russian). (CONF-8909444—: All-union conference on the effect of 
low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). In All-union conference on the effect of low-dose laser irra- 
diation on the blood: Summaries of reports. Order Number 
DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/laser radiation; BLOOD/lipids; BIOLOGICAL 
RADIATION EFFECTS; BLOOD; LIPIDS; ISCHEMIA; LOW DOSE 
IRRADIATION; OXIDATION; PATIENTS; PEROXIDES 


32741 (INIS-SU-269/A, pp. 147-148) Effect of helium-neon 
laser radiation on complement-bounding complexes of blood 
plasma of patients with cardiovascular diseases. Rodionov, 
V.G. Gosudarstvennyj Komitet Soveta Ministrov SSSR po Nauke i 
Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); Minister- 
stvo Ehlektropromyshlennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
1989. 219p. (In Russian). (CONF-8909444-: All-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In All-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. BLOOD PLASMA/helium-neon lasers; BIOLOGICAL 
RADIATION EFFECTS; CARDIOVASCULAR DISEASES; COM- 
PLEMENT; IMMUNITY; IMMUNOGLOBULINS; PATIENTS 


32742 (INIS-SU-269/A, pp. 169-170) On mechanisms of 
laserohemotherapy. Shvareva, T.!|. Gosudarstvennyj Komitet 
Soveta Ministrov SSSR po Nauke i Tekhnike, Moscow (USSR); AN 
SSSR, Moscow (USSR); Ministerstvo Ehlektropromyshiennosti 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Problem Onkologii. 1989. 219p. (in Russian). (CONF- 
8909444: All-union conference on the effect of low-dose laser 





irradiation on the blood, Kiev (USSR), 27 Sep 1989). In Al/-union 
conference on the effect of low-dose laser irradiation on the blood: 
Summaries of reports. Order Number DE92001304. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/helium-neon lasers; VASCULAR DISEASES/ 
blood; ALLERGY; BIOLOGICAL RADIATION EFFECTS; BLOOD; 
IMMUNITY; IN VITRO; SKIN 


32743 (INIS-SU-269/A, pp. 180-182) Light irradiation of 
blood is a fundamental side of the problem. Gamaleya, NF. 
Gosudarstvennyj Komitet Soveta Ministrov SSSR po Nauke i 
Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR): Minister- 
stvo Ehiektropromyshiennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
1989. 219p. (In Russian). (CONF-8909444—: All-union conference 
on the effect of low-dose laser irradiation on the blood, Kiev 
(USSR), 27 Sep 1989). In All-union conference on the effect of low- 
dose laser irradiation on the blood: Summaries of reports. Order 
Number DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. 11 refs. BLOOD/laser radiation; BIOCHEMICAL RE- 
ACTION KINETICS; BIOLOGICAL FUNCTIONS; BIOLOGICAL 
RADIATION EFFECTS; BLOOD; LOW DOSE IRRADIATION 


32744 (INIS-SU-269/A, pp. 182-183) Photodissociation of 
oxyhemoglobulin. Dzhagarov, B.M. Gosudarstvennyj Komitet 
Soveta Ministrov SSSR po Nauke i Tekhnike, Moscow (USSR); AN 
SSSR, Moscow (USSR); Ministerstvo Ehlektropromyshiennosti 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Problem Onkologii. 1989. 219p. (In Russian). (CONF- 
8909444—: All-union conference on the effect of low-dose laser 
irradiation on the blood, Kiev (USSR), 27 Sep 1989). In Al/-union 
conference on the effect of low-dose laser irradiation on the blood: 
Summaries of reports. Order Number DE92001304. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. HEMOGLOBIN/aser radiation; BIOCHEMICAL RE- 
ACTION KINETICS; BIOLOGICAL RADIATION EFFECTS; 
HEMOGLOBIN; OXIDATION 


32745 


(INIS-SU-269/A, pp. 185-187) Reversible changes of 
plasmatic membranes of blood elements as an initial stage of 
stimulation induced by laser radiation. Ivanov, A.V.; Kupin, V.I.; 
Eremeev, B.V.; Zakharov, S.D. Gosudarstvenny| Komitet Soveta 
Ministrov SSSR po Nauke i Tekhnike, Moscow (USSR); AN SSSR, 


Moscow (USSR); Ministerstvo Ehlektropromyshlennosti SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Problem Onkologii. 1989. 219p. (in Russian). (CONF-8909444—: 
All-union conference on the effect of low-dose laser irradiation on 
the blood, Kiev (USSR), 27 Sep 1989). In Al/-union conference on 
the effect of low-dose laser irradiation on the blood: Summaries of 
reports. Order Number DE92001304. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. CELL MEMBRANES/blood cells; CELL MEM- 
BRANES/helium-neon lasers; BIOLOGICAL RADIATION EFFECTS; 
BIOLOGICAL REPAIR; IN VITRO; LOW DOSE IRRADIATION 


32746 (INIS-SU-269/A, pp. 192-193) Mathematical criteria 
of the effect of helium-neon and helium-cadmium lasers on 
lymphocytes of donors and oncological patients. Lapteva, 
R.M.; Baisheva, S.A.; Fryazinova, T.S. Gosudarstvennyj Komitet 
Soveta Ministrov SSSR po Nauke i Tekhnike, Moscow (USSR); AN 
SSSR, Moscow (USSR); Ministerstvo Ehlektropromyshiennosti 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Problem Onkologii. 1989. 219p. (In Russian). (CONF- 
8909444—: All-union conference on the effect of low-dose laser 
irradiation on the blood, Kiev (USSR), 27 Sep 1989). In All-union 
conference on the effect of low-dose laser irradiation on the blood: 
Summaries of reports. Order Number DE92001304. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPHOCYTES/helium-neon lasers; BIOLOGICAL 
RADIATION EFFECTS; IMMUNITY; IN VITRO; LYMPHOCYTES; 
MAMMARY GLANDS; MATHEMATICAL MODELS; NEOPLASMS; 
PATIENTS 


32747 (INIS-SU-269/A, pp. 195-197) Effect of low intensive 
laser radiation on spatial structure and function of prominent 
biopolymers. Mostovnikov, V.A.; Mostovnikova, G.R.; Plavskij, 
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V.Yu.; Tret'yakov, S.A. Gosudarstvennyj Komitet Soveta Ministrov 
SSSR po Nauke i Tekhnike, Moscow (USSR): AN SSSR, Moscow 
(USSR); Ministerstvo Ehlektropromyshiennosti SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem 
Onkologii. 1989. 219p. (in Russian). (CONF-8909444—: All-union 
conference on the effect of low-dose laser irradiation on the blood, 
Kiev (USSR), 27 Sep 1989). In All-union conference on the effect 
of low-dose laser irradiation on the blood: Summaries of reports. 
Order Number DE92001304. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. LACTATE DEHYDROGENASE/utraviolet radiation; 
BIOLOGICAL RADIATION EFFECTS; ENZYME ACTIVITY; IN 
VITRO; MOLECULAR STRUCTURE 


32748 (INIS-SU-269/A, pp. 197-198) Trigger mechanism of 
therapeutic eftect of autotransfusion of blood irradiated with 
ultraviolet radiation. Samojlova, K.A. Gosudarstvennyj Komitet 
Soveta Ministrov SSSR po Nauke i Tekhnike, Moscow (USSR); AN 
SSSR, Moscow (USSR); Ministerstvo Ehlektropromyshlennosti 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Problem Onkologii. 1989. 219p. (In Russian). (CONF- 
8909444-: All-union conference on the effect of low-dose laser 
irradiation on the blood, Kiev (USSR), 27 Sep 1989). In Al/-union 
conference on the effect of low-dose laser irradiation on the blood: 
Summaries of reports. Order Number DE92001304. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/biological radiation effects; BLOOD/ 
ultraviolet radiation; BIOLOGICAL FUNCTIONS; BLOOD; IN 
VITRO; TRANSFUSIONS 


32749 (INIS-SU-269/A, pp. 198-200) Immediate change of 
receptor apparatus of circulating mononuclears in case of var- 
ious methods of blood photomodification. Samojlova, K.A.; 
Obolenskaya, K.D.; Gamova, |.M.; Skorodumova, E.A. Gosu- 
darstvennyj Komitet Soveta Ministrov SSSR po Nauke i Tekhnike, 
Moscow (USSR); AN SSSR, Moscow (USSR); Ministerstvo Ehiek- 
tropromyshiennosti SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Problem Onkologii. 1989. 219p. (in 
Russian). (CONF-8909444-: All-union conference on the effect of 
low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). In All-union conference on the effect of low-dose laser irra- 
diation on the blood: Summaries of reports. Order Number 
DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD/early radiation effects; BLOOD/helium-neon 
lasers; BLOOD; IN VITRO; ISCHEMIA; LYMPHOCYTES; MONO- 
CYTES; PATIENTS; TRANSFUSIONS 


32750 (INIS-SU-—269/A, pp. 112-114) Change of volume and 
content of interstitial liquid in patients with radiation-induced 
edema of upper limbs under laser therapy. Kuz'mina, E.G.; 
Degtyareva, A.A.; Rogova, N.M.; Doroshenko, L.N. Gosudarstven- 
nyj Komitet Soveta Ministrov SSSR po Nauke i Tekhnike, Moscow 
(USSR); AN SSSR, Moscow (USSR); Ministerstvo Ehlektro- 
promyshlennosti SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Problem Onkologii. 1989. 219p. (in 
Russian). (CONF-8909444-: All-union conference on the effect of 
low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). In All-union conference on the effect of low-dose laser irra- 
diation on the blood: Summaries of reports. Order Number 
DE92001304. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. EDEMA/radiation injuries; RADIATION INJURIES/ 
laser radiation, ARMS; BIOLOGICAL RADIATION EFFECTS; 
EDEMA; GAMMA RADIATION; MAMMARY GLANDS; NEO- 
PLASMS; PATIENTS; RADIOTHERAPY 


32751 (INIS-SU-269/A, pp. 203-204) New concepts of 
hemoglobin oxygenation-deoxygenation mechanism optimize- 
tion of laser radiation effect of the blood. Shevchenko, Yu.N.; 
Poraj-Koshits, M.A. Gosudarstvennyj Komitet Soveta Ministrov 
SSSR po Nauke i Tekhnike, Moscow (USSR); AN SSSR, Moscow 
(USSR); Ministerstvo Ehiektropromyshlennosti SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem 
Onkologii. 1989. 219p. (In Russian). (CONF-8909444—: All-union 
conference on the effect of low-dose laser irradiation on the blood, 
Kiev (USSR), 27 Sep 1989). In All-union conference on the effect 
of low-dose laser irradiation on the blood: Summaries of reports. 
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Order Number DE92001304. Source: OSTI; NTIS (US Sales Only): 
INIS. 

Short note. HEMOGLOBIN/laser radiation: BIOCHEMICAL RE- 
ACTION KINETICS; BIOLOGICAL RADIATION EFFECTS; 
HEMOGLOBIN 


32752 (INIS-SU-269/A, pp. 205-206) Effect of monochro- 
matic red light on E-rosetteforming activity of man 
lymphocytes at various periods of 24 hours of the day. 
Shishko, E.D.; Ben’kovskaya. N.P.; Krashchenko, V.N. Gosvu- 
darstvennyj Komitet Soveta Ministroy SSSR po Nauke i Tekhnike, 
Moscow (USSR); AN SSSR, Moscow (USSR): Ministerstvo Ehlek- 
tropromyshlennosti SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Problem Onkologii. 1989. 219p. (In 
Russian). (CONF-8909444-: All-union conference on the effect of 
low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). In All-union conference on the effect of low-dose laser irra- 
diation on the blood: Summaries of reports. Order Number 
DE92001304. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. LYMPHOCYTES/utraviolet radiation; BIOLOGICAL 
FUNCTIONS; EARLY RADIATION EFFECTS; LYMPHOCYTES; 
MAN; TIME DEPENDENCE 


32753 (INP-1434/B) Mutagenic effect of ionizing radiation 
and chemical and environmental agents in Tradescantia. 
Cebulska-Wasilewska. A. Institute of Nuclear Physics, Cracow 
(Poland). 1988. 127p. (In Polish). Order Number DE91645225. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The studies covered the following problems: an influence of 
some environmental agents on the mutagenic effectiveness of ion- 
izing radiation, interaction between ionizing radiation and chemical 
mutagens in the induction of somatic mutations and also an appli- 
cation of Tradescantia model system for biological monitoring. The 
studies showed that the pretreatment of Tradescantia plants with 
sodium fluoride or the modification of the soil composition with 
dolomite admixture, visibly influences plants radiosensitivity. The 
analysis of the changes in the dose-response curves suggested 
that the employed agents were influencing in different ways the re- 
pair processes of the DNA. The studies on the interaction between 
agents proved that the synergistic effect occurs in case of com- 
bined action of ionizing radiation with such chemical mutagens as 
ethyl methansulfonate or 1,2 dibromomethane. It was also discov- 
ered that in the range of low doses the effect was proportional to 
radiation dose and total exposition to chemical mutagen. The field 
application of Tradescantia method defined the mutagenicity of air 
pollution in the Cracow area. The highest frequencies of mutations 
were detected after the Chernobyl accident and after the damage 
of the filters in the Pharmaceutical Plant. The applied method was 
evaluated in respect of its usefulness for biological monitoring of 
environmental pollution. 163 refs. (author). 


32754 (KFK-4770) Effect of bone-status on retention and 
distribution of americium-241 in bones of small rodents. 
Martens, G.B. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Genetik und Toxikologie von Spaltstoffen; 
Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer Bio- und Geowis- 
senschaften. Jul 1990. 147p. (in German). Order Number 
DE91531656. Source: OSTI; NTIS (US Sales Only); INIS. 

Forced physical exercise before and after application of 
americium-241 resulted in only small changes in bone-structure 
and behaviour of the radionuclide in bone. Feeding of a low phos- 
phorus or low calcium diet resulted in an increased excretion of 
americium from bone, whereby Zn-DTPA as chelating agent re- 
moved an additional fraction of the radionuclide from bone. Low 
calcium diet and simultaneous continuous infusion of pharmacolog- 
ical doses of vitamin D-hormones didn’t increase the excretion of 
americium more than the low calcium diet alone. (orig.). 


32755 (KFK-4871) Diagnostic measures and therapeutic 
possibilities in incorporations of radioactive substances. 
Ohlenschlaeger, L. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Medizinische Abt. Apr 1991. 49p. (In German). Order 
Number DE91531557. Source: OSTI; NTIS (US Sales Only); INIS. 

In the interest of better understanding the diagnostic measures 
to be taken in cases of incorporation, the exposure pathways of an 
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incorporation are outlined and their physical and chemical mecha- 
nisms described. Attention is drawn to the need for interdisciplinary 
cooperation with health physics. Therapeutic possibilities are indi- 
cated for both first aid measures and further treatment by the 
authorized physician. These efforts are intended to reduce the ab- 
sorption of the radionuclide from the gastro-intestinal tract, prevent 
the ascension of activity from a wound deposit to the transfer com- 
partiment. and impede depostions of the radioactive substance in 
some organs. In-house experience accumulated in the treatment of 
incorporation accidents associated with transuranium isotopes is 
described on the basis of some case reports. (orig.). - 


32756 (NEI-NO-127) Studies of early effects of ultraviolet 
B irradiation on hairless mouse epidermis. Olsen, W.M. Oslo 
Univ. (Norway). 1990 94p. Order Number DE92601177. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Reprints of seven previously printed papers are attached. 

The present study describes various early biochemical and cell 
kinetic aspects of the acute response of hairless epidermis with ir- 
radiation of narrow-banded wavelengths in the ultraviolet B region 
of the spectrum (280-320 nm), and their possible relationship to ul- 
traviolet carcinogenicity. In vivo exposure of hairless mouse skin to 
a single dose of various narrow-banded wavelengths of ultraviolet 
B light demonstrated that 280, 290, 297 and 302 nm had a car- 
cinogenic potency according to the tetrazolium test. No induction of 
DT-diaphorase was observed, which may signify that the actions of 
ultraviolet B light and chemical skin carcinogens differ at the cellu- 
lar level, even though the nuclear effect on DNA may in principle 
be the same, e.g. mutation events, activation or amplication of 
oncogens, inhibition of anti-oncogens, etc. The early epidermal cell 
kinetic after a biologically relevant dose of ultraviolet B irradiation 
at a wavelength of 297 nm could be divided into two periods: the 
initial inhibition in the uptake of tritiated thymidine and the mitotic 
rate were followed by a long-lasting depression in the DNA synthe- 
sis rate combined with rapid cell proliferation. This shows that the 
acute vascular response (erythema and edema) to ultraviolet B 
lights is also associated with epidermal perturbations similar to the 
carcinogen-associated delay in cell cycle passage seen after chem- 
ical skin carcinogens like 7,12-dimethylbenz(a)anthracene and 
methyinitrosourea, as well as to the regenerative proliferation ob- 
served after chemical skin irritants like cantharidin. 93 refs., 6 figs. 


32757 (PNL—7600-Pt.1) Pacific Northwest Laboratory an- 
nual report for 1990 to the DOE Office of Energy Research: 
Part 1, Biomedical sciences. Park, J.F. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1991. 151p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE91015807. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes progress on OHER human heatth, bio- 
logical, and general life sciences research programs conducted at 
PNL in FY 1990. The research develops the knowledge and scien- 
tific principles necessary to identify understand, and anticipate the 
long-term health consequences of energy-related radiation and 
chemicals. Our continuing emphasis is to decrease the uncertainty 
of health risk estimates from existing and developing energy- 
related technologies through an increased of understanding of how 
radiation and chemicals cause biological damage. The sequence of 
this report of PNL research reflects the OHER programmatic struc- 
ture. The first section, on human health research, concerns 
epidemiological and statistical studies for assessing health risks. 
The next section contains reports of biological research in labora- 
tory animals and in vitro cell systems, including research with 
radionuclides and chemicals. The general life sciences research 
section reports research conducted for the OHER human genome 
research program. 


32758 (PNL-SA-19034) Using uncertainty analyses to test 
tor differences in fractional transfers of Pu and 2°+29puy to 
cattle grazing a contaminated arid environment. Gilbert, R.O. 
(Pacific Northwest Lab., Richland, WA (United States)); Bittner, 
E.A.; Essington, E.H. Pacific Northwest Lab., Richland, WA (United 
States). 16 May 1991. 47p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
9108100—5: American Statistical Association (ASA) annual 





meeting, Atlanta. GA (United States). 18-22 Aug 1991). Order 
Number DE91017844. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reports the results of Monte Carlo uncertainty and 
sensitivity analyses of the modeled fractional transters of °9°Pu and 
239+249By from the gastrointestinal tract to the tissues of cattle that 
grazed a plutonium contaminated arid site near the Nevada Test 
Site. The analyses were conducted to assess the uncertainty in 
model parameters for the purpose of testing if the fractional trans- 


fer of 2°8Pu was greater than that of 259+249Pu to the tissues of the 
cattle. A sensitivity analysis of the fractional transfer model indi- 
cated that the Pu tissue concentration was the model parameter 
that had the highest correlation with computed fractional transfers. 
It was shown that accurate information on the variability of tissue 
concentrations is needed to obtain accurate estimates of the un- 
certainty of modeled fractional transfers. 34 refs., 3 figs., 5 tabs. 


32759 (SNV-3891) Assessment of health risks caused by 
air pollutants. Nilsson, Robert. National Swedish Environment 
Protection Board, Solna (Sweden). Feb 1991. 100p. Order Number 
DE92601190. Source: OSTI; NTIS (US Sales Only); INIS. 

This report is a support document to an other report from the 
Swedish Environmental Protection Agency ‘Risk assessment - a re- 
search programme aimed at health risks from air pollution in the 
general environment’, report 3890, 1991 and is a survey of the sci- 
entific ‘state of the art’ in the different parts of risk assessment. 
Furthermore certain proposals are made concerning the scientific 
content of the future research in this area. (au). 


32760 (UCD-472-136) Joint bone radiobiology workshop: 
Topical abstracts. Tomich, P.A. (ed.). California Univ., Davis. CA 
(United States). Lab. for Energy-Related Health Research. [1991]. 
96p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO3-91ER61189. (CONF-9107167-: Joint bone radiobi- 
ology workshop, Toronto (Canada), 12-13 Jul 1991). Order Number 
DE91017919. Source: OSTI; NTIS; GPO Dep. 

The Joint Bone Radiobiology Workshop was held on July 12-13, 
1991 in Toronto, Canada. This document contains the papers pre- 
sented at the meeting. The five sections were: Dose-effects, 
Endogenous Cofactors, Tumorigenesis, New Methods and Medical 
Implications. The papers covered risk assessment, tissue distribu- 
tion of radionuclides, lifetime studies, biological hailf-lifes, the 
influence of age at time of exposure, tumor induction by different 
radionuclides, microscopic localization of radionuclides, and nu- 
clear medicine issues including tissue distribution in the skeleton 
and bone marrow transplantation. (MHB) 


32761 (UCRL-CR-107574) Technical requirements for 
bioassay support services. Hickman, D.P. (Lawrence Livermore 
National Lab., CA (United States)); Anderson, A.L. Lawrence Liver- 
more National Lab., CA (United States); Chem-Nuclear Geotech, 
Inc., Grand Junction, CO (United States). May 1991. 67p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48 ;AC07-861D12584. (DOE/ID/12584—93). Order 
Number DE91017427. Source: OSTI; NTIS; GPO Dep. 

This document provides the technical basis for the Chem-Nuclear 
Geotech (Geotech) bioassay program. It includes information and 
details that can be used as a model in providing technical contents 
and requirements for bioassay laboratory support, either internally 
or in solicitations by Geotech to obtain subcontractor laboratory 
support. It provides a detailed summary and description of the 
types of bioassay samples to be expected in support of Geotech re- 
medial projects for the US Department of Energy and the bioassay 
services and analytical requirements necessary to process such 
samples, including required limits of sensitivity. General responsi- 
bilities of the bioassay laboratory are also addressed, including 
quality assurance. Peripheral information of importance to the pro- 
gram is included in the appendices of this document. 7 tabs. 


32762 (UCRL-JC—105085) Modeling human exposure to 
hazardous-waste sites: A question of completeness. Daniels, 
J.l.; McKone, T.E. Lawrence Livermore National Lab., CA (United 
States). Jun 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910508—1: 
Joint international symposium on the environmental consequences 
of different waste disposal practices, Stockholm (Sweden), 27-31 
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May 1991). Order Number DE91016919. Source: 
GPO Dep. 

In risk analysis, we use human-exposure assessments to trans- 
late contaminant sources into quantitative estimates of the amount 
of contaminant that comes in contact with human-environment 
boundaries, that is, the lungs, the gastrointestinal tract, and the 
skin surtace of individuals within a specified population. An assess- 
ment of intake requires that we determine how much crosses these 
boundaries. Exposure assessments often rely implicitly on the as- 
sumption that exposure can be linked by simple parameters to 
ambient concentrations in air, water, and soil. However, more 
realistic exposure models require that we abandon such simple as- 
sumptions. To link contaminant concentrations in water, air, or soil 
with potential human intakes. we construct pathway-exposure 
factors (PEFs). For each PEF we combine information on environ- 
mental partitioning as well as human anatomy, physiology, and 
behavior patterns into an algebraic term that converts concentra- 
tions of contaminants into a daily intake per unit body weight in 
mg/kg-d for a specific route of exposure such as inhalation, inges- 
tion, or dermal uptake. Using examples involving human exposure 
to either a radionuclide (tritium, 5H) or a toxic organic chemical 
(tetrachloroethylene, PCE) in soil, water, and air, we illustrate the 
use of PEFs and consider the implications for risk assessment. 12 
refs., 4 tabs. 


OSTI; NTIS; 
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Refer also to citation(s) 30183, 32386, 32392, 32398, 32518, 
32531, 32681, 32682, 32757, 32762 


32763 (ANVEAIS—2) Assessing the risk of chronic lung in- 
jury attributable to long-term ozone exposure. Whitfield, R.G. 
(Argonne National Lab., IL (United States). Environmental Assess- 
ment and Information Sciences Div.); Wallsten. T.S.; Winkler, R.L.; 
Richmond, H.M. Argonne National Lab., IL (United States). Envi- 
ronmental Assessment and Information Sciences Div. Jui 1991. 
108p. Sponsored by Environmental Protection Agency, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE91016814. Source: OSTI; NTIS; GPO Dep. 

The research described here is part of a larger risk assessment 
project sponsored by the US Environmental Protection Agency. 
The purpose of this research is to characterize scientific judgment 
regarding the risk of chronic lung injury to children aged 8 through 
16 and adult outdoor workers due to long-term ozone exposure in 
areas with patterns of exposure similar to those found in southern 
California and the Northeast. The qualitative and quantitative judg- 
ments resulting from the work will not be used in the ongoing 
review of the ozone primary ambient air quality standard. They will 
instead be used to inform policymakers and the public about the 
possible health implications of long-term exposure to ozone. Our 
measure of injury is the incidence of mild or moderate lesions in 
the centriacinar region of the lung. The probabilities over popula- 
tion response rates were elicited from six health experts actively 
researching ozone-induced lung injury. We describe our approach 
and present the results in the form of judgmental probability distri- 
butions and associated qualitative comments over the population 
response rates for formation of lesions induced by exposure to 
ozone. 19 refs., 15 figs., 1 tab. 


32764 (CONF-900512—Absts., pp. 1, Paper 29) Risk assess- 
ment of microorganisms used in pollution control. Strauss, 
H.S. (H. Strauss Associates, Inc., Natick, MA (USA)). Oak Ridge 
National Lab., TN (United States). [1990]. From 12. symposium on 
biotechnology fuels and chemicals; Gatlinburg, TN (United States); 
7-11 May 1990. In Twelfth symposium on biotechnology for fuels 
and chemicals: Program and abstracts. 141p. Order Number 
DE91000602. Source: OSTI. 

Microorganisms have been proposed as a solution to a variety of 
environmental problems including the cleanup of toxic waste sites 
(bioremediation), coal and oil desulfurization, and wastewater pre- 
treatment. One important question to ask is whether these potential 
solutions themselves cause risks; and if so, what is the magnitude 
of those risks? Several frameworks for evaluating the potential hu- 
man health and ecological risks of planned releases of genetically 
engineered microorganisms (GEMS) have been proposed. Each of 
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these frameworks can be applied to microorganisms used in biore- 
mediation and other aspects of pollution control. The earlier 
proposals, which are currently the basis of risk evaluation at the 
US EPA, are analogous to chemical risk assessment frameworks. 
Recently, two frameworks specifically for genetically engineered or- 
ganisms were proposed, one by the National Academy of Sciences 
and the other by the Ecological Society of America. The chemical 
risk-assessment-like frameworks tart with the assumption that risk 
is a product of exposure and hazard, and that they incorporate 
components, such as hazard identification and exposure assess- 
ment. For microbes used for pollution control, the hazard 
identification should include consideration of the hazard posed by 
the microorganisms itself and of the toxicity of the products and by- 
products of microbial metabolism. One fundamental difference in 
the exposure assessment for microbes compared to chemicals, is 
that fate and transport models must account for the ability of 
microorganisms to reproduce. In addition, microbes can be trans- 
ported in potentially environmentally significant quantities on 
surfaces and by vectors, such as insects. 


32765 (CONF-900512—Absts., pp. 1, Paper 71) Toxic effects 
of selected industrial solvents in batch and continuous anaer- 
obic reactors. Schwartz, L.J. (Univ. of Wisconsin, Green Bay 
(USA)). Oak Ridge National Lab., TN (United States). [1990]. From 
12. symposium on biotechnology fuels and chemicals; Gatlinburg, 
TN (United States); 7-11 May 1990. In Twelfth symposium on 
biotechnology for fuels and chemicals: Program and abstracts. 
141p. Order Number DE91000602. Source: OSTI. 

The potential toxic effects of methylene chloride, ethy! acetate, 
iso-amyl acetate, xylene, and acetone were examined in batch 
anaerobic culture, using anaerobic solids which had been accli- 
mated on a_ carbohydrate/acetate carbon source. Methylene 
chloride caused some inhibition of the anaerobic process at con- 
centrations as low as 3 mg/l in batch reactors. In contrast, ethy! 
acetate and acetone showed no inhibitory effects, and in fact, were 
degraded rather rapidly in batch culture reactors at concentrations 
as high as 1,000 mg/l. Xylene appeared to have no toxic effects, if 
the concentration was kept below 50 mg/I in a batch reactor. In 
most instances, where concentrations of a particular substance re- 
sulted in inhibition of the anaerobic process, recovery could be 
demonstrated within several days of feeding a stressed reactor 
with fresh medium. Preliminary results of feeding a sludge blanket 
reactor, containing a high concentration of very active biological 
solids, shows no inhibitory effects from methylene chloride at a 
concentration of 10 mg/l. 


32766 (CONF-9010405-1) The relevance of animal bioas- 
says to assess human health hazards to inorganic fibrous 
materials. Johnson, N.F. Lovelace Biomedical and Environmental 
Research Inst., Albuquerque, NM (United States). Inhalation Toxi- 
cology Research Inst. [1990]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76EV01013. 
From NATO advanced research workshop; Albuquerque, NM 
(United States); 22-25 Oct 1990. Order Number DE91017516. 
Source: OSTI; NTIS; GPO Dep. 

Animal inhalation experiments are relevant to assessing human 
health risks from inorganic fibers. Appropriately conducted inhala- 
tion experiments should be used to identify hazardous fibrous 
materials, because other animal bioassays can give false positive 
results. Injection and instillation bioassays can be used to screen 
and identify the most biologically active materials for subsequent 
inhalation experiments. 50 refs., 3 tabs. 


32767 (CONF-9109241—2) Responses of rat lungs follow- 
ing inhalation of beryllium metal particies to achieve relatively 
low lung burdens. Finch, G.L.; Haley, P.J.; Hoover, M.D.; Cud- 
dihy, R.G. Lovelace Biomedical and Environmental Research Inst., 
Albuquerque, NM (United States). Inhalation Toxicology Research 
Inst. [1991]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76EV01013. From 7. international 
symposium on inhaled particles; Edinburg (United Kingdom); 16-21 
Sep 1991. Order Number DE91017512. Source: OSTI; NTIS; GPO 
Dep. 

Potential health effects resulting from the accidental exposure of 
people to beryllium metal are of concern. To investigate the effects 
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of relatively low levels of beryllium metal on lung clearance, we si- 
multaneously exposed rats to beryllium metal and radioactive 
tracer particles. Exposure to beryllium metal aerosol to achieve es- 
timated lung burdens of 9 or 52 yg significantly retarded clearance 
up to 365 days after exposure compared to controls, whereas lung 
burdens of 1.5 or 2 wg had no significant effect on clearance. 
Groups of rats were sacrificed at 8, 16, 40, 90, 210 and 365 days 
after exposure for bronchoalveolar lavage. The total numbers of 
cells, incidence of neutrophils, the levels of total protein, and the 
enzymes lactate dehydrogenase and G-glucuronidase were gener- 
ally elevated in lavage fluids from groups of rats that also had 
impaired lung clearance. This study serves to further define the 
levels of beryllium metal required to retard lung clearance and in- 
duce accompanying pathological responses in the lungs of rats. 11 
refs., 5 figs., 1 tab. 


32768 (CONF-9109241-3) Clearance of particles and 
lipophilic solutes from central airways. Gerde, P.; Muggenburg, 
B.A.; Hoover, M.D.; Henderson, R.F. Lovelace Biomedical and En- 
vironmental Research Inst., Albuquerque, NM (United States). 
Inhalation Toxicology Research Inst. [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76EV01013. Grant 88-1255. From 7. international symposium on 
inhaled particles; Edinburg (United Kingdom); 16-21 Sep 1991. Or- 
der Number DE91017515. Source: OSTI; NTIS; GPO Dep. 

Mucociliary clearance affects not only inhaled particles, but most 
likely dissolved lipophilic solutes. A mathematical model predicts 
that the lipids in the mucous lining retard the penetration of highly 
lipophilic carcinogens, such as polycyclic aromatic hydrocarbons, to 
the airway epithelium. The penetration should be slow enough to 
allow a substantial mucociliary clearance of such substances. 
Methods have been developed to study the mucociliary clearance 
of lipophilic solutes deposited in known, localized airway regions. 
Validation of the model provides important information on the clear- 
ance of inhaled lipophilic carcinogens in the conducting airways, 
and on the likely exposure of airway epithelial cells to such materi- 
als. 9 refs. 


32769 (CONF-9109241-6) Pneumoconiosis in rats exposed 
chronically to oil shale dust and diesel exhaust, alone and in 
combination. Mauderly, J.L.; Barr, E.B.; Eidson, A.F.; Harkema, 
J.R.; Henderson, R.F.; Pickrell, J.A.; Wolff, R.K. Lovelace Biomedi- 
cal and Environmental Research Inst., Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst. [1991]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76EV01013. From 7. international symposium on inhaled 
particles; Edinburg (United Kingdom); 16-21 Sep 1991. Order 
Number DE91017517. Source: OSTI; NTIS; GPO Dep. 

Rats were exposed by chronic inhalation to diesel exhaust or oil 
shale dust, alone and in combination to examine pathophysiologic 
interactions between the dusts. The three agents all accumulated 
progressively in lungs and caused similar pneumoconiotic re- 
sponses. The effects of combined exposures tended to be greater 
than additive. The magnitude of effects was more closely correlated 
to particle lung burden than to exposure concentration. This sug- 
gests that effects of prolonged human exposures to combined dust 
atmospheres may be estimated better on the basis of predicted 
lung burden than exposure concentration. 14 refs., 2 figs., 2 tabs. 


32770 (DOE/EH-0194) Integrated Risk Information System. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). RCRA/CERCLA Div. Jun 1991. 
46p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE91018503. Source: OSTI; NTIS; GPO Dep. 

The Resource Conservation of Recovery Act of 1976 (RCRA) es- 
tablished a regulatory program for “cradle-to-grave” management of 
hazardous wastes; the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) established a 
Federal program to assess and respond to unpermitted or uncon- 
trolled releases of hazardous substances into the environment. The 
overall performance measure of these two regulatory programs is 
protection of human health and the environment. In order to assess 
the threats to human health posed by RCRA hazardous wastes 
and CERCLA hazardous substances, a quantitative measure of the 
adverse impact of hazardous constituents on persons exposed and 
potentially exposed is required. The quantitative assessment of 





threats to human health is called “risk assessment.” and risk as- 
sessment is an integral part of both the RCRA and CERCLA 
regulatory programs. To facilitate the quantification of risks under 
the RCRA, CERCLA, and other regulatory programs, the US Envi- 
ronmental Protection Agency (EPA) developed the Integrated Risk 
Information System (IRIS). Its purpose is to provide an authoritative 
source of risk information for chemicals of environmental and pub- 
lic health concern. IRIS is an one-line database of risk summaries 
for over 370 chemicals. It provides information on the relationship 
between chemical exposure and estimated human health effects. 
This information is based on EPA reviews of available studies. The 
risk values provided in IRIS are reviewed and agreed upon by sci- 
entists throughout EPA. As such, these values represent an 
agency-wide scientific consensus. IRIS was designed to provide in- 
formation for performing EPA human health risk assessments. 
Such risk assessments are divided into four steps: (1) hazard iden- 
tification, (2) dose-response assessment, (3) exposure assessment, 
and (4) risk characterization. IRIS’s risk values are used during the 
hazard identification and dose-response assessment steps. 2 tabs. 


32771 (DOE/ER/60495-T2) Metal adaptation in the poly- 
chaete Neanthes arenaceodentata: Annual report, year 2. 
Jenkins, K.D. California State Univ., Long Beach, CA (United 
States). Molecular Ecology Inst. [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-86ER60495. 
Order Number DE91018271. Source: OSTI; NTIS; GPO Dep 

Over the past year we have continued our study on the mecha- 
nism of metal accumulation and metabolism in the polychaete 
Neanthesarenaceodentata. Accumulation of nonessential metais 
such as cadmium is directly proportional to the free ion activities of 
the metal in sea water. By examining the mechanism of uptake of 
cadmium, a nonessential metal. with uptake of zinc, an essential 
metal, we conclude that uptake of metals is a passive process, and 
does not require metabolic energy. Feeding increases both influx 
and efflux of metals, reducing the time needed to reach equilib- 
rium. Kinetic studies indicate zinc is transported by a permease 
based system, while cadmium transport is more complex and prob- 
ably involves several transport systems. We are currently engaged 
in studies of the intracellular binding sites for metals, metalloth- 
ionein and Very Low Molecular Weight (VLMW) ligands. Use of 
mass spectroscopy for on-the-fly simultaneous identification of met- 
als is being explored. 8 refs. (MHB) 


32772 (ETDE-mf—1531336) Comparative investigations re- 
garding the influence of toxic gases on the terpene emission 
of spruces and pines in difterent sites as well as in fumigation 
chambers. Berichte des Zentrums fuer Umweltforschung. 
Jaeschke, W. (ed.); Mueller, P.; Schaub, H. Frankfurt Univ. (Ger- 
many). Zentrum fuer Umweltforschung; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Jul 1989 48p. (in 
German). Contract BMFT 03 7429. Order Number DE91531336. 
Source: OSTI; NTIS (US Sales Only). 

By comparative research in three open-field sites with spruces 
and pines and in exposure chambers, the relationship between lev- 
els of gaseous toxic substances and natural monoterpene emission 
by the needles of conifers was investigated, taking into account 
photochemical reactions in the marginal area between needles and 
the atmosphere as well as changes in the stomata, and was dis- 
cussed in comparison with other publications. In spruces of the 
Frankfurt Stadtwald, a logarithmic increase in total monoterpene 
emission concomitantly to temperature was confirmed. At the site 
Koenigstein, the total monoterpene content of healthy needles in- 
creased during the period of a year, while that of the needles of 
damaged trees showed an upward tendency with a very non- 
uniform course. The investigated monoterpene emissions exhibited 
no significantly linear congruence with the nuisance data. On the 
whole, the monoterpene concentrations of the needles of visibly 
ailing conifers were distinctly reduced as compared to healthy 
trees. In the selected sites, no significant correlations between the 
monoterpene concentrations measured and different levels of 
nuisances could be confirmed. Toxic reaction products between an- 
thropogenic pollutants and natural monoterpenes are suspected 
and should be verifiable in combined open-field and exposure- 
chamber experiments. (IH) With 27 figs., 19 tabs. 
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32773 (ETDE-mf—1531337) The toxic effect of aluminium 
and heavy metals on the root growth of forest trees. Final re- 
port. Avenhaus. U.; Ebben, U. Kassel Univ. (Gesamthochschule) 
(Germany). Fachbereich 13 - Stadtplanung, Landschaftsplanung; 
Kassel Univ. (Gesamthochschule) (Germany). Fachbereich 19 - 
Biologie, Chemie; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). [1989] 46p. (In German). Contract BMFT 
0339000A. Order Number DE91531337. Source: OSTI; NTIS (US 
Sales Only). 

With the aid of ‘root chambers’, devices installed at the foot of 
trees, old beech trees and spruces in the Solling forest were tested 
for their growth of fine roots under controlled stress from metal 
ions. For cadmium concentrations > 50 yg/l, there was found to be 
an inhibitory influence on the growth of roots in spruces. Negative 
effects were also triggered by combinations of Ca, Pb, Cu, and Zn 
in similar concentrations as well as below a Ca/Al mol ratio of 0.3. 
In beech trees this mol ratio still had a stimulating effect on root 
growth: a drastic reduction was seen only when values fell to be- 
low 0.013. Consequently, current heavy metal concentrations of 
forest soils should not damage the fine roots. At least for the roots 
of spruces, however, cadmium acts as a stress factor. The estab- 
lished toxic threshold values for cadmium can be attained or 
exceeded by bouts of acidification in the soil and subsequent in- 
creases of concentrations. (IH) With 18 refs., 4 tabs., 67 figs. 


32774 (ETDE-mf-1531360) Investigation of element con- 
tents in annual growth increment layers of the wood of sick 
trees. Preliminary final project report. Elling, W.; Fiedler, C.; 
Schramel, P. Fachhochschule Weihenstephan, Freising (Germany). 
Fachbereich 1 - Forstwirtschaft; Geselischaft fuer Strahlen- und 
Umweltforschung mbH Muenchen, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
Umweltschadstoften (PBWU): Bayerisches Staatsministerium fuer 
Landesentwicklung und Umwelttragen, Muenchen (Germany). Jan 
1989 120p. (In German). Contract BSLU 8272-62-38786. Order 
Number DE91531360. Source: OSTI; NTIS (US Sales Only). 

Within the framework of the dendrochronological investigations, 
the curve of radial growth increment at breast-height in 20 domi- 
nant spruces each was established. By verification of tree-ring 
irregularities, the course and degree of harm to trees could be es- 
tablished. The results of the dendrochronological investigations 
permit differentiated statements to describe the case history. Cuts 
in growth increment are strongest for the period of 1970-1980. A 
technique was developed by which it was possible to take wood 
samples from the annual growth increment layer of trees almost 
free of contamination. The following elements were verified in the 
spruce wood: C, N, Cl, Al, B, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, 
Ni, P, Pb, S, Ti, V, Zn. In samples of annual growth increment lay- 
ers of spruces the contents of the above-mentioned elements were 
determined. The objective was to verify whether the disease of 
trees had been associated with changes in the composition of the 
wood that might serve for biological indicating. As far as possible 
at the time being, the individual elements are to be judged as fol- 
lows: Bbecause of subsequent, radial translocations, the elements 
N, P, K, Ca, Mn, Cd, and Pb are unsuited. For the elements Mg, 
B, Cl, Zn, Na, V and Ti, a substantial statement regarding their 
usefulness is not possible at present. Probably useful for biological 
indicating of environmental changes are the elements Cu, Fe, Al, 
Cr, and Ni. The target of the project had not yet been reached at 
the time of reporting. (orig/MG). 


32775 (UCRL-CR-107492) Application of Monte Carlo sim- 
ulation to estimate probabilities of human health risks due to 
VOC uptake at selected locations. Woodward-Clyde Consukants, 
Oakland, CA (United States). Oct 1989. 140p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE91017443. Source: OSTI; NTIS; GPO 
Dep. 

This report presents an assessment of human health risk due to 
the occurrence, migration, and potential human uptake of four 
volatile organic compounds in groundwater at the Lawrence Liver- 
more National Laboratory Superfund site. The Monte Carlo 
simulation technique was used to estimate the cumulative probabil- 
ity distribution functions (CDFs) for lifetime uptake of chemicals 
and the resultant human health risk. The report is divided into five 
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sections, inclusive of this introduction. Section 2.0 provides a de- 
scription of the deterministic human health risk model which was 
linked to a Monte Carlo simulator to estimate the CDFs of the 
chemical uptake and health risk at each receptor well. Section 3.0 
briefly describes the Monte Carlo simulation technique. Values of 
the model input parameters are reported in Section 4.0. and the re- 
sults of the study are presented in Section 5.0. Three appendices 
follow which include a complete set of CDFs for chemical doses 
and health risks. 14 refs., 23 figs.. 16 tabs. 


32776 (UCRL-CR-107493) Application of Monte Carlo sim- 
ulation to estimate probabilities tor the best and health 
conservative estimates of receptor well concentrations. 
Lawrence Livermore National Lab., CA (United States): Woodward- 
Clyde Consultants. Oakland, CA (United States). Aug 1989. 70p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017446. Source: 
OSTI; NTIS: GPO Dep. 

This report presents a Monte Carlo Simulation analysis of the 
fate and transport of Contaminants in groundwater at the Lawrence 
Livermore National Laboratory Livermore Site. The result of this 
analysis are the cumulative distribution function (CDF) of the maxi- 
mum 70-year average and peak concentrations of the four 
chemicals of concern (TCE, PCE, chloroform, and “other VOCs”) at 
the near-field and three far-field wells. These concentration CDFs 
can be used to estimate the probability of occurrence of the con- 
centrations previously predicted using the deterministic model, and 
to conduct an enhanced exposure and risk assessment for the Re- 
medial Investigation and Feasibility Study (RI/FS). This report 
provides a description of the deterministic fate and transport model 
(PLUME) which was linked to the Monte Carlo Shell to estimate 
the CDF of the receptor-well chemical concentrations. 6 refs., 21 
figs., 12 tabs. 


32777 (UCRL-JC—105147) Risk appraisal tor chemical mix- 
tures: Assessing the contribution of individual chemicals to 
total adverse health effects. Halil, L.C.; Daniels, J.l.; McKone, 
T.E. Lawrence Livermore National Lab., CA (United States). Jun 
1991. 11p. Sponsored by USDOE, Washington, DC (United 
States); California State Government, Sacramento, CA (United 
States). DOE Contract W-7405-ENG-48. (CONF-910659-31: 84. 
annual meeting and exhibition of the Air and Waste Management 
Association (AWMA), Vancouver (Canada), 16-21 Jun 1991). Order 
Number DE91017092. Source: OSTI; NTIS; GPO Dep. 

Hazardous-waste sites are contaminated typically with a number 
of different chemicals, each of which can produce specific adverse 
health effects. For any toxic substance that might be present at 
such sites, the term hazard refers to an adverse outcome and risk 
refers to the probability that the adverse outcome will occur. For 
carcinogens, the State of California Department of Health Services 
(CDHS) has developed applied action levels (AALs) to maintain the 
risk of cancer at or below acceptable levels. For noncarcinogens, 
CDHS has developed AALs to prevent non-cancer health hazards. 
An AAL is a concentration of a contaminant in a source medium 
that, when exceeded, is expected to cause an unacceptable risk of 
adverse health effects in the exposed human population. We have 
developed a set of procedures that a risk manager can use to 
evaluate whether a hazardous-waste site poses an unacceptable 
level of risk to human health from the presence of chemicals that 
are either carcinogenic, noncarcinogenic, or both. On the basis of 
this determination the risk manager can then decide if the site is a 
candidate for remediation. Moreover, the methods presented here 
will permit the risk manager to assess the contribution of each 
contaminant to either the total carcinogenic risk or the total noncar- 
cinogenic hazard associated with the site. 4 refs., 2 figs, 


32778 (UCRL-JC—105165) Exposure-pathway screening for 
hazardous-waste sites: Selecting the dominant set of multime- 
dia pathways while retaining completeness and addressing 
uncertainty. Daniels, J.|.; McKone, T.E. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States); California State Govern- 
ment, Sacramento, CA (United States). DOE Contract 
W-7405-ENG-48. (CONF-910659-32: 84. annual meeting and ex- 
hibition of the Air and Waste Management Association (AWMA), 
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Vancouver (Canada). 16-21 Jun 1991). Order Number 
DE91017546. Source: OSTI: NTIS; GPO Dep 

The assessment of potential human exposures to contaminants 
released to multiple environmental media is a critical element in the 
process of characterizing the potential human health risk associated 
with a hazardous-waste site. Therefore, the thorough characteriza- 
tion of potential human-health risk involves a comprehensive study 
of potential exposure pathways. Exposure assessments generally 
are detailed and complex, which make them time consuming and 
expensive to conduct. and therefore a strain on the limited financial 
resources that typically are available. To help overcome this 
dilemma, we have developed a method to identify the most rele- 
vant routes of human exposure associated with contaminants 
released from a hazardous-waste sites. Our strategy for exposure- 
pathway screening is unique because it focuses the detailed, costly 
analyses on only the meaningful human- exposure pathways with- 
out sacrificing completeness or jeopardizing adequate attention to 
uncertainty in exposure assessment. 7 refs., 2 figs., 2 tabs. 
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32779 (INIS-SU-269/A) Alkunion conference on the effect 
of low-dose laser irradiation on the blood: Summaries of re- 
ports. Gosudarstvennyj Komitet Soveta Ministrov SSSR po Nauke 
i Tekhnike, Moscow (USSR); AN SSSR, Moscow (USSR); Minister- 
stvo Ehlektropromyshiennosti SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Onkologii. 
1989 219p. (CONF-8909444-: All-union conference on the effect 
of low-dose laser irradiation on the blood, Kiev (USSR), 27 Sep 
1989). Order Number DE92001304. Source: OSTI; NTIS (US 
Sales Only): INIS. 

The volume contains the proceedings of the All-Uniion Confer- 
ence on the Effect of Low-Dose Laser Irradiation on the Blood held 
in Riev, Ukranian SSR September 27-29, 1989. Individual contribu- 
tions were indexed for the database. 


32780 (PNL-SA-19016) Interaction of extremely-low- 
frequency electromagnetic fields with humans. Tenforde, T.S. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1991. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9107136-4: 9. International 
Congress of Radiation Research (ICRR) conference, Toronto 
(Canada), 7-12 Jul 1991). Order Number DE91015779. Source: 
OSTI; INIS; NTIS; GPO Dep. 

At a macroscopic level, the effects of extremely low frequency 
(ELF) electromagnetic fields on humans are well understood based 
on fundamental physical principles, but far less is known about the 
nature of the interactions at a cellular or molecular level. Current 
evidence suggests the effects of ELF on cellular biochemistry are 
due to interactions with the cell membrane. Elucidation of the 
mechanism that underlies this transmembrane signaling is critical 
for a molecular-level understanding of ELF field effects. Further 
research is also required to clarify a possible link between ELF ex- 
posure and increased cancer risk, since estimated ELF exposure 
in occupational or residential settings is much lower that the levels 
used in laboratory studies. There is a clear need for additional epi- 
demiological research in which qualitative dosimetry is used to 
characterize ELF exposure and careful attention is given to possi- 
ble effects of confounding variables. 24 refs. 
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Refer also to citation(s) 30152, 30165, 30171, 31860, 32369, 
32380, 32761, 32777 


32781 (CONF-911004—1) The status of ANSI N13.11: The 
dosimeter pertormance test standard. Sims, C.S. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. (CONF-911199-1: 3. conference on_ radiation 
protection and dosimetry; Harshaw thermoluminescent dosimeter 
(TLD) user symposium, Orlando, FL (United States); New Orleans, 
LA (United States), 21-24 Oct 1991; 11-15 nov 1991). Order Num- 
ber DE91017874. Source: OSTI; NTIS; GPO Dep. 





The standard designated ANS| N13.11 was issued in 1983 and 
is the basis for the dosimeter performance test associated with the 
National Voluntary Laboratory Accreditation Program (NVLAP). The 
standard is important because the Nuclear Regulatory Commission 
requires that all licensees use personnel dosimeters processed by 
NVLAP-accredited processors. The standard has undergone review 
and modifications have been recommended. Historical information 
concerning the development and utilization of the present standard, 
ANS! N13.11-1983, is presented. Details associated with the re- 
view of the standard (e.g., policy, group selection) are then given. 
Finally, the modifications recommended by the review group are 
discussed. 11 refs., 5 tabs. 


32782 (EGG-M-—91232) The EH Safety Representative Infor- 
mation System on the Safety Performance Measurement 
System is where you will find-..Word Processing and Helps 
with a V-PLUS. Loo, P.|. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. (CONF- 
9108133-2: 1991 INTEREX HP users conference, San Diego, CA 
(United States), 5-8 Aug 1991). Order Number DE91018709. 
Source: OSTI; NTIS; GPO Dep. 

What are some of the current environmental, safety, and health 
problems being found at different DOE facilities? What are some 
of latest software products available for HP-3000 on-line applica- 
tion? How can | meet my customer's ever-changing requirements? 
These and many other questions will be focused on within this 
review of the Environment, Safety, and Health (EH) Safety Repre- 
sentative Information System (SRIS) located on the Safety 
Performance Measurement System (SPMS). SPMS is a collection 
of automated environmental, safety, and health information 
modules for references by DOE and DOE contractors. SPMS is op- 
erated by the Management Information Systems (MIS) Unit of the 
System Safety Development Center at EG&G Idaho, Inc. In the fol- 
lowing sections an overview of SRIS, an on-line system designed 
for the HP-3000, will be presented along with an analysis of design 
methods and software packages used to develop the system. 


32783 (INIS-XN-334) Executive order no. 154 on smoke 
detectors and consumer articles containing radioactive materi- 
als. Denmark. 6 Mar 1990 9p. (in Danish). Order Number 
DE91641455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Lovtidende Part A, paper 23, pp. 519-527. 

This Order which entered into force on 1 April 1990, implements 
the provisions contained in the Council of the European Communi- 
ties’ Directive No. 80/836 Euratom of 15 July 1980 laying down 
revised basic safety standards for health protection of the general 
public and workers against the dangers of ionizing radiation, as 
amended by Directive No. 84/467 Euratom of 3 September 1984. 
(NEA). 


32784 (LLNL-M—089-Rev.8) Pressure safety training: Revi- 
sion 8. Borzileri, C.V. Lawrence Livermore National Lab., CA 
(United States). Mar 1991. 183p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE91015717. Source: OSTI; NTIS; GPO Dep. 

This is the workbook for the Pressure Safety Training Course. It 
is intended as a reference manual and guide for all work with pres- 
surized liquids or gases. This workbook contains basic references 
to make work with pressure safer. It is intended to supplement 
classroom instruction, rather than serve as a definitive text on 
pressure. Earlier versions of the manual were intended specifically 
for training at Lawrence Livermore National Laboratory. This revi- 
sion is a generic version intended for training at all DOE facilities. 
The information in the Standards chapter is from the LLNL Health 
and Safety Manual. It is included here as a convenient reference 
and guide for developing similar standards at your own facility. 36 
refs., 46 figs., 39 tabs. 


58 GEOSCIENCES 


Refer also to citation(s) 29777, 29782, 29838, 29839, 29840, 
29843, 29844, 29847, 29993, 29994, 30017, 30033, 30044, 30057, 
30063, 30066, 30067, 30068, 30074, 30075, 30076, 30077, 30113, 
30146, 30147, 30148, 30154, 30156, 30184, 30423, 30424, 30816, 
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30896, 30921, 31193, 31195, 31521, 31522. 31523, 31524, 31661, 
31694, 32353, 32354, 32362. 32380, 32448, 32460, 32463, 32480, 
32481, 32536, 32541, 32544, 32545, 32547, 32581, 32583, 32659 


32785 (BNL-46428) Concluding remarks: Promises and 
limitations of individual cell and particle analysis. Falkowski, 
P.G. (Brookhaven National Lab., Upton, NY (United States)); De- 
mers, S.; Legendre, L. Brookhaven National Lab., Upton, NY 
(United States). [1990]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9010397-1: NATO Advanced Study Institute on individual cell and 
particle analysis in oceanography, Acquafredda di Maratea (italy), 
21-30 Oct 1990). Order Number DE91016900. Source: OSTI; 
NTIS; GPO Dep. 

At the present time, there are two philosophical schools of 
thought addressing the major research questions in biological 
oceangraphy. Up to now, biogeochemists have been attempting to 
scale up shipboard or in situ measurements, using either satellite 
images and/or large circulation models, in order to assess to im- 
portance of specific processes to global geochemical cycles. On 
the other hand, a large number of biologists (and some chemists) 
are concerned with describing the structure of biological or particle 
assemblages. and relating these structures to the physical and 
chemical characteristics of the environment. While biogeochemists 
and community biologists share some common goals, their ap- 
proaches differ markedly. We propose to partake, here, our 
thoughts about the present and potential roles of individual cell and 
particle analysis in oceanography, and give our opinions about the 
promises and limitations of this type of analyses in aquatic sci- 
ences. Our comments will mainly address biological issues. 


32786 (CONF-8910192-, pp. 179-183) Variability of relative 
seismic site response at Los Alamos, NM. House, L. (Los 
Alamos National Lab., NM (USA)); Phillips, W.S. Lawrence Liver- 
more National Lab., CA (United States). [1989]. From 2. DOE 
natural phenomena hazards mitigation conference; Knoxville, TN 
(United States); 3-5 Oct 1989. In Second DOE natural phenomena 
hazards mitigation conference. 436p. Order Number DE90006928. 
Source: NTIS, PC A19/MF A01. 

To estimate the range of seismic response at low strain of sites 
within Los Alamos National Laboratory, ground motion recordings 
were obtained at 13 sites from nuclear tests carried out in Nevada. 
The sites are distributed within a 10 x 10 km area. The ground 
motions recorded at each site were conceptually modelled as the 
result of source, path, and site contributions. Because almost all of 
the paths are in common, the variations seen for each source can 
be attributed to site response. The sites were monitored in various 
combinations with seven nuclear tests; each site recorded only a 
few of the tests. Because horizontal ground motion is more impor- 
tant for structural engineering and was larger than the vertical, the 
authors focussed on horizontal site response. The range of relative 
site response seen is about a factor of 5 to 6 at 1.5 Hz. topogra- 
phy has a strong effect on response, with sites in canyons being a 
factor of 3 to 4 lower than nearby sites on mesas. Increased depth 
to seismic basement beneath some stations also correlates with 
higher relative site response. Relative site response does not obvi- 
ously correlate with variation of seismic velocities in the near 
surface (e.g. upper few meters). 


32787 (CONF-8910192-, pp. 238-251) Probabilistic assess- 
ment of the seismic hazard tor eastern United States nuclear 
power plants. Savy, J. (Lawrence Livermore National Lab., CA 
(USA)); Bernreuter, D.; Mensing, R. Lawrence Livermore National 
Lab., CA (United States). [1989]. From 2. DOE natural phenomena 
hazards mitigation conference; Knoxville, TN (United States); 3-5 
Oct 1989. In Second DOE natural phenomena hazards mitigation 
conference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

The purpose of the seismic hazard characterization of the East- 
ern US project, for the Nuclear Regulatory Commission, was to 
develop a methodology and data bases to estimate the seismic 
hazard at all the plant sites east of the Rocky Mountains. A sum- 
mary of important conclusions reached in this multi year study is 
presented in this paper. The magnitude and role of the uncertainty 
in the hazard estimates is emphasized in regard of the intended fi- 
nal use of the results. 
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32788 (CONF-8910192-. pp. 290-298) Variations of 
earthquake ground motions with depth and its effect on soil- 
structure interaction. Chang, C.Y. (Geomatrix Consultants, San 
Francisco, CA (USA)): Power, M.S.; Tseng, W.S.; Tang, Y.K. 
Lawrence Livermore National Lab., CA (United States). [1989]. 
From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 
ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 

Data from a free-field downhole ground motion array at Lotung, 
Taiwan indicated that both peak acceleration and response spectra 
of ground motions varied significantly with depth below the ground 
surface. Data trends were found to be reasonably consistent with 
predictions from deconvolution analysis assuming vertically propa- 
gating body waves. Soil-structure interaction analyses of a reactor 
containment model indicated that analyses excluding ground mo- 
tion variations with depth led to significant overestimation of 
structural responses. It is concluded that appropriate variations of 
ground motion with depth should be included in carrying out soil- 
structure interaction analyses and characterizing foundation input 
motions for embedded structures. 


32789 (CONF-8910192-, pp. 252-261) Keeping pace with 
the science: Seismic hazard analysis in the central and east- 
ern United States. Coppersmith. K.J. (Geomatrix Consultants, 
Inc., San Francisco, CA (USA)); Youngs, R.R. Lawrence Livermore 
National Lab., CA (United States). [1989]. From 2. DOE natural 
phenomena hazards mitigation conference; Knoxville, TN (United 
States); 3-5 Oct 1989. In Second DOE natural phenomena hazards 
mitigation conference. 436p. Order Number DE90006928. Source: 
NTIS, PC A19/MF A01. 

Our evolving tectonic understanding of the causes and locations 
of earthquakes in the central and eastern US (CEUS) has been a 
challenge to probabilistic seismic hazard analyses (PSHA) method- 
ologies. The authors summarize some of the more significant 
advances being made in characterizing the location, maximum 
earthquake size, recurrence, and ground motions associated with 
CEUS earthquakes. 


32790 (CONF-8910192—, pp. 262-270) Keeping pace with 
the science: Seismic hazard analysis in the western United 
States. Youngs, R.R. (Geomatrix Consultants, San Francisco, CA 
(USA)); Coppersmith, K.J. Lawrence Livermore National Lab., CA 
(United States). [1989]. From 2. DOE natural phenomena hazards 
mitigation conference; Knoxville, TN (United States); 3-5 Oct 1989. 
In Second DOE natural phenomena hazards mitigation conference. 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

Recent years have witnessed rapid advances in the understand- 
ing of the earthquake generation process in the western US, with 
particular emphasis on geologic studies of fault behavior and seis- 
mologic studies of the rupture process. The authors discuss how 
probabilistic seismic hazard analysis (PSHA) methodologies have 
been refined to keep pace with scientific understanding. Identified 
active faults are modeled as three-dimensional surfaces with the 
rupture shape and distribution of nucleation points estimated from 
physical constraints and seismicity. Active blind thrust ramps at 
depth and sources associated with subduction zones such as the 
Cascadia zone off Oregon and Washington can also be modeled. 
Maximum magnitudes are typically estimated from evaluations of 
possible rupture dimensions and empirical relations between these 
dimensions and earthquake magnitude. A rapidly evolving tech- 
nique for estimating the length of future ruptures on a fault is 
termed segmentation, and incorporates behavior and geometric 
fault characteristics. To extend the short historical record, fault slip 
rate is now commonly used to constrain earthquake recurrence. 
Paleoseismic studies of fault behavior have led to the characteristic 
earthquake recurrence model specifying the relative frequency of 
earthquakes of various sizes. Recent studies have indicated the 
importance of faulting style and crustal structure on earthquake 
ground motions. For site-specific applications, empirical estimation 
techniques are being supplemented with numerical modeling ap- 
proaches. 


32791 (CONF-8910192-, pp. 272-281) Earthquake recur- 
rence rate estimates for eastern Washington and the Hanford 
site. Rohay, A.C. (Pacific Northwest Lab., Richland, WA (USA)). 


492 ERA Vol. 16, No. 11 


Lawrence Livermore National Lab., CA (United States). [1989]. 
DOE Contract ACO6-76RL01830. From 2. DOE natural phenomena 
hazards mitigation conference: Knoxville, TN (United States); 3-5 
Oct 1989. In Second DOE natural phenomena hazards mitigation 
conference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

The historical and instrumental records of earthquakes were 
used to estimate earthquake recurrence rates for input to a new 
seismic hazard analysis at the Hanford Site in eastern Washington. 
Two areas were evaluated, the eastern Washington region and the 
smaller Yakima Fold Belt, in which the Hanford Site is located. The 
eastern Washington historical earthquake catalog was incomplete 
for Modified Mercalli Intensity (MMI) IV, and was judged to be com- 
plete since 1905 for MMI V, and since 1890 for MMI VI. Only one 
MMI Vil earthquake was reported in the last 100 years. A recur- 
rence curve for the historical earthquakes was calculated using the 
maximum likelihood method. The Gutenberg-Richter intensity- 
magnitude relationship was found to fit the subset of earthquakes 
for which both intensity and magnitude were reported. The slope of 
the recurrence curve was found to be —1.15 after correcting for the 
width of the magnitude groups that result from the intensity-to- 
magnitude conversion. Instrumentally detected earthquakes from 
1969 to the present were used to supplement the historical earth- 
quake data. For earthquakes that had magnitudes between 3 and 
5, the b-value ranged from —1.07 to —1.12. From this analysis, the 
authors conclude that the recurrence relationship, log(N) = log(0.5) 
— 1.15 (M, —4) where N is the cumulative number of earthquakes 
in 100,000 km* with magnitudes greater than or equal to M,, is ap- 
propriate input for estimating seismic hazards at the Hanford Site. 
No significant differences were found between the area-normalized 
rates of earthquakes calculated from the historical and the instru- 
mental data, nor between the smaller Yakima Fold Belt and the 
eastern Washington region. 


32792 (CONF-8910192-, pp. 282-289) Geologic aspects of 
seismic hazards assessment at the Idaho National Engineering 
Laboratory, southeastern Idaho. Smith, R.P. (idaho National En- 
gineering Lab., Idaho Falls (USA)); Hackett, W.R.; Rodgers, D.W. 
Lawrence Livermore National Lab., CA (United States). [1989]. 
DOE Contract ACO7-761D01570. From 2. DOE natural phenomena 
hazards mitigation conference; Knoxville, TN (United States); 3-5 
Oct 1989. In Second DOE natural phenomena hazards mitigation 
conference. 436p. Order Number DE90006928. Source: NTIS, PC 
A19/MF A01. 

The Idaho National Engineering Laboratory (INEL), located on 
the northwestern side of the Eastern Snake River Plain (ESRP), 
lies in an area influenced by two distinct geologic provinces. The 
ESRP province is a northeast-trending zone of late Tertiary and 
Quaternary volcanism which transects the northwest-trending, 
block-fault mountain ranges of the Basin and Range province. An 
understanding of the interaction of these two provinces is important 
for realistic geologic hazards assessment. Of particular importance 
for seismic hazards analysis is the relationship of volcanic rift 
zones on the ESRP to basin-and-range faults north of the plain. 
The Arco Rift Zone, a 20-km-long belt of deformation and volcan- 
ism on the plain just west of the INEL, is colinear with the 
basin-and-range Lost River fault. Recent field studies have demon- 
strated that Arco Rift Zone deformation is typical of that induced by 
dike injection in other volcanic rift zones. The deformation is char- 
acterized by a predominance of dilational fissuring with less 
extensive development of faults and grabens. Cumulative vertical 
displacements over the past 0.6 Ma are an order of magnitude 
lower than those associated with the Arco Segment of the Lost 
River fault to the northwest. The evidence suggests that the 
northeast-directed extension that produces the block fault moun- 
tains of the Basin and Range is expressed by dike injection and 
volcanic rift zone development in the ESRP. Seismicity associated 
with dike injection during rift zone development is typically of low 
magnitude and would represent only minor hazard compared to 
that associated with the block faulting. Since the ESRP responds 
to extension in a manner distinct from basin-and-range faulting, it 
is not appropriate to consider the volcanic rift zones as extensions 
of basin-and-range faults for seismic hazard analysis. 





32793 (CONF-8910192-. pp. 329; Probabilistic seismic haz- 
ards: Guidelines and constraints in evaluating results. Sadigh, 
R.K. (Geomatrix Consultants, Inc.. San Francisco, CA (USA)); 
Power, M.S. Lawrence Livermore National Lab., CA (United 
States). [1989]. From 2. DOE natural phenomena hazards mitiga- 
tion conference: Knoxville. TN (United States): 3-5 Oct 1989. In 
Second DOE natural phenomena hazards mitigation conference 
436p. Order Number DE90006928. Source: NTIS, PC A19/MF A01. 

In conducting probabilistic seismic hazard analyses, considera- 
tion of the dispersion as well as the upper bounds on ground 
motion is of great significance. In particular, the truncation of 
ground motion levels at some upper limit would have a major influ- 
ence on the computed hazard at the low-to-very-low probability 
levels. Additionally, other deterministic guidelines and constraints 
should be considered in evaluating the probabilistic seismic hazard 
results. In contrast to probabilistic seismic hazard evaluations, 
mean plus one standard deviation ground motions are typically 
used for deterministic estimates of ground motions from maximum 
events that may affect a structure. To be consistent with standard 
deterministic maximum estimates of ground motions values should 
be the highest level considered for the site. These maximum val- 
ues should be associated with the largest possible event occurring 
at the site. Furthermore, the relationships between the ground mo- 
tion level and probability of exceedance should reflect a transition 
from purely probabilistic assessments of ground motion at high 
probability levels where there are multiple chances for events to a 
deterministic upper bound ground motion at very low probability 
levels where there is very limited opportunity for maximum events 
to occur. In Interplate Regions, where the seismic sources may be 
characterized by a high-to-very-high rate of activity, the determinis- 
tic bounds will be approached or exceeded by the computer 
probabilistic hazard values at annual probability of exceedance lev- 
els typically as high as 10-* to 10-°. Thus, at these or lower 
values probability levels, probabilistically computed hazard values 
could be readily interpreted in the light of the deterministic con- 
straints 


32794 (CONF-8910192-, pp. 330-335) Site-specific re- 
sponse spectral attenuation relationships: Significance on 
ground motion predictions. Power, M.S. (Geomatrix Consultants, 
San Francisco, CA (USA)); Sadigh, K. Lawrence Livermore Na- 
tional Lab., CA (United States). [1989]. From 2. DOE natural 
phenomena hazards mitigation conference; Knoxville, TN (United 
States); 3-5 Oct 1989. In Second DOE natural phenomena hazards 
mitigation conference. 436p. Order Number DE90006928. Source: 
NTIS, PC A19/MF A01. 

This paper compares response spectral shapes obtained from 
analyses using appropriate response spectral attenuation relation- 
ships with generalized spectral shapes in common usage. The 
generalized spectra shapes incorporate the effect of subsurface 
conditions but do not explicitly recognize the effects of seismic- 
environment related variables. It is shown that the relative 
frequency content (i.e., spectral shapes) of both deterministically 
and probabilistically obtained response spectra are strongly depen- 
dent on these variables, particularly on earthquake magnitude. 
Thus, in estimating site-specific response spectra, the use of 
ground motion relationships that are appropriate for the seismic en- 
vironment and that incorporate the influence of parameters such as 
earthquake magnitude and distance, as well as the influence of 
subsurface conditions, is important. 


32795 


(CONF-8910192-, pp. 317-328) Earthquake strong 
ground motion studies at the Idaho National Engineering Lab- 
oratory. Wong, Ivan (Woodward-Clyde Consultants, Oakland, CA 
(USA)); Silva, W.; Darragh, R.; Stark, C.; Wright, D.; Jackson, S.; 


Carpenter, G.; Smith, R.; Anderson, D.; Gilbert, H.; Scott, D. 
Lawrence Livermore National Lab., CA (United States). [1989]. 
From 2. DOE natural phenomena hazards mitigation conference; 
Knoxville, TN (United States); 3-5 Oct 1989. In Second DOE natu- 
ral phenomena hazards mitigation conference. 436p. Order 
Number DE90006928. Source: NTIS, PC A19/MF A01. 
Site-specific strong earthquake ground motions have been esti- 
mated for the Idaho National Engineering Laboratory assuming that 
an event similar to the 1983 M, 7.3 Borah Peak earthquake occurs 
at epicentral distances of 10 to 28 km. The strong ground motion 
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parameters have been estimated based on a methodology incorpo- 
rating the Band-Limited-White-Noise ground motion model coupled 
with Random Vibration Theory. A 16-station seismic attenuation 
and site response survey utilizing three-component portable digital 
seismographs was also performed for a five-month period in 1989. 
Based on the recordings of regional earthquakes, the effects of 
seismic attenuation in the shallow crust and along the propagation 
path and local site response were evaluated. This data combined 
with a detailed geologic profile developed for each site based prin- 
cipally on borehole data, was used in the estimation of the strong 
ground motion parameters. The preliminary peak horizontal ground 
accelerations for individual sites range from approximately 0.15 to 
0.35 g. Based on the authors analysis. the thick sedimentary in- 
terbeds (greater than 20 m) in the basalt section attenuate ground 
motions as speculated upon in a number of previous studies. 


32796 (DOE/ER/13804—4) Seismic absorption of fluid filled 
porous rocks as a function of seismic frequencies, pressure 
and temperature: Progress report. Spetzier, H. Colorado Univ., 
Boulder, CO (United States). Cooperative Inst. for Research in En- 
vironmental Sciences. [1991]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER13804. 
(CONF-9104199-1: Review of underground imaging by USDOE 
OBES/Geosciences conference, Berkeley. CA (United States). 16- 
17 Apr 1991). Order Number DE91017855. Source: OSTI; NTIS; 
GPO Dep. 

Here we report on the present status of the development of an 
apparatus for attenuation measurements. At the recent (April 91) 
DOE Meeting on Review of Underground Imaging the following pa- 
per was published. We quote it here for convenience since it 
contains rather recent information describing our efforts. Attenua- 
tion (Q-') measurements both in the field and the laboratory may 
prove to be powertul tools in geophysics in the future. Some seis- 
mic signatures based on Q (e.g. bright spots) only provide a 
qualitative indication of gas saturation because similar amplitude 
anomalies occur for small amounts of gas saturation as for large 
amounts. A better understanding of Q may provide additional infor- 
mation about rock properties required in finding petroleum 
reserves. Field Q measurements are also being utilized for engi- 
neering purposes (Murphy and Rosenbaum. 1989, Hatherly, 1986, 
and Young and Hill, 1986). Q measurements may even be used to 


identify toxic plumes. 18 refs., 10 figs 


32797 (DOE/ER/14074-3) HRTEM/AEM study of trace 
metal-behavior, sheet silicate reactions, and fluid/solid mass 
balances in porphyry copper hydrothermal systems: Progress 
report, September 1, 1990—August 31, 1991. Veblen, D.R.; Iiton, 
E.S. Johns Hopkins Univ., Baltimore, MD (United States). Dept. of 
Earth and Planetary Sciences. Apr 1991. 72p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14074. Order Number DE91017378. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes progress on transmission electron mi- 
croscopy studies of Cu incorporation into silicates. We have now 
largely completed work on natural biotites from porphyry copper 
deposits, and these more detailed observations bear out the pre- 
liminary conclusions we reported last year. Specifically, it appears 
that biotites with anomalously high Cu are produced by weathering, 
not during the magmatic or hydrothermal stages as previously as- 
sumed. The natural evidence for the weathering origin consists of 
(1) the common occurrence of native Cu precipitates on expanded 
(vermiculitized) interlayers or in lamellae of hydrobiotite and the 
presence of Cu in regions of vermiculitized biotite not containing in- 
clusions, (2) the systematic occurrence of Cu-enriched biotites in 
the oxidized regions of the Cyprus casa Grande deposit, coupled 
with their near absence in deeper zones, and (3) the complete lack 
of such inclusions altered rocks from the deeply mined Bingham 
Canyon deposit, where all sampled rocks were below the pre- 
mining weathering zone. A manuscript describing these results is 
nearing completion, and results achieved since our last progress 
report are summarized in the present report. 


32798 (DOE/OR/21548-197, pp. 17-40) Introduction to the 
geology of the Weldon Spring site. Gilbert, M. (Jacobs Engineer- 
ing Group, Weldon Springs, MO (USA)). MK-Ferguson Co., Wekion 
Spring, MO (United States); Jacobs Engineering Group, Inc., St. 
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Charles. MO (United States). 1991. (CONF-9102125-: Weldon 
Spring Site Remedial Action Project (WSSRAP) geosciences work- 
shop. O'Fallon. MO (United States). 21 Feb 1991). In Proceedings 
of the geosciences workshop. Weldon Spring Site Remedial Action 
Project. 245p. Order Number DE91015736. Source: OSTI: NTIS 

The Weldon Spring site is situated near the boundary between 
the Central Lowlands and the Ozark Plateau physiographic 
provinces. It is bisected by a topographic ridge dividing surface 
drainage to the Missouri and Mississippi river valleys. Surtace 
slopes are generally gentle. The bedrock has a northwest regional 
strike and a shallow dip. The Cottleville Fault. with a vertical dis- 
placement of approximately 18.3 m (60 ft), is 1.6 km (1 mi) north of 
the site. The most important geologic formation is the Burlington- 
Keokuk Limestone consisting of two units. an upper weathered unit 
and a lower competent unit. The overburden in the area consists of 
unconsolidated materials in five units: topsoil/fill, loess. the Fer- 
relview Formation (mainly glacial till-plain sediment), glacial till (clay 
and basal), and residuum from decomposition of underlying lime- 
stone. 


32799 (DOE/OR/21548-197,. pp. 41-74) Geohydrology of 
bedrock aquifers and public supply and domestic water use, 
1962-85, in St. Charles County, Missouri. Kleeschulte, M.J. (Geo- 
logical Survey, St. Charles, MO (USA)). MK-Ferguson Co., Weldon 
Spring, MO (United States); Jacobs Engineering Group, Inc., St 
Charles. MO (United States). 1991. (CONF-9102125—-: Weldon 
Spring Site Remedial Action Project (WSSRAP) geosciences work- 
shop, O'Fallon, MO (United States). 21 Feb 1991). In Proceedings 
of the geosciences workshop. Weldon Spring Site Remedial Action 
Project. 245p. Order Number DE91015736. Source: OSTI; NTIS 

Three bedrock aquifers underlie St. Charles County. The shallow 
aquifer consists of Mississippian limestones, and the middie aquifer 
consists of the Kimmswick Limestone; both are used primarily for 
rural domestic water supply. The deep aquifer, which consists of 
formations from the top of the St. Peter Sandstone to the base of 
the Potosi Dolomite, is a source of public water supplies. The 
Ozark uplift, Lincoln fold, and Cap au Gres monocline are regional 
geologic structures that affect the groundwater hydrology of St. 
Charles County. Groundwater flow in the shallow aquifer is to the 
east across the county with groundwater divides occurring between 
major streams. The local groundwater flow system of the deep 
aquifer in an eight-county area of eastern Missouri, which includes 
St. Charles County, is nearly independent of the regional flow. 
Groundwater divides and geologic structures prevent saline water 
from entering fresh water zones. Simulation of the groundwater 
flow system in St. Charles County indicates that a small quantity of 
water flows from the shallow aquifer to the deep aquifer, and that it 
takes centuries to do so. Increased groundwater pumpage caused 
by the rapid population increase in St. Charles County since 1950 
has put additional stress on the local bedrock aquifers. Water use 
was calculated to be 5.05 million gallons per day during 1962. The 
primary source of water at that time was the Missouri River and 
the least used sources were the Mississippi River and Missouri 
River alluvial aquifers. Water use in the county was calculated to 
be 20.86 million gallons per day during 1985. The primary source 
at that time was the alluvial aquifers and the least used source 
was the Missouri River. 


32800 (INIS-BR-2675) Shoshonitic intrusion magmatism in 
Pajeu-Paraiba belt: the Bom Jardim complex. Guimaraes, |.P. 
de (Pernambuco Univ., Recife, PE (Brazil). Dept. de Geologia); 
Silva Filho, A.F. da. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 14p. (in Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE92600700. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Bom Jardim complex is a multi phase intrusion emplaced 
within the basement of the Pajeu-Paraiba belt, in the Borborema 
province, N.E., Brazil, during the Pan African (Brasiliano) orogeny, 
600 Ma ago. The Bom Jardim complex is primarily composed of 
monzonites and syenites with subordinated granites. The major 
and trace elements geochemistry has established a shoshonitic 
affinity for the monzonite-syenite assemblages, whereas the gran- 
ites are clearly of a high-K calc-alkaline character. The main 
geochemical trends determined for the complex are the result of 
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fractionation of mainly amphibole. biotite. alkali feldspar +- 
clinopyroxene within the developing magmas. The enrichment in 
transition metal elements. LILE and high LILE/HSFE ratios. cou- 
pled with an initial Sr sup(87)/Sr sup(86) ratio of 0.70709 is 
consistent with a subduction related magma source. (author). 


32801 (INIS-BR-2676) Lithogeochemistry of the main uni- 
ties of Pelotas batholith from Rio Grande do Sul State. 
Figueiredo. M.C.H. de (Sao Paulo Univ., SP (Brazil). Inst. de Geo- 
ciencias}: Cesar, A.R.S.: Kronberg, B.|. Sociedade Brasileira de 
Geologia, Recife. PE (Brazil). Nucleo do Nordeste. 1990 17p. (In 
Portuguese). (CONF-9010404-: 36. Brazilian congress of geology, 
Natal (Brazil), 28 Oct - 1 nov 1990). Order Number DE91643680. 
Source: OST!: NTIS (US Sales Only); INIS 

The Pelotas batholith is composed predominantly of a Cambrian 
multi-intrusive granitic complex (Dom Feliciano Granitic Suite) asso- 
ciated to rhyolitic dike swarms and small basic plutons. The Piratini 
Gneisses (Late Riphean -Vendian) correspond to calcalkaline 
dioritic-tonalitic-granodioritic orthogneisses with chemical features 
of pre-collisional granitoids related to oceanic crust subduction (B- 
subduction) under an active continental margin. The Pinheiro 
Machado Granitoids (Vendian) are alkali-calcic granodiorite- 
monzogranites with Caledonian-type characteristics, but appear to 
also correspond to pre-collisional granitoids as a latter and more 
mature phase in the evolution of the magmatic arc. The Dom Feli- 
ciano Granitic Suite (Cambrian) is subdivided into porphyritic and 
equigranular facies, with predominance of monzogranites and 
syenogranites, respectively, with alkali-calcic late-orogenic charac- 
teristics. While the Rb/Sr isotopic data is consistent with the 
proposed evolution, the Nd model ages range from 2.0 - 1.2 Ga. 
This may reflect episodes of Sm/Nd fractionation within a litho- 
spheric mantie instead of the accretion age of the granitoids. 
These apparent ages, which are also obtained in Parana and Kar- 
roo continental basalts, probably indicate coupled evolution of the 
continental crust and lithospheric mantle. In the suggested model, 
the Piratini Gneisses were orginated by differentiation of basic 
magmas formed by partial melting of lithospheric mantle, induced 
by dehydration of subducted oceanic crust, while the more mature 
are granitoids had increasing crustal contamination or mingling- 
mixing with crustal melts and finally, in the late-and post-orogenic 
stages, partial melting of continental crust preaominates. (author). 


32802 (INIS-BR-2677) The Paranagua Batholith: proposi- 
tion, age, petrogenetic considerations and _ tectonics 
implication. Basei, M.A.S. (Sao Paulo Univ., SP (Brazil). Inst. de 
Geociencias); Reis Neto, J.M. dos. Sociedade Brasileira de Geolo- 
gia, Recife, PE (Brazil). Nucleo do Nordeste. 1990 17p. (In 
Portuguese). (CONF-9010404-: 36. Brazilian congress of geology, 
Natal! (Brazil), 28 Oct - 1 nov 1990). Order Number DE91643681. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Paranagua Batholith comprises the major portion of the 
Costeiro Domain which is one of the three internal tectonic unities 
of the Joinville Massif in the southern Brazil (Mantiqueira Province). 
U-Pb in zircon (614 +- 10 Ma) and Rb-Sr whole rock isochron (543 
+- 21 Ma) data are interpreted respectively as ages of the mineral 
crystallization and granitoid emplacement for the main igneous 
phase of the Paranagua Batholith. Sr, Pb and Nd analyses carried 
on this coarse biotite-microcline granitoid reveals its crustal melt 
origin with a source in the lower crust. It is here proposed the as- 
sociation of this Costeiro Domain (Parana), the Costeiro Complex 
(Sao Paulo) and Brusque Belt (or Tijucas Belt, Santa Catarina) as 
parts of the same collisional structure of the southern region of 
South America. (author). 


32803 


(INIS-BR-2679) Contribution for geochronological 
evolution study of the Pianco-Alto Brigida fold belt system. 
Brito Neves, B.B. de (Sao Paulo Univ., SP (Brazil). Inst. de Geo- 
ciencias); Basei, M.A.S.; Van Schmus, W.R. Sociedade Brasileira 
de Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 1990 15p. 
(In Portuguese). (CONF-9010404—: 36. Brazilian congress of geol- 


ogy, Natal (Brazil), 28 Oct - 1 nov 1990). Order Number 
DE92600701. Source: OSTI; NTIS (US Sales Only); INIS. 

The Proterozoic Painco-Alto Fold Belt is situated in the central 
portion of the Borborema Province and it probably is just a seg- 
ment of a longer structural development encompassed between the 
Patos (N) and Pernambuco (S) lineaments. The geochronological 





study was carried out along a cross section in the central part of 
the belt (Paraiba State) where biotite-muscovite quartz schists are 
the predominating rock types, including intercalations of bi-modal 
volcanics, marbles and quartzites. These rocks were metamor- 
phosed in the amphibolite facies, and they display a complex 
history of folding. Zircons of the acid volcanics (meta-rhyolytes 
where analysed through U/Pb method and they plot in a discordia 
diagram with superior intercept indicating ages around 1100 Ma. 
Whole rocks Rb/Sr analyses on the same meta-volcanics are indi- 
cating isochrons of 950Ma. These data are being respectively 
interpreted as ages of sedimentation (and volcanism) and regional 
metamorphism associated to the main (D sub(2)) phase of folding. 
One of the main purpose of this paper is to stress the importance 
of the ages around 950Ma, in the central domain of the Borborema 
Province, as result of regional folding and metamorphism. Some 
other occurence of ages in the 1000-900Ma range will be discussed 
as support for this interpretation from now on adopted. (author). 


32804 (INIS-BR-2681) Araguaia fold belt, new geochrono- 
logical data. Lafon, J.M. (Para Univ., Belem, PA (Brazil). Centro 
de Geociencias); Macambira, J.B.; Macambira, M.J.B.; Moura, 
C.A.V.; Gaudette, H.E.; Souza, A.C.C. Sociedade Brasileira de Ge- 
ologia, Recife, PE (Brazil). Nucleo do Nordeste. 1990 15p. (In 
Portuguese). (CONF-9010404—: 36. Brazilian congress of geology, 
Natal (Brazil), 28 Oct - 1 nov 1990). Order Number DE91643683. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The northern part of the Araguaia Fold Belt (AFB) outcrops in a 
N-S direction for about 400 km in the state of Tocantins. Dome-like 
structures occur in this fold belt also in a N-S direction. Both defor- 
mation and metamorphism increase from the West to the East. The 
basement of the AFB consist of Colmeia complex and Cantao 
gneiss, which crop out mainly in the core of the dome-like struc- 
tures. The supracrustals rocks of the fold belt belongs to the Baixo 
Araguaia supergroup which is divided into the lower Estrondo 
group and the upper Tocantins group. Preliminary Sm-Nd data from 
the Colmeia complex (Grota Rica dome) gave Archean model ages 
of 2.8 Ga (TNd sub(DM)) while Rb-Sr data in the same rocks give 
an age of 2530 +- 200 Ma. In the others dome-like structures, the 
Rb-Sr systematics gave ages for the Colmeia a complex of 2239 
+- 47 Ma (Coimeia structure) and 1972 +- 46 Ma (Lontra struc- 
ture). These younger ages are believed to represent partial to total 
isotopic resetting of the Rb-Sr system during the Transamazonian 
Event. The Rb-Sr studies of the Cantao gneiss gave an age of 
1774 +- 31 Ma. (author). 


32805 (INIS-BR-2685) Maurim intrusive suite: a calc 
alkacic batholite zoned of catarinense shield. Wildner, W. 
(Companhia de Pesquisas de Recursos Minerais (CPRM), Rio de 
Janeiro, RJ (Brazil)); Ramgrab, G.E.; Zanini, L.F.P.; Branco, P.M.; 
Camozzato, E. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 16p. (in Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE91643685. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The geological survey of the Florianopolis Sheet (SG.22-Z-D-V) 
identified and characterized a calc-alkacic multi-intrusive and poly- 
diapiric suite that occurs as a granitic batholite roughly concentric in 
texture and composition. This co-magmatic plutonic sequence is in- 
trusive in the granite-gneissic basement of amphibolite facies, with 
which it was formerly confounded. The initial magmatic terms, put- 
in-place at the marginal portions of the batholite, are represented 
by quartz-diorites and tonalites (Forquilha Tonalites), followed by 
granodiorites (alto da Varginha Granodiorite), granodiorites to mon- 
zonites (Rio das Antas Granite) and completed by an inner portions 
of porphyritic monzonites (Sao Pedro de Alcantara Granite). The 
identifications of the compositional zoning that results from the de- 
velopment of the magmatic chamber is based on the examination 
of 74 rock samples that were analysed for major and minor oxides 
and trace elements (Ba, F, Li, Mo, Sn, W, Y, Rb, Nb, Zr and Sr). 
The treatment of these data shows the portions where mantle frac- 
tions predominate as well as the others where crustal meltings 
dominate, what demonstrates an origin by in situ differentiation pro- 
cesses, fractioning and different degrees of magmatic mixing. 
Geochronologic dating by Rb/Sr, K/Ar and U/Pb methods show 
isochronic and conventional ages of 600 to 700 m.y. that roughly 
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are in accord with the temporal progress towards the younger fel- 
sic phases, putting this suite in the Upper Proterozoic age. The 
initial Sr sup(87) /Sr sup(86) ratios, around 0.710, point to a crustal 
origin with variable mantle contribution to these rocks. (author). 


32806 (INIS-BR-2686) - Ultrapotassic rocks geology from 
Salgueiro region, Pernambuco state, Brazil. Silva Filho, A.F. da 
(Pernambuco Univ., Recife, PE (Brazil). Dept. de Geologia); 
Guimaraes, |.P. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 13p. (in Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE91643686. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Cachoeirinha-Saigueiro belt has Proterozoic age and is lo- 
cated in the Borborema Province, NE Brazil. The ultrapotassic 
rocks from Salgueiro region intrudes the Cachoeirinha-Saigueiro 
belt rocks. The ultrapotassics from Salgueiro region constitutes of 
three units; Serra do Livramento pluton, and two dyke swarms 
called respectively beige alkali feldspar granites and green alkali 
feldspar syenite/quartz-syenite. The Serra do Livramento pluton 
shows E-W direction, boudin shape, width between 0,15 and 2,10 
km, and it is intruded into metamorphic rocks and into the Terra 
Nova complex. Detailed geological mapping at the Serra das Duas 
Irmas allowed us to establish the dyke swarm chronology. The 
mapping reveals seven intrusion episodes, into the Terra Nova plu- 
ton, of green alkali feldspar syenite/quartz-syenite and five 
episodes of bege alkali feldspar granite. They alternate between 
them in space and time, and there are evidence that they were in- 
truded under the tectonic control of the Pernambuco lineament. A 
systematic whole-rock Rb-Sr geochronology was done in the green 
alkali feldspar syenite/quartz-syenite, and an age of 514,8 +- 20,3 
Ma was obtained. The initial ratio is 0,710615 + 0,000441. The age 
obtained shows small error and an initial ratio compatible with a 
strong crustal contamination. (author). 


32807 (INIS-BR-2687) Evidences of a tangential protero- 
zoic tectonic from Quadrilatero Ferrifero, Minas Gerais state, 
Brazil. Belo de Oliveira, O.A. (Docegeo, MG (Brazil)); Teixeira, W. 
Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1990 17p. (in Portuguese). (CONF-9010404-—: 36. Brazil- 
ian congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). Order 
Number DE91644785. Source: OSTI; NTIS (US Sales Only); INIS. 
Radiometric Rb/Sr ages of 2,1 - 2,2 Ga determined for milonites 
of the Caete complex, combined with tectonic relationships among 
the sequences of the Espinhaco, Minas and Rio das Velhas Super- 
groups, suggest that the thrust and fold tectonic style observed 
around Caete results from two deformation episodes, with similar 
vergence and style. The parautochthonous domain in Caete Re- 
gion has been affected by both deformations episodes (Early 
Proterozoic and Upper Proterozoic) whereas the allochthonous do- 
main apparently was affected only by the younger episode. A 
preliminary analysis of the Quadrilatero Ferrifero as a whole, con- 
sidering these two major deformation episodes, is compatible, at 
least in part, with the large scale features observed in maps. In an 
effort to understand the tectonic framework of Q.F. an speculation 
is made on av evolutive model, considering also the existence of 
two district extensional events (Late Archean and Middle Protero- 
zoic), respectively related to the deposition of Minas and 
Espinhaco Supergroups in a riftfaulacogen systems. (author). 


32808 (INIS-BR-2688) Brusque belt: a monocyclic evolu- 
tion ?. Basei, M.A.S. (Sao Paulo Univ., SP (Brazil). Inst. de 
Geociencias). Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 10p. (In Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE92601136. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper discusses the radiometric data for the Brusque Belt 
(SC) where Rb-Sr isochrons, U-Pb in zircons, K-Ar in minerals and 
whole rock Sm-Nd model ages are available. The analysis of these 
results reveals two main groups, without intermediate values. The 
first, 500 to 800Ma., is related to magmatic and metamorphic ages 
and the second, 1600-2000Ma begin with the (probably) sedimen- 
tation age. A monociclic evolution is proposed, but with 
uncertanties in the age of the first metamorphic phase. (author). 
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32809 (INIS-BR-2690) Polycyclic migmatites from south- 
ern of Minas Gerais state and adjacent parts: structural/ 
petrographic characterization and geochronological data. Ar- 
tur, A.C. (UNESP, Rio Claro, SP (Brazil). Inst. de Geociencias e 
Ciencias Exatas); Wernick, E.; Kawashita, K. Sociedade Brasileira 
de Geologia, Recife. PE (Brazil). Nucleo do Nordeste. 1990 17p. 
(In Portuguese). (CONF-9010404—: 36. Brazilian congress of geol- 
Natal (Brazil), 28 Oct - 1 mov 1990). Order Number 
DE92601125. Source: OSTI; NTIS (US Sales Only); INIS. 

The geology of the southern part of the State of Minas Gerais 
and adjacent parts of the State of Sao Paulo (SE Brazil) is built up 
by gray gneisses (Barbacena and Amparo Complexes), pink 
gneisses (Pinhal Complex) and granulites (Guaxupe Complex) ar- 
eas, the oldest of them of Archaean ages. Structural, petrographic, 
geochronological and geologic data indicate that in fact each of 
those complexes is the result of a long evolution including succes- 
sive phases of deformation, anatexis and intrusions. The extensive 
migmatization of the Archaean rocks during the Lower and Upper 
Proterozoic combined with the intrusion of huge granitoid bodies 
suggest that the considered region has been involved in succes- 
sively continental approaches by subduction/collision processes. 
(author). 


32810 (INIS-BR-2691) Metallogenic aspects of the 
teldspars and micas geochemistry in pegmatite from Alto- 
Ligonha (Mocambique). Neves, J.M.C. (Minas Gerais Univ., Belo 
Horizonte, MG (Brazil)). Sociedade Brasileira de Geologia, Recife, 
PE (Brazil). Nucleo do Nordeste. 1990 14p. (In Portuguese). 
(CONF-9010404—: 36. Brazilian congress of geology, Natal 
(Brazil), 28 Oct - 1 nov 1990). Order Number DE92601126. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with metallogenic aspects concerning the huge 
Alto Ligonha pegmatite Province. The geological setting of the peg- 
matites is briefly reviewed and the metamorphic grade of the 
country rocks of the pegmatites, ranging from granulitic to green- 
schist facies, has been considered. The economically most 
interesting pegmatites are those emplaced within rocks with lighter 


metamorphism. The available geochronological data allow us to 
link, the most interesting pegmatites from Alto Ligonha, to the Pan- 
African granitoid magmatism, about 500 Ma ago. (author). 


32811 (INIS-BR-2693) Evidences of a transamazonic cycle 
in Cabo Frio region, RJ, Brazil and its correlation with the cra- 
ton of Angola, Africa. Zimbres, E. (Universidade do Estado, Rio 
de Janeiro, RJ (Brazil). Inst. de Geociencias); Kawashita, K.; Van 
Schmus, W.R. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 10p. (In Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE92600702. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The U-Pb dating in zircon based on air-abrasion method, whole 
rock Rb-Sr one, and K-Ar ones in biotite and amphibole of the 
samples collected from the Cabo Frio Region, Ribeira Orogenic 
Belt, have been carried out. The concordia diagram of the U-Pb 
dating indicates 2 different ages: 1981 +- 18 Ma for the upper in- 
tersect corresponding to the Transamazonic Cycle, and 488 +- 55 
Ma for the lower one, Brazilian Cycle. The former is interpreted as 
age of zircon formation and the latter, as the time elapsed since 
epsodic lead loss. The whole rock Rb-Sr dating also shows 
Transamazonic age: 1799 +- 62 Ma, IR=0.706, and MSWD+0.570. 
The K-Ar age in amphibole is 571 +- 44 Ma and that in biotite is 
474 +- 6 Ma. These data lead to the conclusion that the rocks of 
this region was formed in the Trasamazonic Cycle and remetamor- 
phosed in the Brazilian Cycle. (author). 


32812 (INIS-BR-2694) Magmatism and cenozoic tectonism 
in the Cabo Frio region, RJ, Brazil. Mohriak, W.U. (PETRO- 
BRAS, Rio de Janeiro, RJ (Brazil)); Barros, A.Z.N. de; Fujita, A. 
Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1990 14p. (in Portuguese). (CONF-9010404-: 36. Brazil- 
ian congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). Order 
Number DE92601127. Source: OSTI; NTIS (US Sales Only); INIS. 

The western portion of the Campos Basin is limited by a hinge 
line that bounds the deposition of pre-Aptian sediments in the off- 
shore region. The Cabo Frio arch corresponds to a platform with 
smaller relative subsidence, where Tertiary sediments are 
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deposited directly on shallow basement rocks. Towards the conti- 
nental slope of the Cabo Frio region, tectonic activity is also 
observed in the post-Aptian sequence, particularly in the region be- 
tween the Santos and Campos basins, where a very large graben 
trends parallel to the pre-Aptian limit of the basin, and is controlled 
by faults that-affect Upper Miocene rocks. Eastwards of this region, 
an array of antithetic faults trends in a NE direction. These faults, 
apparently detaching an the Aptian salt, show unique geometric 
patterns. The rupturing of Pangea in the Lower Cretaceous is 
marked by widespread outpouring of mafic magmas in Campos 
and Santos basins. Radiometric age determinations for this volcan- 
ism show a mean of about 139 M.a. After the rift phase, another 
volcanic episode is observed in the Cabo Frio region, with K/Ar ra- 
diometric dating of about 50 M.a. Volcanic mounds are observed 
within the Eocene sedimentary sequence. An Eocene volcanic 
episode is characterized by the presence of voicaniclassic rocks, 
including autoclastic, hydroclastic, epiclastic and pyroclastic sedi- 
ments. This tectonic episode is also identified within other 
stratigraphic intervals in the sedimentary column. (author). 


32813 (INIS-BR-2696) Scheelite distribution a long of am- 
phibolitic belt trom greenstone belt Barbacena, Minas Gerais, 
Brazil. Pereira, R.M. (Universidade do Estado, Rio de Janeiro, RJ 
(Brazil). Inst. de Geociencias); Alexandre, C.A. Sociedade 
Brasileira de Geologia, Recife, PE (Brazil). Nucleo do Nordeste. 
1990 10p. (in Portuguese). (CONF-9010404-: 36. Brazilian 
congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). Order 
Number DE91644916. Source: OSTI; NTIS (US Sales Only); INIS. 

In the middie southern portion of the Minas Gerais state a 60 
Km long and 12 Km wide tungsten belt was discovered, and re- 
lated to the amphibolitic rocks of the Barbacena Greenstone. 
Tungsten, present as scheelite, is associated with amphibolites, 
amphibole schists and amphibole gneisses, with chemical charac- 
teristics indicating an igneous origin. Chemical analyses on pan 
concentrates by |.C.P. showed high values on lead, tin, yttrium, 
lanthanum, cerium and zirconium, and average values for zinc and 
copper. The scheelite mineralization is probably strata bound and 
has a possible submarine exhalative origin. (author). 


32814 (INIS-BR-—2697) Geochemistry and source of iron- 
tormation from Guanhaes group, Guanhaes district, Minas 
Gerais, Brazil. Sad, J.H.G. (Geoso! - Geologia e Sondagens Ltda., 
Rio de Janeiro, RJ (Brazil)); Chiodi Filho, C.; Magalhaes, J.M.M.; 
Carelos, P.M. Sociedade Brasileira de Geologia, Recife, PE 
(Brazil). Nucleo do Nordeste. 1990 14p. (in Portuguese). (CONF- 
9010404—: 36. Brazilian congress of geology, Natal (Brazil), 28 Oct 
- 1 nov 1990). Order Number DE91644917. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Guanhaes district is underlain by metavolcano-sedimentary 
rocks of the Guanhaes Group, emplaced over an older Archean 
basement and intruded by granitic bodies. The Guanhaes Group is 
composed of pelitic, mafic and ultramafic schists at the base; sili- 
cate and carbonate facies iron-formation, calcarious schists, 
calesilicates rocks and quartzites at the median portion and 
para-gneisses (meta-graywacks) at the top. Geochemistry of iron- 
formation suggest a hydrothermal affinity comparable to the 
hydrothermal sediments flanking East Pacific Rise. Paragenetic 
studies indicates that the rocks were submited to two metamorphic 
processes: one of regional character (high-amphibolite facies) and 
one of themal character (pyroxene-hornfels facies). Chemical anal- 
ysis, as X-ray and optic spectrography, atomic absorption and 
plasma spectrography are presented. (author). 


32815 (INIS-BR-2699) Regional elevation history from 
Ribeira belt based in K-Ar dating. Zimbres, E. (Sao Paulo Univ., 
SP (Brazil). Inst. de Geociencias); Kawashita, K.; Motoki, A. So- 
ciedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo do 
Nordeste. 1990 10p. (In Portuguese). (CONF-9010404—: 36. Brazil- 
ian congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). Order 
Number DE92600703. Source: OSTI; NTIS (US Sales Only); INIS. 

The Ribeira orogenic belt, Brazilian cycle in metamorphism, has 
biotite K-Ar ages becoming young from the border (600 Ma) to the 
central axis (450 Ma), these ages are not related to rock type nor 
intrusive phase, but to occurrence area. The fact suggests that this 
wide-ranging age distribution is net due to later thermal events, 
€.g. post tectonic intrusion, but to slow cooling on the axis zone. 





The climax metamorphic condition have been estimated as 675 
sup(0)C and 4 to 5 kb (18 km’s depth). This temperature is much 
higher than that of biotite argon retention (310 sup(0)C). These 
data indicate that the biotite K-Ar clock have been set fairly after 
the climax during regional uplift at a depth much shallower that the 
metamorphism. Biotite clock setting depth (310 sup(0)C) is calcu- 
lated as 7.5 km, using geothermal gradient of 30 sup(0)C/km. In 
this connection, uplift of 11.5 km from 600 Ma to 450 Ma (rate of 
77 m/m.y.) is estimated. Fission track datings in apatite (110 Ma), 
combined with a present geothermal gradient (25 sup(0)C/km) indi- 
cate uplift of 3.5 km from 450 Ma to 110 Ma (16 m/m.y.) and 4 km 
from 110 Ma to the present (35 m/m.y.). (author). 


32816 (INIS-BR-2700) Rb/Sr geochronology in whole rocks 
and minerals of the Cumaru granodiorite, Serra dos Gradaus, 
Para state, Brazil. Lafon, J.M. (Para Univ., Belem, PA (Brazil). 
Centro de Geociencias); Scheller, T.; Pereira, E.D.; Macambira, 
J.B. Sociedade Brasileira de Geologia, Recife, PE (Brazil). Nucleo 
do Nordeste. 1990 13p. (In Portuguese). (CONF-9010404—: 36. 
Brazilian congress of geology, Natal (Brazil), 28 Oct - 1 nov 1990). 
Order Number DE92600704. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Cumaru granodiorite occurs in the Serra dos Gradaus re- 
gion, southeastern part of the Metallogenic Province of Carajas, 
Para. Rb-Sr systematics have been provided in whole rocks and 
minerals for samples of the Cumaru granodiorite thus an age of 
2543 +- 53 Ma, with an initial isotopic ratio of 0.70311 +- 34 
(MSWD+1.87) was obtained for whole rocks samples. Taking in ac- 
count that these rocks are not affected by metamorphism and/or 
deformation, we consider the age of 2543 +- 53 Ma as an em- 
placement age corresponding to the crystallization of the body. 
Such an age confirms the existence of a late Archaean plutonic 
event in the Serra dos Gradaus area and. the interpretation of the 
Cumaru granodiorite as a contemporaneous and cogenetic body of 
the Juruena type granites (Ca. 2000 Ma old), as proposed previ- 
ously, must be definitively abandoned. Therefore, Archaean ages 
for the greenstone belt sequence (Gradaus group) as well as for 
the Xingu complex in this area are also confirmed, although by in- 
direct evidence. The age obtained implies that the latter represents 
an Archaean metamorphic basement in the Serra dos Gradaus re- 
gion rather than the reworking of the late archaean granitics rocks 
during the Transmazonian orogenic event. The initial isotopic ratio 
of 0.70311 +- 34 is close to a mantellic or low time of crustal resi- 
dence source material ratios at the end of Archaean times. 
Therefore, comparison with isotopic initial ratios of other granitic 
rocks which occur in the Rio Maria region identifies an evolution 
line with a Rb-Sr ratio of 0.25 for a crustal source material that 
would have separated from mantle about 2.8 Ga ago. (author). 


32817 (INIS-BR-2708) Geochemistry contribution of Pb 
isotopes on basalts origin study from Parana basin, Brazil. 
Marques, L.S. (Sao Paulo Univ., SP (Brazil). Inst. Astronomico e 
Geofisico); Dupre, B.; Allegre, C.J. Sociedade Brasileira de Geolo- 
gia, Recife, PE (Brazil). Nucleo do Nordeste. 1990 12p. (In 
Portuguese). (CONF-9010404—: 36. Brazilian congress of geology, 
Natal (Brazil), 28 Oct - 1 nov 1990). Order Number DE91644920. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents thirty new Pb-isotope and concentration 
data for low- and high-tiO sub(2) continental flood basalts of the 
Parana Basin. The results obtained from representative samples 
show significant differences with respect to type and location of 
these basic rocks. The low- and high-TiO sub(2) basalts from the 
northern region of the Parana Basin exhibit very similar Pb-isotope 
compositions. On the other hand, the low-TiO sub(2) basalts of 
central and southern areas, which exhibit low Sr initial isotope ra- 
tios (less than 0,7060), show very small variation in Pb isotope 
compositions which are highly enriched in radiogenic Pb in com- 
parison with the analogues of northern region. The high-TiO sub(2) 
basic rocks analysed from northern and central regions have the 
same values for Pb isotope ratios, which are slightly more radio- 
genic compared with high-TiO sub(2) basalts from southern region. 
The data obtained, combined with other geochemical (major and 
trace elements, including rare earths) and isotope (Sr and Nd) re- 
sults support the view that the basalts from northern and southern 
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areas of the Parana Basin originated in lithospheric mantle reser- 
voirs with different geochemical characteristics. (author). 


32818 (INIS-mf-14001) Earthquakes in the Federal Repub- 
lic of Germany 1986. Reports of the seismological 
observatories in the Federal Republic of Germany including a 
list of important earthquakes in the world. Bundesanstalt fuer 
Geowissenschaften und Rohstoffe, Hannover (Germany). 1990 
54p. (In German). Order Number DE91531379. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A summary is given on the seismic events in the Federal Repub- 
lic of Germany in the year 1986. Further articles deal with statistics 
on the earthquakes in the period from 1974 to 1986, reports on 
single regions as well as a list of the earthquakes world-wide and 
the damages resulting in the year 1986. (orig/HP) With 12 figs., 5 
tabs. 


32819 (INIS-mf-14002) Earthquakes in the Federal Repub- 
lic of Germany 1985. Reports of the seismological 
observatories in the Federal Republic of Germany including a 
list of important earthquakes in the world. Bundesanstalt fuer 
Geowissenschaften und Rohstoffe, Hannover (Germany). 1991 
66p. (In German). Order Number DE91531380. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A summary is given on the seismic events in the Federal Repub- 
lic of Germany in the year 1985. Further articles deal with statistics 
on the earthquakes in the period from 1974 to 1985, reports on 
single regions as well as a list of the earthquakes world-wide and 
the damages resulting in the year 1985. (orig/HP) With 23 figs., 4 
tabs. 


32820 (LA-UR-91-2803) The application of the ADSP-21020 
40-bit floating point DSP microprocessor in a digital Doppler 
radar. Robinson, S.H.; Morrison, R.E. Los Alamos National Lab., 
NM (United States). 26 Aug 1991. 7p. DOE Contract W-7405-ENG- 
36. (CONF-9110199-—2: 2. international conference on digital signal 
processing (DSP) applications and technology, Berlin (Germany), 
28-31 Oct 1991). Order Number DE91018005. Source: OSTI; 
NTIS; GPO Dep. 

A continuous wave doppler radar system has been designed 
which is portable, easily deployable and can be remotely con- 
trolled. The system is immune to ground clutter and is used for 
wind speed detection and direction determination. Nearly real time 
digital signal processing is performed by an Analog Devices ADSP- 
21020, a 40-bit floating point Digital Signal Processing (DSP) 
microprocessor. This paper provides an overview of the design of 
the system including the radio frequency (RF) to digital interface. 
The various DSP detection aigorithms are discussed and 
compared to system performance and sensitivity. Finally, DSP per- 
formance is compared to the performance of an earlier system 
using Analog Device’s ADSP-2100. 6 refs. 


32821 (LA-UR-91-2804) Hardware description ADSP-21020 
40-bit floating point DSP as designed in a remotely controlled 
digital CW Doppler radar. Morrison, R.E.; Robinson, S.H. Los 
Alamos National Lab., NM (United States). [1991]. 14p. DOE 
Contract W-7405-ENG-36. (CONF-9110199—1: 2. international con- 
ference on digital signal processing (DSP) applications and 
technology, Berlin (Germany), 28-31 Oct 1991). Order Number 
DE91018004. Source: OSTI; NTIS; GPO Dep. 

A continuous wave Doppler radar system has been designed 
which is portable, easily deployed, and remotely controlled. The 
heart of this system is a DSP/control board using Analog Devices 
ADSP-21020 40-bit floating point digital signal processor (DSP) mi- 
croprocessor. Two 18-bit audio A/D converters provide digital input 
to the DSP/controller board for near real time target detection. Pro- 
gram memory for the DSP is dual ported with an Intel 87C51 
microcontroller allowing DSP code to be up-loaded or down-loaded 
from a central controlling computer. The 87C51 provides overall 
system control for the remote radar and includes a time-of-day/day- 
of-year real time clock, system identification (ID) switches, and 
input/output (I/O) expansion by an Intel 82C55 VO expander. 5 
refs., 8 figs., 2 tabs. 


32822 (SKB-TR-91-06) Description of background data in 
the SKB database GEOTAB. Version 2. Eriksson, E. (SGAB, 
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Luleaa (Sweden)): Sehistedt. S. Swedish Nuclear Fuel and Waste 
Management Co.. Stockholm (Sweden). Mar 1991. 46p. Order 
Number DE92601579. Source: OSTI: NTIS (US Sales Only); INIS. 

During the research and development program performed by 
SKB for the final disposal of spent nuclear fuel, a large quantity of 
geoscientific data was collected. Most of this data was stored in a 
database called Geotab. The data is organized into eight groups 
as follows: Background information; Geological data; Borehole 
geophysical measurements; Ground surface geophysical measure- 
ments; Hydrogeological and meteorological data; Hydrochemical 
data; Petrophysical measurements and Tracer tests. Except for the 
case of borehole geophysical data, ground surface geophysical 
data and petrophysical data, described in the same report, the data 
in each group is described in a separate SKB report. The present 
report describes data within the Background data group. This data 
provides information on the location of areas studied, borehole po- 
sitions and also some drilling information. Data is normally 
collected on forms or as notes and this is then stored into the data- 
base. The background data group, called BACKGROUND, is 
divided into several subgroups: BGAREA area background data; 
BGDRILL drilling information; BGDRILLP drill penetration data; BG- 
HOLE borehole information; BGTABLES number of rows in a table 
and BGTOLR data table tolerance. A method consist of one or 
several data tables. In each chapter a method and its data tables 
are described. (authors). 


32823 (SKB-TR-91-10) Sealing of rock joints by induced 
calcite precipitation. A case study from Bergeforsen hydro 
power plant. Hakami, E. (Vattenfall Hydropower AB (Sweden)); 
Qvarfort, U.; Ekstav, A. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Jan 1991. 19p. Order Number 
DE92601146. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibilities of sealing rock fractures by injecting water 
saturated with calcite solution, and hereby inducing a calcite pre- 
cipitation inside the fracture, is investigated. The way of reaction 
and the amount of calcite precipitation will depend on the satura- 
tion of calcium carbonate in the water, the temperature, the pH and 
the CO2-pressure. There is experience of lime-saturated water in- 
jection in the rock foundation below the dam at Bergeforsens 
power plant (1955-1968). It was observed that the consumption of 
injected lime water decreased with time. A possible reason to the 
decrease in lime water consumption is that calcite has precipitated 
such that the permeability of the rock in general is lowered. An- 
other explanation to this could be that calcite precipitation is 
concentrated to the fractures surrounding the injection holes, thus 
preventing the lime water from penetrating further into the rock. It 
is recommended that further studies of the fracture fillings in drill 
cores from Bergeforsen is performed. The aim of such study 
should be to determine the extent of induced caicite precipitation 
and to investigate its chemical and physical properties. (authors). 


32824 


(SKB-TR-91-13) Discrete fracture modelling of the 
Finnsjoen rock mass. Phase 1: Feasibility study. Geier, J.E. 


(Golder Geosystem AB, Uppsala (Sweden)); Axelsson, C.L. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Mar 1991. 168p. Order Number DE92601148. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The geometry and properties of discrete fractures are expected 
to control local heterogeneity in flow and solute transport within 
crystalline rock in the Finnsjoen area. The present report describes 
the first phase of a discrete-fracture modelling study, the goal of 
which is to develop stochastic-continuum and hydrologic properties. 
In the first phase of this study, the FracMan discrete fracture mod- 
elling package was used to analyse discrete fracture geometrical 
and hyrological data. Constant-pressure packer tests were anal- 
ysed using fractional dimensional methods to estimate effective 
transmissivities and flow dimension for the packer test intervals. 
Discrete fracture data on orientation, size, shape, and location were 
combined with hydrologic data to develop a preliminary conceptual 
model for the conductive fractures at the site. The variability of 
fracture properties was expressed in the model by probability distri- 
butions. The preliminary conceptual model was used to simulate 
three-dimensional populations of conductive fractures in 25 m and 
50 m cubes of rock. Transient packer tests were simulated in these 
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fracture populations, and the simulated results were used to vali- 
date the preliminary conceptual model. The calibrated model was 
used to estimate the components of effective conductivity tensors 
for the rock by simulating steady-state groundwater flow through 
the cubes in three orthogonal directions. Monte Carlo stochastic 
simulations were performed for alternative realizations of the con- 
ceptual model. The number of simulations was insufficient to give a 
quantitative prediction of the effective conductivity heterogeneity 
and anisotropy on the scales of the cubes. However, the results 
give preliminary, rough estimates of these properties, and provide 
a demonstration of how the discrete-fracture network concept can 
be applied to derive data that is necessary for stochastic contin- 
uum and channel network modelling. (authors). 


32825 (UCRL-LR-106135) Earth Sciences report, 1989- 
1990. Younker, L.W.; Peterson, S.J.; Price, M.E. (eds.). Lawrence 
Livermore National Lab., CA (United States). Mar 1991. 189p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017132. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Earth Sciences Department at Lawrence Livermore National 
Laboratory (LLNL) conducts work in support of the Laboratory’s en- 
ergy, defense, environmental, and basic research programs. The 
Department comprises more than 100 professional scientific per- 
sonnel spanning a variety of subdisciplines: geology, seismology, 
physics, geophysics, geochemistry, geohydrology, chemical engi- 
neering, and mechanical engineering. Resident technical support 
groups add significant additional technical expertise, including Con- 
tainment Engineering, Computations, Electronic Engineering, 
Mechanical Engineering, Chemistry and Materials Science, and 
Technical Information. In total, approximately 180 professional 
scientists and engineers are housed in the Earth Sciences Depart- 
ment, making it one of the largest geo-science research groups in 
the nation. Previous Earth Sciences reports have presented an 
outline of the technical capabilities and accomplishments of the 
groups within the Department. In this FY 89/90 Report, we have 
chosen instead to present twelve of our projects in full-length 
technical articles. This Overview introduces those articles and high- 
lights other significant research performed during this period. 


32826 (USGS-OFR-90-41) Aerial photographic interpreta- 
tion of lineaments and faults in late cenozoic deposits in the 
Eastern part of the Benton Range 1:100,000 quadrangle and 
the Goldfield, Last Chance Range, Beatty, and Death Valley 
Junction 1:100,0C0 quadrangles, Nevada and California. Re- 
heis, M.C.; Noller, J.S. Geological Survey, Denver, CO (United 
States). 1991. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-78ET44802. Source: OSTI; 
INIS; U.S.G.S. Open File Service, Box 25425, Denver Federal 
Center, Denver, CO 80225. 

Lineaments and faults in Quaternary and late Tertiary deposits in 
the southern part of the Walker Lane are potentially active and 
form patterns that are anomalous with respect to the typical fault 
patterns in most of the Great Basin. Little work has been done to 
identify and characterize these faults, with the exception of those in 
the Death Valley-Furnace Creek (DVFCFZ) fault system and those 
in and near the Nevada Test Site. Four maps at a scale of 
1:100,000 summarize the existing knowledge about these linea- 
ments and faults based on extensive aerial-photo interpretation, 
limited field investigations, and published geologic maps. The linea- 
ments and faults in all four maps can be divided geographically 
into two groups. The first group includes west- to north-trending lin- 
eaments and faults associated with the DVFCFZ and with the 
Pahrump fault zone in the Death Valley Junction quadrangle. The 
second group consists of north- to east-northeast-trending linea- 
ments and faults in a broad area that lies east of the DVFCFZ and 
north of the Pahrump fault zone. Preliminary observations of the 
orientations and sense of slip of the lineaments and faults suggest 
that the least principle stress direction is west-east in the area of 
the first group and northwest-southeast in the area of the second 
group. The DVFCFZ appears to be part of a regional right-lateral 
strike-slip system. The DVFCFZ steps right, accompanied by nor- 
mal faulting in an extensional zone, to the northern part of the 
Walker Lane a the northern end of Fish Lake Valley (Goldfield 
quadrangle), and appears to step left, accompanied by faulting and 





folding in a compressional zone, to the Pahrump fault zone in the 
area of Ash Meadows (Death Valley Junction quadrangle). 25 refs. 


32827 (USGS-OFR-90-500) Aerial photographic interpreta- 
tion of lineaments and faults in late Cenozoic deposits in the 
eastern parts of the Saline Valley 1:100, 000 quadrangle, 
Nevada and California, and the Darwin Hills 1:100, 000 quad- 
rangle, California. Reheis, M.C. Geological Survey, Denver, CO 
(United States). 1991. 36p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al08-78ET44802. Source: 
OSTI; INIS; USGS Open File Service, Box 25425, Denver Federal 
Center, Denver, CO 80225. 

Faults and fault-related lineaments in Quaternary and late 
Tertiary deposits in the southern part of the Walker Lane are poten- 
tially active and form patterns that are anomalous compared to 
those in most other areas of the Great Basin. Two maps at a scale 
of 1:100,000 summarize information about lineaments and faults in 
the area around and southwest of the Death Valley-Furnace Creek 
fault system based on extensive aerial-photo interpretation, limited 
field interpretation, limited field investigations, and published geo- 
logic maps. There are three major fault zones and two principal 
faults in the Saline Valley and Darwin Hills 1:100,000 quadrangles. 
(1) The Death Valley-Furnace Creek fault system and (2) the 
Hunter Mountain fault zone are northwest-trending right-lateral 
strike-slip fault zones. (3) The Panamint Valley fault zone and as- 
sociated Towne Pass and Emigrant faults are north-trending normal 
faults. The intersection of the Hunter Mountain and Panamint 
Valley fault zones is marked by a large complex of faults and linea- 
ments on the floor of Panamint Valley. Additional major faults 
include (4) the north-northwest-trending Ash Hill fault on the west 
side of Panamint Valley, and (5) the north-trending range-front Tin 
Mountain fault on the west side of the northern Cottonwood Moun- 
tains. The most active faults at present include those along the 
Death Valley-Furnace Creek fault system, the Tin Mountain fault, 
the northwest and southeast ends of the Hunter Mountain fault 
zone, the Ash Hill fault, and the fault bounding the west side of the 
Panamint Range south of Hall Canyon. Several large Quaternary 
landslides on the west sides of the Cottonwood Mountains and the 
Panamint Range apparently reflect slope instability due chiefly to 
rapid uplift of these ranges. 16 refs. 
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32828 (INIS-SU-245) Experimental and theoretical physics: 
Collection. Kratkie soobschcheniya po fizike. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1990 44p. Order Number DE91003123. 
Source: OST!; NTIS (US Sales Only); INIS. 

Individual papers in this collection are indexed. 


32829 (INIS-SU-258) Experimental and theoretical physics: 
Collection. Kratkie soobshcheniya po fizike. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1990 45p. Order Number DE91003124. 
Source: OST!; NTIS (US Sales Only); INIS. 

Individual papers in this collection are indexed. 


32830 (INIS-SU-259/A) Experimental and __ theoretical 

physics: Collection. Kratkie soobshcheniya po fizike. AN SSSR, 

Moscow (USSR). Fizicheskij Inst. 1989 61p. Order Number 

DE91003121. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers in this collection are indexed. 


32831 (INIS-SU-262) Experimental and theoretical physics: 

No. 5. Kratkie soobshcheniya po fizike. Chertkova, I.N. (ed.). AN 

SSSR, Moscow (USSR). Fizicheskij Inst. 1990 47p. Order Number 

DE91003125. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers in this collection are indexed. 


32832 (INIS-SU-263) Experimental and theoretical physics: 

No. 3. Kratkie soobshcheniya po fizike. Chertkova, I.N. (ed.). AN 

SSSR, Moscow (USSR). Fizicheskij Inst. 1990 46p. Order Number 

DE91003126. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers in this collection are indexed. 


32833 (JINR-2-41-90) JINR Rapid Communications: Col 
lection. Joint Inst. for Nuclear Research, Dubna (USSR). 1990. 
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32p. Order Number DE91003136. Source: OSTI; NTIS (US Sales 
Only); INIS. 
Individual papers in this collection are indexed 


32834 (JINR-3-42-90) JINR Rapid Communications: Col- 
lection. Joint Inst. for Nuclear Research, Dubna (USSR). 1990. 
22p. Order Number DE91003137. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Individual papers in this collection are indexed. 
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Refer also to citation(s) 32933, 32945, 33300, 33319, 33373, 33383 


32835 (ANL-HEP-TR-91-56) Simulation of the passage of 
muons through the rock overburden into the Soudan 2 cavern. 
Trost, H.J. Argonne National Lab., IL (United States). 3 Jul 1991. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91017307. Source: 
OSTI; NTIS; INIS; GPO Dep. 

| have investigated the energy dependence of the transmission 
of muons from the surface through the rock into the Soudan 2 cav- 
ern using the detector simulation package GEANT. | find the 
simulation of the various contributions to the muon energy loss in 
good agreement with available data and formulae for muon 
energies up into the multi-TeV region. The prediction for the trans- 
mission rates and mean energies appearing in the cavern agree 
with simple calculations in most but not all cases. | use the simula- 
tion to determine the energy spread apparent in the Soudan 2 
cavern for fixed energies at the surface and the survival probabili- 
ties for energies at the surface up to 100 TeV. 28 refs., 16 figs. 


32836 (FNAL/C—91/179-A) Testing the big bang: Light ele- 
ments, neutrinos, dark matter and large-scale structure. 
Schramm, D.N. (Chicago Univ., IL (United States)). Fermi National 
Accelerator Lab., Batavia, IL (United States). Jun 1991. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9103197—1: 2. winter school of physics, 
San Juan (Puerto Rico), 28 Mar - 5 apr 1991). Order Number 
DE91017379. Source: OSTI; NTIS; INIS; GPO Dep. 

In this series of lectures, several experimental and observational 
tests of the standard cosmological model are examined. In particu- 
lar, detailed discussion is presented regarding nucleosynthesis, the 
light element abundances and neutrino counting; the dark matter 
problems; and the formation of galaxies and large-scale structure. 
Comments will also be made on the possible implications of the 
recent solar neutrino experimental results for cosmology. An ap- 
pendix briefly discusses the 17 keV “thing” and the cosmological 
and astrophysical constraints on it. 126 refs., 8 figs., 2 tabs. 


32837 (INIS-BR-2702, pp. 217-227) Nucleosynthesis in ad- 
vanced phases of stellar evolution: comparison between 
theory and observation. Pacheco, J.A.F. (Sao Paulo Univ., SP 
(Brazil). Inst. Astronomico e Geofisico). Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Portuguese). 
(CONF-9009301—-: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The contamination of stellar atmospheres in advanced stages of 
evolution is studied, comparing observable data with theoretical ex- 
pectations. The observable contaminations in some specific stars 
are presented. (M.C.K.). 


32838 (INIS-SU-258, pp. 30-32) Effect of limited statistics 
in observed distribution of coming directions of superhigh en- 
ergy cosmic rays. lvanov, A.A.; Krasil'nikov, A.D.; Nikol’skij, S.1. 
AN SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 45p. (In Rus- 
sian). In Experimental and theoretical physics: Collection. Order 
Number DE91003124. Source: OSTI; NTIS (US Sales Only); INIS. 

Attention is paid to consideration of experimental statistics in ex- 
periment simulation. It is proposed to use the Monte Carle method 
in calculations of the probability of observation of false anisotropy 
in case of an isotropic distribution of superhigh energy cosmic 
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rays. It is shown that the available experimental data on wide at- 
mospheric showers do not contradict an assumption of isotropy up 
to ~ 10'%eV energies. 3 refs.; 1 tab. 


32839 (JINR-D—12-90-123) Element separation before 
matter accretion of solar system planets in the light of the pe- 
riodic law. Chuburkov, Yu.T. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions. 1990. 21p. Order Num- 
ber DE92600377. Source: OSTI; NTIS (US Sales Only); INIS. 

The proofs of element separation in protoplanet nebula of Proto- 
solar system have been found. For this purpose the K,/Ko ratios of 
concentration of elements - chemical analogs in the rock samples 
of Venus, Earth, Mars and meteorites were compared. The new 
approach enabled the comparison of K;/Kz of the Earth and mete- 
orites with K;/K2 of Venus and Mars obtained by elemental 
analysis of their rock samples. It has been found that at Jo/J;>1 
chemical analogs have K,/K2: on Venus probably less or at least 
commeasurable, on Mars and, especially in meteorites, consider- 
ably (several orders of magnitude) greater than in the Earth rocks 
(J, and J. are charged atoms fractions in photon flux of the Proto- 
sun). Other facts, which agree with the relationship K;/K2=f(R), 
where R is the average distance of a body from the Sun, were 
found. 41 refs.; 1 fig.; 5 tabs. 


32840 (LA-UR-91-2637) Composition and energetics of so- 
lar flare particle events measured by satellites, 1989-1991. 
Gisler, G.R.; Belian, R.D.; Cayton, T.E.; Reeves, G.D. Los Alamos 
National Lab., NM (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9108141—1: International cosmic ray conference, 
Dublin (Ireland), 11-23 Aug 1991). Order Number DE91018028. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Synchronous Orbit Particle Analyzer (SOPA), on board the 
satellite 1989-046 and others, has detected ions from carbon 
through nickel at energies from 2 to 50 MeV in the great solar en- 
ergetic particle events of the current solar cycle. Energetic protons 
from the same events have been detected by the Charged Particle 
Analyzer (CPA) on board the satellite 1984-129 and others. We 
present here a collection of data from these various instruments 
that includes events of 1989, 1990, and 1991. We demonstrate the 
association of the events detected by the satellites with solar 
flares, and examine local solar wind features that in some in- 
stances alter the flux. We determine the ionic composition of the 
events, and compare these compositions among the various 
events and with those events, and compare these compositions 
among the various events and with those found in events of previ- 
ous solar cycles. We obtain time-histories of the energetic particle 
fluxes, resolved both by ion species and by energy range. These 
detailed histories are of use, in conjunction with other data, in de- 
termining the parameters of the acceleration region. 


32841 (LA-UR-91-2781) The extension of solar magnetic 
fields into interplanetary space. McComas, D.J.; Phillips, J.L. 
Los Alamos National Lab., NM (United States). [1991]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9109254-1: Solar connection with 
transient interplanetary processes (SOLTIP), Castle Liblice 
(Czechoslovakia), 30 Sep - 5 oct 1991). Order Number 
DE91018052. Source: OSTI; NTIS; GPO Dep. 

The flow of coronal plasma into interplanetary space results in 
outward transport of the solar magnetic field. The prevailing “open” 
interplanetary magnetic field is rooted in the corona and wraps up 
into a spiral due to the rotation of the Sun. This simple configura- 
tion, however, is disrupted by magnetically distinct coronal mass 
ejections (CMEs) which erupt from the solar corona into interplane- 
tary space. Observations of CMEs at 1 AU reveal electron 
signatures indicating a closed magnetic topology, postulated to be: 
(1) magnetic “bottles,” tied to the corona at both ends; (2) plas- 
moids that are completely disconnected from the Sun; or (3) flux 
ropes which have topologies intermediate between (1) and (2). 
With either the magnetic-bottle or flux rope hypothesis, the inward 
and outward flux at 1 AU should increase indefinitely as CMEs 
continue to erupt. Using a new techniques to calculate the 2-D flux 
through 1 AU from single spacecraft measurements, we show that 
while there is a solar cycle variation to the magnetic flux, it clearly 
does not grow without bound. This suggests that either CMEs are 
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closed plasmoids which add to no new flux to the interplanetary 
medium, or that the opening of new flux by CMEs is balanced via 
reconnection elsewhere in the corona. We suggest that the this lat- 
ter process may be dominant and describe observation from the 
Solar Maximum Mission coronagraph which are consistent with 
reconnection above helmet streamers in the corona. Such discon- 
nections would serve to return closed field arches to the Sun and 
release open. U-shaped structures into the solar wind. Coronal dis- 
connections appear in some cases to be triggered by pressure 
pulses caused by CME eruption elsewhere, suggesting a dynamic 
flux-balance process. We describe a class of solar wind structures, 
called heat flux dropouts, in which the solar wind electron heat flux, 
driven by magnetic connection to the hot corona, is absent or 
greatly reduced. 


32842 (LA-UR-91-2792) Dark matter and the effective value 
of Newton’s constant at large distances. Goldman, T. (Los 
Alamos National Lab., NM (United States)); Cooper, F.; Nieto, 
M.M.; Perez-Mercader, J. Los Alamos National Lab., NM (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910881-2: 
Particles and fields ‘91, Vancouver (Canada), 18-22 Aug 1991). Or- 
der Number DE91018152. Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the implications of the renormalization group ap- 
plied to one-loop renormalized quantum gravity for the effective 
value of the Newton's constant on large distance scales. We find a 
potentially significant contribution to solving the so-called “dark 
matter problem.” 3 refs. 


32843 (NIIYaF-MGU-89-45-122) Definition of postnewton 
parameter tau from the data of observations of the pulsar sys- 
tem PSR 1913+16. Turyshev, V.G. Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). Nauchno-|ssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. 16p. (In Russian). Order Number DE91643213. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that a new postnewton (PN) parameter tau affect suf- 
ficiently the dynamic characteristics of moving bodies in binary star 
system. Parameter tau reflects the noninertial character of the 
movement of standard parametrized PN-system with respect to 
quasilorentz reference system. Method for determination of 
numerical tau value, using data of PSR 1913-16 binary pulsar ob- 
servations is suggested. 5 refs. 


32844 (NORDITA-90/82-A(prepr.)) The great wall in the CfA 
survey: Its origin and imprint on the microwave background 
radiation. Atrio-Barandela, F. (Nordisk Inst. for Teoretisk Fysik 
(NORDITA), Copenhagen (Denmark)); Kashlinsky, A. Nordisk Inst. 
for Teoretisk Fysik (NORDITA), Copenhagen (Denmark). 1990. 
14p. Order Number DE92600427. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Great Wall (GW) found in the latest CfA survey has clearly 
started out as an aspherical overdense region. We model its evolu- 
tion after recombination and the imprint its time-dependent 
gravitational potential leaves on the microwave background radia- 
tion (MBR). We approximate GW as an oblate ellipsoid and show 
that it started at recombination with an almost spherical shape, but 
with an initial density contrast, 6;, much smaller than it had to be in 
the spherical model in order to reach the observed GW density 
contrast of qproportional to 5. The resultant 6; is compatible with 
the r.m.s. value of érho/rho on the GW scale at recombination for 
models with the n<0 power spectrum of the primordial density 
field. We show that the time-dependent potential of GW will induce 
10-© <éT/T<(a few)x10—5 depending on Q and q. Therefore, MBR 
observations in that direction can further constrain Q and the bias 
factor of the light distribution. (orig.). 


32845 (NORDITA-91/17-A(prepr.)) Abundances in galaxies. 
Pagel, B.E.J. Nordisk Inst. for Teoretisk Fysik (NORDITA), Copen- 
hagen (Denmark). 1991. 21p. (CONF-9006369-: Symposium on 
nuclei in the cosmos, Baden (Switzerland), 18-22 Jun 1990). Order 
Number DE92600403. Source: OSTI; NTIS (US Sales Only); INIS. 

Standard (or mildly inhomogeneous) Big Bang nucleosynthesis 
theory is well confirmed by abundance measurements of light ele- 
ments up to ’Li and the resulting upper limit to the number of 
neutrino families confirmed in accelerator experiments. Extreme in- 
homogeneous models with a closure density in form of baryons 





seem to be ruled out and there is no evidence for a cosmic ‘floor’ 
to °Be or heavier elements predicted in some versions of those 
models. Galaxies show a correlation between luminous mass and 
abundance of carbon and heavier elements, usually attributed to 
escape of hot gas from shallow potential wells. Uncertainties 
include the role of dark matter and biparametric behaviour of ellipti- 
cals. Spirals have radial gradients which may arise from a variety 
of causes. In our own Galaxy one can distinguish three stellar pop- 
ulations - disk, halo and bulge - characterised by differing 
metallicity distribution functions. Differential abundance effects are 
found among different elements in stars as a function of metallicity 
and presumably age, notably in the ratio of oxygen and a-particle 
elements to iron. These may eventually be exploitable to set a time 
scale for the formation of the halo, bulge and disk. (orig.). 


32846 (NORDITA-91/18-A(prepr.)) Big Bang nucleosynthe- 
sis and abundances of light elements. Pagel, B.E.J. Nordisk 
Inst. for Teoretisk Fysik (NORDITA), Copenhagen (Denmark). 
1991. 23p. (CONF-9012107-: 2. IAC winter school: observational 
and physical cosmology, Tenerife (Spain), 3-7 Dec 1990). Order 
Number DE92600428. Source: OSTI; NTIS (US Sales Only): INIS. 

Big Bang nucleosynthesis (BBNS) theory is sketched, indicating 
the dependence of primordial abundances of D, °He, “He and ’Li 
on the mean baryonic density of the universe and the dependence 
of “He on the number of neutrino families and the neutron half-life. 
Observational data and inferred primordial abundances of these el- 
ements are reviewed and shown to be consistent (within errors) 
either with standard BBNS in a homogeneous universe about 100 
seconds after the Big Bang or with moderately inhomogeneous 
BBNS models resulting from earlier phase transitions like the 
quark-hadron transition if this is first order. However, models with 
closure density supplied by baryons are apparently ruled out. Fi- 
nally, implications for the existence of baryonic and non-baryonic 
dark matter are briefly discussed. (orig.). 


32847 (NORDITA-91/24-AN(prepr.)) Nuclear physics of 
dense matter. Pethick, C.J. (Illinois Univ., Urbana (USA). Dept. of 
Physics); Ravenhall, D.G. Nordisk Inst. for Teoretisk Fysik 
(NORDITA), Copenhagen (Denmark). 1991. 11p. (CONF-9012106—: 
15. Texas symposium on relativistic astrophysics and 4th ESO- 
CERN symposium on astrophysics, cosmology and fundamental 
physics, Brighton (United Kingdom), 16-21 Dec 1990). Order Num- 
ber DE92600378. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent progress in applying nuclear physics to calculate proper- 
ties of dense matter is reviewed. Topics considered include nuclei 
below neutron drip, the equation of state of matter at densities both 
below and above that of nuclear matter, the possibility of rapid 
neutron star cooling by the direct Urca process, superfluid gaps for 
neutrons and superconducting gaps for protons. (orig.). 


32848 (NORDITA-91/38-A(prepr.)) On the universal charac- 
ter of the large scale structure of the universe. Demianski, M. 
(Warsaw Univ. (Poland). Inst. Fizyki Teoretycznej); Doroshkevich, 
A.G. Nordisk Inst. for Teoretisk Fysik (NORDITA), Copenhagen 
(Denmark). 1991. 32p. Order Number DE92600429. Source: OST]; 
NTIS (US Sales Only); INIS. 

We review different theories of formation of the large scale struc- 
ture of the Universe. Special emphasis is put on the theory of 
inertial instability. We show that for a large class of initial spectra 
the resulting two point correlation functions are similar. We discuss 
also the adhesion theory which uses the Burgers equation, Navier- 
Stokes equation or coagulation process. We review the Zeldovich 
theory of gravitational instability and discuss the internal structure 
of pancakes. Finally we discuss the role of the velocity potential in 
determining the global characteristics of large scale structures (dis- 
tribution of caustics, scale of voids, etc.). In the last chapter we list 
the main unsolved problems and main successes of the theory of 
formation of large scale structure. (orig.). 


32849 


(SLAC-PUB-5639) Quantum cosmology on the 
worldsheet. Cooper, A.R.; Susskind, L.; Thoriacius, L. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Aug 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC03-76SF00515. Grant PHY 89-17438. 
(CONF-9105113-2: Strings and symmetries conference, Stony 
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Bronk. NY (United States), 20-25 May 1991). Order Number 
DE91018415. Source: OSTI; NTIS: INIS: GPO Dep. 

Two-dimensional quantum gravity coupled to conformally invari- 
ant matter central c > 25 provides a toy model for quantum gravity 
in four dimensions. Two-dimensional quantum cosmology can thus 
be studied in terms of string theory in background fields. The large 
scale cosmological constant depends on non-linear dynamics in 
the string theory target space and does not appear to be sup- 
pressed by wormhole effects. 13 refs. 


32850 (UCRL-CR-107841) Astrophysical neutron capture 
processes: Final report. Bazan, G. (Illinois Univ., Urbana, IL 
(United States). Dept. of Astronomy). Lawrence Livermore National 
Lab., CA (United States). 18 Jul 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE91017071. Source: OSTI; NTIS; INIS; GPO Dep. 

The production of half of the isotopes from iron to lead has been 
attributed to a process involving the neutron captures on iron peak 
nuclei. The timescales on which the captures occur is of the order 
of 6-decay timescales of nuclei not far from 64-stability. This is 
known as the s-process. In recent years, the thermal pulsation 
stage of asymptotic giant branch (AGB) stars has been thought to 
be the astrophysical site in which this neutron production and cap- 
ture could happen. Recent models of such stars have provided 
evidence for different neutron sources than what previously had 
been believed. In addition, past studies of the old models had 
seemingly neglected the presence of various physical phenomena 
such as convective mixing and time dependent parameters, such 
as the retreat of the convective shell, that could eventually effect 
the final isotope distribution. We have made a realistic look at the 
entire mass range of thermally pulsing AGB stars as the sole site 
of s-process isotopes. 


32851 (UCRL-JC—107117) Modeling UV and x-ray oxygen 
emission in astrophysical plasmas. Vitello, P.; Dunning, M.; Cer- 
jan, C.; Nash, J. Lawrence Livermore National Lab., CA (United 
States). 2 May 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-91071 1-7: 
20. international conference on phenomena in ionized gases, 
Barga (Italy), 8-12 Jul 1991). Order Number DE91016927. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The advent of high resolution, high sensitivity X-ray spectroscopy 
from Astro-D and AXAF missions will provide a wealth of highly de- 
tailed spectral information. The successful analysis of this data will 
depend on the use of non-equilibrium ionization descriptions of the 
radiating plasma, using accurate and complete atomic physics data 
sets. We present here simulated UV and X-ray Oxygen spectra 
calculated from a time dependent, non-equilibrium hydrodynamic 
model using extremely detailed atomic physics data bases. Emis- 
sion from static plasmas and radiative shocks are considered. We 
discuss the sensitivity of the calculated spectra to modeling as- 
sumptions and to approximations made in generating the atomic 
rates. 22 refs. 


32852 (UCRL-JC—107782) Scouting the neighborhood—in 
our lifetime. Wood, L. Lawrence Livermore National Lab., CA 
(United States). 2 Jul 1991. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9106266—1: Near-earth asteriods conference, San Juan 
Capistrano, CA (United States), 30 Jun - 3 jul 1991). Order Num- 
ber DE91017083. Source: OSTI; NTIS; GPO Dep. 

Objective review of the past decade-and-a-half of planetary and 
space science generates a surprise-free scenario for the next few 
decades which features only modest advances in human under- 
standing of the solar system, our immediate neighborhood in the 
physical universe. The origins of such this scenario are recapitu- 
lated to better understand how surprises can be introduced into it 
in reasonably high-likelihood fashions, and the bases for some 
such surprises are noted. Representative means by which plane- 
tary and space scientists now alive can have a “wonderful life” 
after all are sketched. 


32853 (UCRL-JC-107979) Exploring the universe with shell 
model. Mathews, G.J. Lawrence Livermore National Lab., CA 
(United States). 16 Jul 1991. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
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(CONF-9101100—3: Workshop on strong, weak, and electromag- 
netic interactions in nuclei and astrophysics. Livermore. CA (United 
States). 3-4 Jan 1991). Order Number DE91016921. Source: 
OSTI: NTIS; INIS: GPO Dep. 

This is a review of some applications which Stew Bloom and | 
have made using large basis nuclear-shell model technology for 
problems in nuclear astrophysics, nuclear physics, and particle 
physics. 22 refs., 5 figs. 


32854 (UCRL-JC—107980) Baryon inhomogeneity from the 
cosmic quark-hadron phase transition. Kurki-Suonio,  H. 
Lawrence Livermore National Lab.. CA (United States). 16 Jul 
1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9105243-2: 
Workshop on strange quark matter in physics and astrophysics, 
Aarhus (Denmark), 20-24 May 1991). Order Number DE91016608. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the generation of inhomogeneity in the baryon- 
number density during the cosmic quark-hadron phase transition. 
We use a simple model with thin-wall phase boundaries and ideal- 
gas equations of state. The nucleation of the phase transition 
introduces a new distance scale into the universe which will be the 
scale of the generated inhomogeneity. We review the estimate of 
this scale. During the transition baryon number is likely to collect 
onto a layer at the phase boundary. These layers may in the end 
be deposited as small regions of very high baryon density. 21 refs., 
1 fig. 


32855 (UWExpPh-1991-7) Externally perturbed unstable 
systems. Posch, H.A. (Vienna Univ. (Austria). Inst. fuer Experi- 
mentalphysik); Narnhofer, H.; Thirring, W. Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik. 18 Apr 1991. 26p. (UWThPh—1991- 
11.). Order Number DE92600430. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We discuss computer solutions of Newton's equation of motion 
for unstable systems in a container with time-dependent walls. An 
expansion leads to the formation of a cluster and a significant in- 
crease of the temperature. The question of entropy increase for 
expansion and compression of the system and the related problem 
of the feasibility of a perpetuum mobile of the second kind are in- 
vestigated. (Authors). 


6402 Atmospheric Physics 
Refer also to citation(s) 33319, 33383 


32856 (NIIYaF-MGU-90-12-158) Measurement of charge 
composition of electron flows with an energy above hundreds 
MeV in inner radiaion belt. Gusev, A.A.; Pugacheva, Gl. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1990. 24p. (In Russian). Order 
Number DE91645141. Source: OSTI; NTIS (US Sales Only); INIS. 

A detector for studying the charge composition of a high-energy 
electron component of an internal radiation belt when measuring 
the precipitation of charged particles in the region of Brazil mag- 
netic anomaly is suggested. The detector is a telescope consisting 
of two semiconductors and Cs! crystal housed into a protection de- 
tector in the form of a cup made of plastic scintillator. An absorber 
of plastic scintillator is placed between semiconductive detections. 
The detector may record positrons with energy up to 5 MeV in the 
composition of precipitating particles from the belt in definite detec- 
tor signal combination and specific energy release 511 keV in Cs! 
crystal. 16 refs.; 3 figs. 
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Refer also to citation(s) 30200, 31713, 31747, 31782, 32035, 
32071, 32449, 32851, 33012, 33212, 33246, 33255, 33270, 33311, 
33389, 33393 


32857 (CNIC—00398) A physical model for laser metal 
vapour interactions and laser supported detonation waves. Liu 
Chenghai (Institute of Applied Physics and Computational Mathe- 
matics, Beijing, BJ (China)); Pei Wenbing; Yan Jun; Fan Furu. 
China Nuclear Information Centre, Beijing, BU (China). May 1990. 
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15p. (In Chinese). (IAPCM-0014.). Order Number DE91642953. 
Source: OSTI; NTIS (US Sales Only): INIS. 

A physical model for laser metal-vapour interactions has been 
developed in this paper. The model developed by authors has 
been used to study numerically the Laser Supported Detonation 
Waves (LSDWs) in vapour in front of metal targets, and some 
good results about LSDWs, such as ignition mechanism, threshold, 
propagation law and so on, have been obtained numerically with 
the model. In the .model developed, a assumption for non- 
equilibrium between electrons and ions has been taken, and the 
target vapour has been discribed with two-temperature hydrody- 
namic equations of electrons and ions in the Euler space. The 
ionization-equilibrium assumption has been taken, and the Saha 
equations have been solved. The laser energy is absorbed due to 
inverse bremsstrahlung. Energy exchange between electrons and 
ions is by Coulomb scattering, and energy exchange between elec- 
trons and neutral particles is by way of electron-neutral elastic 
scattering. Electron and ion (including neutral particle) thermal con- 
ductions are taken respectively. The LSDWs threshold obtained is 
in agreement with experement reasonably, and a power law be- 
tween LSDWs threshold and laser pulse duration, ly, ootau,~'/?, 
has been obtained. Some useful results about the LSDWs shield 
effects have also been obtained. In the developping phase of LS- 
DWs, the optical thickness of front of LSDWs may reach 5 ~ 10 in 
order of magnitude. It is shown that the LSDWs are able to play a 
very strong shield role. 


32858 (CONF-910640-5) A novel technique for the mea- 
surement of photoenhanced electron attachment: Implications 
for an optically—controlled diftuse discharge opening switch. 
Pinnaduwage, L.A. (Oak Ridge National Lab., TN (United States)); 
Christophorou, L.G. Oak Ridge National Lab., TN (United States). 
[1991]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 8. IEEE pulsed 
power conference; San Diego, CA (United States): 17-19 Jun 1991. 
Order Number DE91016226. Source: OSTI; NTIS; GPO Dep. 
Enhanced electron attachment to transient electron attaching 
species, such as electronically — excited molecules produced via 
laser irradiation, could be employed to switch conduction/insulation 
properties of a gaseous medium and has potential applications in 
diftuse-discharge opening switches. In this paper, we discuss a 
new technique that is capable of measurement of enhanced elec- 
tron attachment to very short-lived (lifetime < 10-® s) electron 
attaching species. We also report measurements carried out using 
this technique on superexcited states (electronically-excited states 
lying above the first ionization threshold) of triethylamine and nitric 
oxide; these exhibit several orders of magnitude enhancement in 
electron attachment compared to the corresponding ground elec- 
tronic states. Implications of such measurements for an 
optically-controlled diffuse discharge opening switch are indicated. 


32859 (CONF-910815—1) Elementfarget-dependent release 
times and release efficiencies for the proposed OREB tacility. 
Alton, G.D. (Oak Ridge National Lab., TN (United States)); Jones, 
C.M.; Olsen, D.K.; Carter, H.K.; Kormicki, J. Oak Ridge National 
Lab., TN (United States). [1991]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400 
;AC05-760R00033. From 2. international conference on radioactive 
nuclear beams; Louvain (Belgium); 19-21 Aug 1991. Order Number 
DE91017683. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments have been initiated which are designed to measure 
the time release characteristics of stable ion implanted species 
from selected refractory target materials which are potential candi- 
dates for forming radioactive beans at the proposed Oak Ridge 
Exotic Beam Facility. In this report, we provide thermal time release 
data and estimates of the efficiencies for releasing Cl from ZrsSig 
and 75As, 7°Br, and 7®Se from ZrsGeg. 14 refs., 1 fig., 1 tab. 


32860 (CONF-9108150—1) Mass spectrometry studies of 
the ionization of large organic molecules by slow positrons. 
Hulett, L.D., Jr.; Donohue, D.L.; Glish, G.L.; McLuckey, S.A.; 
Lewis, T.A. Oak Ridge National Lab., TN (United States). [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 9. international conference on 





positron annihilation; Szombathely (Hungary); 26-31 Aug 1991. Or- 
der Number DE91018249. Source: OSTI; NTIS; GPO Dep. 

Mass spectra of the ion fragment patterns produced by the ion- 
ization of large organic molecules by slow positrons have been 
recorded. Three ranges of positron energies have been studied: 
(1) 3000 ev, (2) the Ore gap range, (3) energies below the Ore 
gap. Fragmentation patterns produced by 300 eV positrons are 
very similar to those produced by 2700 eV electrons. lonization by 
positronium formation appears to be a universal mechanism for all 
molecules. lonization occurs for positrons having energies below 
the Ore gap, but the mechanism is not fully elucidated at this time. 
14 refs., 8 figs. 


32861 (DOE/ER/13519-5) Experimental study of interac 
tions of highly charged ions with atoms at keV energies: 
Progress report, February 16, 1990—June 30, 1991. Kostroun, 
V.O. Cornell Univ., Ithaca, NY (United States). 2 Jul 1991. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13519. Order Number DE91016962. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Progress Report describes the experimental work carried 
out, and the work in progress, at the Cornell EBIS Laboratory dur- 
ing the period 2/16/1990 to 6/30/1991. During this period, the 
absolute values of the total, one and two electron transfer cross 
sections for highly charged argon ions (8<q<16) colliding with he- 
lium and molecular hydrogen at 2.3 qkeV laboratory energy were 
measured. Although the cross sections exhibit a monotonic in- 
crease with charge or in this case with decreasing occupation 
number of the L shell, the detailed variations are not accounted for 
by current theories. These measurements are currently being ex- 
tended down to 0.1 qkeV incident ion energies. In order to gain a 
better understanding of two and more electron capture processes, 
electron-recoil ion and projectile-recoil ion coincidence experiments 
are under way. The spectra of electrons emitted in 
ArS*+Ar(12<q<15) collisions at 2.3 qkeV in the energy range 40— 
320 eV were recorded using a 127° cylindrical analyzer. These are 
the first electron spectra ever obtained using an EBIS as a source 
of low energy, highly charged ions! The fact that we were able to 
obtain such spectra can be attributed to the remarkably stability 
and reliability of our superconducting solenoid, cryogenic electron 
beam ions source CEBIS. Work is in progress to extend the spec- 
tral range of electrons down to a few eV and to interpret all of the 
observed spectral features. 


32862 (DOE/ER/13596-18) Atomic physics of strongly cor- 
related systems. Lin, C.D. Kansas State Univ., Manhattan, KS 
(United States). Dept. of Physics. [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13596. (CONF-911147—1-Extd.Abst.: DOE/DES atomic 
physics contractor's meeting, Albuquerque, NM (United States), 15- 
16 Nov 1991). Order Number DE91012259. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This abstract describes the programs just completed in the last 
year and projects currently underway in our study of strongly corre- 
lated atomic systems. The radiative and Auger decays of high 
doubly-excited states of multiply charged ions have been examined 
to extract simple systematics and propensity rules. The rotational 
and vibrational characters of doubly excited states of atoms were 
examined to understand the molecular characters of these states 
and their limitations. Double capture to doubly excited states in the 
collisions between multiply charged ions with helium atoms have 
been calculated and the angular distributions of the ejected elec- 
trons are being investigated. The Classical Trajectory Monte Carlo 
(CTMC) method has been applied to calculate the coherence pa- 
rameters of excited states formed in collisions of atomic hydrogen 
with electrons, positrons, protons and antiprotons to examine the 
range of validity of the classical theory for such parameters. 5 refs. 


32863 (DOE/ER/13656-T3) Atomic and molecular collision 
processes: Final report, December 1, 1986—July 31, 1990. Nor- 
cross, D.W. Joint Inst. for Lab. Astrophysics, Boulder, CO (United 
States). 3 Apr 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al01-87ER13656. Order Number 
DE91017649. Source: OSTI; NTIS; INIS; GPO Dep. 
530Accomplishments during the course of a 44-month program 
of code development and high precision calculations for electron 
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collisions with atoms, atomic ions, and molecules are summarized 
In electron-atom and -ion collisions, we were primarily concerned 
with the fundamental physics of the process that controls excitation 
in high temperature plasmas. In the molecular work, we pursued 
the development of techniques for accurate calculations of ro- 
vibrational excitation of polyatomic molecules, to the modeling of 
gas-phase laser systems. Highlights from the seven technical pa- 
per published as a result of this contract include: The resolution of 
a long history of unexplained anomalies and experimental/ 
theoretical discrepancies by a demonstration that the Coulomb 
phase must be included in scattering amplitudes for electron-ion 
collisions. Definitive close-coupling calculations of cross sections 
for electron impact excitation of Be*, using a very elaborate expan- 
sion for the collision system and inclusion of both one- and 
two-body terms for the effect of core polarization. Detailed state-of- 
the-art calculations for electron-impact excitation of the sodium-like 
ion Aé?* that included core-polarization interactions, and which also 
produced new data on bound-state energy levels for the 
magnesium-like ion Af* and oscillator strengths for Aé**+. Partial 
cross sections for excitation of the 3p level of sodium at energies 
just above threshold calculated using a four-state close-coupling 
approach, including both total cross sections and those for excita- 
tion as a function of the change in the spin and orbital angular 
momentum projection quantum numbers of the target electron. 
Generalization of our electron-molecule scattering code to carry out 
full vibrational close-coupling calculations with an exact treatment 
of exchange and with a parameter-free representation of correla- 
tion and polarization interactions, and application to HF and Ho. 


32864 (FE+2123) Unitary semiclassical theory of Coulomb 
excitation of atoms. Yudin, G.L. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst. 1990. 35p. (In Russian). Order Number 
DE91642910. Source: OSTI; NTIS (US Sales Only); INIS. 

The processes of Coulomb excitation and ionization of atoms by 
a fast charged particles moving along the classical trajectories are 
studied. The target electrons are described by the Dirac equation 
while the field of the incident particle is described by the Lienard- 
Wiechert potential. the theory is formulated in the form most 
conventient for investigation various characteristics of semiclassical 
atomic collisions. The theory of sudden perturbations, which is 
valid at high enough velocities for a high projectile charge, is em- 
ployed to obtain probabilities and cross sections of the Coulomb 
excitation and ionization of hydrogenic atom by fast multiple 
charged ions. 14 refs.; 14 tabs. 


32865 (GS+91-12) Observation of quantum-mechanical in- 
terference structures in the energy spectra of atomic delta 
electrons in  uranium-noble-gas_ collisions. Kelbch,  C. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Frankfurt Univ. (Germany). Fachbereich 13 - Physik. Apr 
1991. 127p. (In German). Order Number DE92704488. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At the collisional system U% on noble gases (Q=33,21,12) at 
incident energies between 0.5 MeV/u and 1.4 MeV/u the doubie- 
differential cross sections d*c/dQdE, for the emission of atomic 
delta electrons under different emission angles were studied. At 
fixed incident energy under a certain angle unexpected structures 
in the energy spectra of the electrons in the region of the binary- 
encounter peak were found. These structures were proved to be 
independent on the structure of the target gas as well as on the 
charge state of the projectile. The collisional process between the 
projectile ion and a single resting electron was studied by means 
of the classical scattering theory. The scattering function of an 
electron with projectile velocity in the potential of the screened ura- 
nium nuclear charge ranges into regions, in which scattering 
angles occur, which are larger than 180deg. The formation of an 
extreme value in the scattering function in this region leads to the 
occurrence of a rainbow scattering and a backward glory scattering 
in the rest system of the projectile. In the laboratory system the 
rainbow scattering is observed by pronounced interference struc- 
tures in the cross sections for the emission of binary-encounter. 
The glory scattering effects a strong increase of the cross sections 
for small emission angles in the laboratory system. This unex- 
pected distribution of the delta electrons in energy and emission 
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angle leads to this, that the scaling of cross sections (proportional 
tO Q e°) cannot be unconditionally applied to the ionization. The 
stopping of heavy ions in matter is persistently influenced by these 
effects. This influences essentially the production of radiation dam- 
age in biological matter. (orig.) 


32866 (IAE-4892-12) Absorption infrared spectra of poly- 
atomic molecules dissolved in the liquefied noble gases. 
Nabiev, Sh.Sh.; Sartakov, B.G.; Ushakov, V.P. Gosudarstvenny;j 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 28p. (In Russian). Order 
Number DE91642911. Source: OSTI: NTIS (US Sales Only); INIS. 

IR absorption spectra of UF,g,MoF, in liquid krypton (T=134 K) 
and xenon (T=184 K) have been investigated. The frequencies and 
half-widths of the fundamental band v3 and the combination bands 
in the vicinity of v3 have been determined. It is concluded that 
alongside the rotational diffusion the vibrational dephasing and mu- 
tual interaction of molecules can play a significant role in the 
mechanism of shaping the bands related with the combination vi- 
brations of the above molecules in liquid Kr and Xe. The isotopic 
shifts and halfwidths of the fundamental bands observed in the re- 
gion of COz laser generation have been measured. 71 refs.; 10 
figs.; 4 tabs. 


32867 (JINR-E—4-90-294) New method for solving three- 
dimensional Schroedinger equation. Melezhik, V.S. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1990. 10p. Order Number DE92600141. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Submitted to Phys. Lett. A. 

The method derived recently for solving a multidimensional scat- 
tering problem is applied to a three-dimensional Schroedinger 
equation. As compared with direct three-dimensional calculations of 
finite elements and finite differences, this approach gives 
sufficiently accurate upper and lower approximations to the helium- 
atom binding energy, which demonstrates its efficiency. 15 refs.; 1 
fig.; 2 tabs. 


32868 (JINR-R-14-90-225) Measurement of the probability 
of atomic capture and depolarization of negative muons in 
high-temperature superconductors. Dem’yanov, A.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems); 
Evseev, V.S.; Kapusta, S. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1990. 4p. (In Russian). Order 
Number DE92600148. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to 5.International Conference on uSR, UK, Apr 1990. 

The possibility of investigating high-temperature superconductor 
(HTSC) by the ~SR-method with negative muon ts discussed. The 
results of measurement of the probability of negative muon capture 
by oxygen and residual polarization of muons in the 1S state of 
oxygen in some HTSC at room temperature are reported. 5 refs.; 2 
tabs. 


32869 (LA-UR-91-2733) Anomalous vibrational modes in 
acetanilide: A F.D.S. incoherent inelastic neutron scattering 
study. Barthes, M. (Montpellier-2 Univ., 34 (France)); Moret, J.; 
Eckert, J.; Johnson, S.W.; Swanson, B.I.; Unkefer, C.J. Los 
Alamos National Lab.. NM (United States). [1991]. 10p. Sponsored 
by USDOE. Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9106269-1: 7. international workshop on 
nonlinear coherent structures, Dijon (France), Jun 1991). Order 
Number DE91018031. Source: OSTI; NTIS; INIS; GPO Dep. 

The origin of the anomalous infra-red and Raman modes in 
acetanilide (Cg Hs NHCOCHs, or ACN), remains a subject of consid- 
erable controversy. One family of theoretical models involves 
Davydov-like solitons nonlinear vibrational coupling, or “polaronic” 
localized modes. An alternative interpretation of the extra-bands in 
terms of a Fermi resonance was proposed and recently the exis- 
tence of slightly non-degenerate hydrogen atom configurations in 
the H-bond was suggested as an explanation for the anomalies. In 
this paper we report some new results on the anomalous vibra- 
tional modes in ACN that were obtained by inelastic incoherent 
neutron scattering (INS). 


32870 (LA-UR-91-2802) H~ temperature dependencies in a 
Penning surtace-plasma source. Smith, H.V. Jr.; Sherman, J.D.; 
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Geisik. C.: Allison, P. Los Alamos National Lab., NM (United 
States). [1991]. 16p. Sponsored by Department of Defense, Wash- 
ington. DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910943-—1: 4. international conference on ion sources, Ben- 
sheim (Germany), 30 Sep 4 oct 1991). Order Number 
DE91018006. Source: OSTI: NTIS; INIS: GPO Dep. 

Simple analysis of the nearly-Maxwellian angular distribution of 
the ribbon H~ ions beams extracted from a long. narrow slit on the 
8X source yields the H~ temperature, kTy_. The derived kT,,_ 
are 0.1-0.3 eV for a 2-A de discharge and 0.7-1.3 eV for a 400-A 
pulsed discharge. Because this diagnostic method relies on simple 
electronic techniques, it allows rapid study of the dependencies of 
kT,,_ on the source parameters, such as gas flow and discharge 
current. These variations of kT,,_ in the 8X source are qualitatively 
similar to those observed for the H-atom temperature, kT,,0, in the 
4X source, another Penning surface-plasma source. 10 refs., 4 
figs. 


32871 (LIYaF-1492) High efficient Z-selective photoioniza- 
tion of atoms in hot metal cavity with subsequent electrostatic 
confinement of ions. Alkhazov, G.D. (and others); Letokhov, V.S.; 
Mishin, V.l. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 
1989. 10p. (In Russian). Order Number DE91642912. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For the first time a high efficient resonant laser photoionization of 
atoms of Yb and Nd is put into practice making use the effect of 
ion confinement in a hot metal cavity occurring due to a wall poten- 
tial drop formed as a result of thermionic electron emission. 8 refs.; 
2 figs. 


32872 (UCRL-JC—107353) Resonantly-enhanced harmonic 
generation and above threshold ionization in krypton. Crane, 
J.K.; Allendort. S.W.; Budil, K.S.; Perry, M.D. Lawrence Livermore 
National Lab., CA (United States). 14 May 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9107161-—1: Optical Society of America (OSA) 
conference, Monterey, CA (United States), Jul 1991). Order Num- 
ber DE91016920. Source: OSTI; NTIS; GPO Dep. 

We describe the results of experiments performed in Krypton to 
observe the effect of an isolated atomic level on harmonic genera- 
tion at intensities above 10'* W/cm*. We have measured the 
intensity of harmonics produced as a function of laser intensity and 
focal conditions as well as recorded the photoelectron energy 
spectra in complementary experiments. We discuss a simple model 
fit to our data that describes an atomic level as Stark shifting 
through resonance. 7 refs., 3 figs. 


32873 (UCRL-LR-107155) Coherent atomic excitation in an 
optical cavity. Shaw, M.J. Lawrence Livermore National Lab., CA 
(United States). Jul 1991. 235p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE91016632. Source: OSTI; NTIS; GPO Dep. 

Thesis. Submitted to the University of Calitornia, Davis. 

This dissertation presents a procedure for treating coherent exci- 
tation of an atomic vapor in a radiation-filled cavity. Specifically, it 
describes a technique for solving the coupled Maxwell-Bloch equa- 
tions for moving two-state atoms in a one dimensional cavity by 
means of a spatial quasi-Fourier expansion that introduces spatial 
harmonics for the atomic populations and the coherence. To utilize 
this technique, | developed a computer code, CAVITY, which 
solves the resulting coupled differential equations for the evolution 
of the spatial coefficients accurately and efficiently. This disserta- 
tion is divided into two parts. The first part describes the physical 
and numerical models used in CAVITY. The second section of the 
dissertation presents numerical simulations pertormed by the code. 
This section begins with a thorough analysis of atoms in the zero- 
density limit interacting with a standing wave field. This analysis is 
then extended into the high density regime with an examination of 
the excitation and ionization of two-level homogeneously and inho- 
mogeneously broadened atoms in a high-Q cavity standing wave 
field. This section continues with a presentation of the analysis of 
collisions of counterpropagating optical solitons. | complete this 
section with an examination of the temporal compression of intense 
unidirectional optical pulses using frequency modulation and the 
dispersion of near-resonant atomic vapor. The simulations of bidi- 
rectional excitation present new and important phenomena arising 





for the proper treatment of coherent excitation by interfering fields 
These effects have been approximated with truncated series 
expansions or ignored in previous work. In addition. both the bidi- 
rectional and unidirectional simulations illustrate that the numerical 
methods used in the code lead to an efficient and accurate solution 
of the equations of motion. The simulations also show that the 
code is capable of treating a wide variety of excitation phenomena 
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32874 (CONF-9108132-1) Gorter-Mellink pulsed-source 
problem in cylindrical and spherical geometry. Dresner, L. Oak 
Ridge National Lab., TN (United States). [1991]. 15p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 2. US-Japan joint seminar on 
basic mechanisms of helium heat transfer and related influence on 
stability; Los Angeles, CA (United States): 26-30 Aug 1991. Order 
Number DE91017249. Source: OSTI; NTIS: INIS; GPO Dep. 

An exact solution to the Gorter-Mellink pulsed-source probiem is 
known in plane geometry. According to this solution, the central 
temperature falls as t~°/*, where t is the elapsed time after an in- 
stantaneous, plane pulse. No such exact solutions are known to 
the pulsed-source problem in cylindrical and spherical geometry. 
But in cylindrical geometry, it can be shown that if the initial condi- 
tion is an instantaneous temperature rise AT inside a cylinder of 
radius R, the central temperature is bounded from above by a de- 
creasing exponential function of time. The relaxation time of this 
exponential is related to AT and R. In spherical geometry, it can be 
shown that if the initial condition is an instantaneous temperature 
rise AT inside a sphere of radius R, the central temperature is 
bounded from above by a function proportional to (to—t)®/*. The 
extinction time to is related to AT and R. These predictions have 
not been tested by experiment, and the author recommends such 
experiments. 2 refs., 3 figs. 


32875 (CONF-9109257-1) Recent advances on a finite ele- 
ment algorithm for computational aerodynamics: Transonics - 
hypersonics. Freels, J.D. (Oak Ridge National Lab., TN (United 
States)); Baker, A.J.; lanelli, G'S. Oak Ridge National Lab., TN 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From 4. in- 
ternational symposium on computational fluid dynamics; Davis, CA 
(United States); 9-12 Sep 1991. Order Number DE91018176. 
Source: OSTI; NTIS; GPO Dep. 

A weak statement forms the theoretical basis for identifying the 
range of choices/decisions for constructing approximate solutions 
to the compressible Navier-Stokes equations. The Galerkin form is 
intrinsically non-dissipative, and a Taylor series analysis identifies 
the extension needed for shock capturing. Thereafter, the approxi- 
mation trial space is constructed with compact support using a 
spatial domain semi-discretization into finite elements. An implicit 
temporal algorithm produces the terminal algebraic form, which is 
iteratively solved using a tensor product factorization quasi-Newton 
procedure. Computational results verify algorithm performance for 
a range of aerodynamics specifications. 6 refs., 3 figs. 


32876 


(DOE/ER/13727-T1) Self-generated stochastic heat- 
ing in an rt discharge: Annual report. California Univ., Berkeley, 
CA (United States). Dept. of Physics. [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 


87ER13727. Order Number DE91017404. Source: 
GPO Dep. 

Overview: We have studied the nonlinear dynamics of stochastic 
heating arising from the reflection of electrons from moving sheaths 
as an underlying mechanism for electron power deposition in r.f. 
discharges of the type used in the plasma-assisted processing of 
materials. During the last year we have concentrated on two as- 
pects of the problem: (1) We have determined the time-varying 
sheath motion in a plane parallel rf. discharge using a Langmuir 
probe technique and compared the measurements to models of 
the nonlinear sheath motion. We find good agreement (a) to a self- 
consistent analysis of the sheath motion previously developed (b). 
(2) We have constructed a helical resonator plasma source which 
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can be used for experimental studies of stochastic heating at low 
pressures for which the stochasticity is an intrinsic property of the 
dynamics and is not due to interparticle collisions. We have char- 
acterized the plasma density, absorbed power and helix voltage as 
functions of the input power and pressure (a). We have developed 
a model of the helical resonator plasma (b) and compared this to 
the measurements. 7 refs 


32877 (DOE/ER/13738-T1) [Bifurcations and patterns in 
non-linear dissipative systems]: Progress report. Ahlers, C.. 
Cannell, D.S. California Univ., Santa Barbara, CA (United States) 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-87ER13738. Order Number 
DE91017402. Source: OST!; NTIS; GPO Dep. 

This report discusses: Rayleigh-Benard convection with an im- 
posed horizontal flow; Rayleigh-Benard convection in a gas under 
non- boussinesq conditions; electro-convection in a nematic liquid 
crystal: Rayleigh-Benard convection in a nematic liquid crystal; and 
stochastic effects in the dynamics of Rayleigh-Benard convection. 
(LSP) 


32878 (DOE/ER/13757-T1) Fluid dynamics of double diftu- 
sive systems: Progress report, [August 1, 1990—July 31, 1991]. 
Koseff, J.R. Stanford Univ., CA (United States). School of Engi- 
neering. 15 Apr 1991. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-87ER13757. Order Num- 
ber DE91017401. Source: OSTI; NTIS; GPO Dep. 

A study of mixing processes in doubly diffusive systems is being 
conducted. Continuous gradients of two diffusing components (heat 
and salinity in our case) are being used as initial conditions, and 
forcing is introduced by lateral heatings and surface shear. The 
goals of the proposed work include: (1) quantification of the effects 
of finite amplitude disturbances on stable, double diffusive systems, 
particularly with respect to lateral heating, (2) development of an 
improved understanding of the physical phenomena present in 
wind- driven shear flows in double diffusive stratified environments, 
(3) increasing our knowledge-base on turbulent flow in stratified 
environments and how to represent it, and (4) formulation of a nu- 
merical code for such flows. The work is being carried out in an 
experimental facility which is located in the Stantord Environmental 
Fluid Mechanics Laboratory, and on laboratory minicomputers and 
CRAY computers. In particular, our overall goals are as follows: (1) 
develop more general stability and scaling criteria for the destabi- 
lization of doubly-stratified systems, (2) further study the variation 
of flow structure and scales with Rayleigh ratio and lateral heating 
ratio, (3) further delineate the mechanisms governing convective 
layer formation and merging, (4) study the mixing processes within 
the convective layers and across interfaces, and estimate the heat 
and mass fluxes in such a system, (5) quantify the effects of turbu- 
lence and coherent structures (due to a wind-driven surface shear) 
on a doubly stratified system, and (6) study the interaction between 
surtace shear and side-wall heating destabilization mechanisms. 5 
rets., 6 figs. 


32879 (DOE/ER/14147-1) Measurement of interfacial area 
using four sensor probe in two phase flow. Ishii, M.; Revankar, 
S.T. Purdue Univ., Lafayette, IN (United States). School of Nuclear 
Engineering. Jul 1991. 48p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER14147. Order Num- 
ber DE91017415. Source: OST!; NTIS; GPO Dep. 

The knowledge of the interfacial area concentration is essential 
in the formulation of a two-phase models such as in two-fluid 
model. A theoretical foundation of the measurement method for the 
time averaged local interfacial area using a four sensor resistivity 
probe is presented. Based on this theory, the four sensor resistivity 
probe was employed for the measurement of local properties of 
two-phase flow such as the interfacial velocity, local interfacial area 
concentration and void fraction in a vertical air-water cap bubbly 
flow. Experimental data are presented on the radial profiles of the 
void fraction and interfacial area concentration at various gas flow 
rates. The four sensor probe measurements are checked against 
the global void measurement using a differential pressure. The re- 
sult is very satisfactory. Theoretical profiles of the void fraction and 
interfacial area concentration were obtained using the pictures of 
cap bubbles. The theoretical predictions of the cap bubbies and 
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the interfacial area concentration profiles compared very well with 
the four sensor data. 15 rets.. 35 figs. 


32880 (DOE/ET/53088-492) Hamiltonian chaos and trans- 
port in quasigeostrophic flows. del Castillo. D.: Morrison, P.J. 
Texas Univ.. Austin. TX (United States). Inst. for Fusion Studies. 
12 Apr 1991. 34p. Sponsored by USDOE. Washington. DC (United 
States). DOE Contract FG05-80ET53088. (IFSR-492:CONF- 
910250-1: Internationa! topical conference on chaotic dynamics 
and transport in fluids and plasmas. La Jolla, CA (United States), 
18-20 Feb 1991). Order Number DE91017385. Source: OSTI; 
NTIS: INIS: GPO Dep. 

Chaotic advective transport in quasigeostrophic flows is studied. 
Of particular interest is to compare theory with recent rotating tank 
experiments. Ideas regarding chaotic advection are briefly re- 
viewed. A derivation of the quasigeostrophic equation relevant to 
the tank experiments Is given. from which a model for the stream 
function is extracted and compared to experimental data. Linear 
theory is shown to predict correctly the onset of observed sinuous 
Rossby waves. A model stream function, composed of a zonal flow 
equilibrium with linear eigenfunctions. is used to study chaotic 
transport. Upon applying the Chirikov overlap criterion to the model 
it is seen, in agreement with experiments, that banded chaos, i.e., 
regions of chaos bounded by invariant surfaces, is to be expected. 
It is also shown that global chaos, and hence transport across the 
zonal flow, is inconsistent with linear theory and in general requires 
resonances with phase velocities near the peak velocity of the 
zonal flow equilibrium. Speculations regarding the consistency of 
chaos and conservation of potential vorticity are made. 


32881 (IAE-4851-1) To the microscopic theory of superfiu- 
idity. Khodel’, V.A.; Shaginyan, V.R. Gosudarstvenny} Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 13p. (In Russian). Order Number 
DE91643314. Source: OSTI; NTIS (US Sales Only); INIS. 

Equations for calculation of the characteristics of superfluid 
Fermi-systems, in particular, gap A in the spectrum of single parti- 
cle excitation through the interaction potential V are derived within 
the framework of the microscopic approach based on use of the 
system linear response function. It is shown that superfiuidity may 
also exist in systems with strong repulsion. 14 refs. 


32882 (LA-UR-91-2636) Discretization on a general stag- 
gered grid. Sulsky, D.L. (New Mexico Univ., Albuquerque, NM 
(United States). Dept. of Mathematics and Statistics); Brackbill, 
J.U. Los Alamos National Lab., NM (United States). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910771—4: 13. IMACS world 
congress on computation and applied mathematics, Dublin (ire- 
land), 22-26 Jul 1991). Order Number DE91018029. Source: OSTI; 
NTIS: GPO Dep. 

A discretization scheme on a general staggered grid is de- 
scribed. This discretization is used in conjunction with an arbitrary 
Lagrangean-Eulerian method that allows use of a fixed Eulerian 
grid, a Lagrangean grid, or an adaptive grid. 11 refs. 


32883 (LA-UR-91-2745) A 3-D adaptive mesh refinement 
algorithm for multimaterial gas dynamics. Puckett, E.G. (Califor- 
nia Univ., Davis, CA (United States)); Saltzman, J.S. Los Alamos 
National Lab., NM (United States). 12 Aug 1991. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9105252-1: 11. annual Center for Nonlinear 
Studies (CNLS) conference, Los Alamos, NM (United States), 20- 
24 May 1991). Order Number DE91018040. Source: OSTI; NTIS; 
GPO Dep. 

Adaptive Mesh Refinement (AMR) in conjunction with high order 
upwind finite difference methods has been used effectively on a 
variety of problems. In this paper we discuss an implementation of 
an AMR finite difference method that solves the equations of gas 
dynamics with two material species in three dimensions. An equa- 
tion for the evolution of volume fractions augments the gas 
dynamics system. The material interface is preserved and tracked 
from the volume fractions using a piecewise linear reconstruction 
technique. 14 refs., 4 figs. 
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32884 (LA-UR-91-2818) RIPPLE: A new model for incom- 
pressible flows with free surfaces. Kothe, D.B.; Mjolsness. R.C. 
Los Alamos National Lab., NM (United States). [1991]. 9p. Spon- 
sored by Department of Defense, Washington, DC (United States); 
National Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9109226— 
10: AIAA/NASA/OAI conference on advanced SEI technologies, 
Cleveland, OH (United States). 3-4 Sep 1991). Order Number 
DE91017830. Source: OSTI: NTIS: GPO Dep. 

A new free surface flow model, RIPPLE, is summarized. RIPPLE 
obtains finite difference solutions for incompressible flow problems 
having strong surface tension forces at free surtaces of arbitrarily 
complex topology. The key innovation is the Continuum Surface 
Force (CSF) model which represents surface tension as a 
(strongly) localized volume force. Other features include a high- 
order momentum advection model, a volume-of-fluid free surface 
treatment, and an efficient two-step projection solution method. 
RIPPLE’S unique capabilities are illustrated with two example prob- 
lems: low-gravity jet-induced tank flow, and the collision and 
coalescence of two cylindrical rods. 17 refs., 7 figs. 


32885 (LBL-30963) Numerical study of Stokes flows with 
suspended particles. Tau. Eric Yu (California Univ., Berkeley, CA 
(United States). Dept. of Mathematics). Lawrence Berkeley '' .., 
CA (United States). Jul 1991. 68p. Sponsored by USDOE, Wash- 
ington. DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE91017011. Source: OSTI: NTIS; GPO Dep. 

We solve the Stokes equations in three space dimensions in the 
region outside a collection of spheres, with and without an outer 
boundary. The method of solution is the reflection method, in which 
one iteratively solves the problem outside each single sphere. The 
idea is to reduce the problem of finding a Stokes flow past a num- 
ber of particles to a series of problems of finding a Stokes flow 
past one single particle. Our method can also be used to find the 
motion of sedimenting spheres. We demonstrate numerically the 
convergence of the method for all sphere configurations in case of 
unbounded domains. We use the method to find periodic solutions 
of the problem of three sedimenting spheres in a Stokes fluid. Long 
time periodic solutions are obtained when the initial positions of the 
spheres are symmetric and modulated long time scale periodic so- 
lutions are obtained when the initial positions are asymmetric. We 
further develop a fast numerical algorithm for the solution of steady 
Stokes equations in a bounded domain in both two and three 
dimensions. The method is second order accurate and has an op- 
eration count of order O(N log N) where N is the number of grid 
points in the domain. We then use this algorithm to extend the 
method of reflections to bounded domains. The convergence of the 
method in this case is studied for various spheres configurations. 
The method is used to evaluate the effective viscosity of fluid with 
suspended spheres in a shear flow. 42 refs., 24 figs., 13 tabs. 


32886 (UCRL-JC—108031) Two- and three-dimensional cal- 
culations of shock tube Richtmyer-Meshkov instabilities. 
Wehner, M.F. Lawrence Livermore National Lab., CA (United 
States). Jun 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9106222- 
7: Workshop on physics of compressible, turbulent mixing, 
Royaumont (France), 17-19 Jun 1991). Order Number 
DE91017662. Source: OSTI; NTIS; GPO Dep. 

The geometry of the two-dimensional standard computational 
test problems is generalized to three dimensions. Results corre- 
sponding to one particular test problem are presented in both two 
and three dimensions for comparison. 


32887 


(UCRL-JC—108032) A two-dimensional dynamic mix 
model in tree Lagrange hydrodynamics. Harrison, A.K.; Burton, 
D.E. Lawrence Livermore National Lab., CA (United States). Jun 
1991. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9106222-8: Workshop on 
physics of compressible, turbulent mixing, Royaumont (France), 


17-19 Jun 1991). Order Number DE91017661. Source: 
NTIS; GPO Dep. 

We are developing a set of dynamic mix algorithms compatible 
with two-dimensional free Lagrange hydrodynamics. The hydrody- 
namics algorithms have conservation properties desirable to 
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minimize numerical noise that might otherwise unacceptably de- 
grade the second order moment terms coupling turbulence to the 
underlying flow. The mix model will consist of a K-e model of 
isotropic turbulence and a set of instability models based on multi- 
phase hydrodynamics. The K-e model has been tested and has 
given qualitatively correct results. The instability model is intended 
to account for subgrid-scale flows which are not yet fully turbulent 
or well mixed and thus do not conform to the assumptions of the 
turbulence model. By basing these algorithms on the variables of 
multiphase hydrodynamics, we will model the effects of subgrid- 
scale interface and mixing layer structure on variables relevant to 
mixing, without modeling the subgrid-scale structure explicitly. 7 
refs., 6 figs. 


32888 (UCRL-JC—108033) Simulation of single mode 
Richtmyer-Meshkov instability using the adaptive free La- 
grange method. Burton, D.E.; Harrison, A.K. Lawrence Livermore 
National Lab., CA (United States). Jun 1991. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9106222-6: Workshop on physics _ of 
compressible, turbulent mixing, Royaumont (France), 17-19 Jun 
1991). Order Number DE91017657. Source: OSTI; NTIS; GPO 
Dep. 

Because of extreme deformation, instability problems have been 
traditionally modeled using Eulerian techniques or Arbitrary La- 
grange Euler (ALE) techniques. The free-Lagrange (FL) method 
first introduced by Crowley offers a third basic alternative. The spe- 
cific FL method described in this paper consists of: (1) a 2D 
staggered-grid hydrodynamics (SGH) differencing scheme appropri- 
ate to an unstructured mesh consisting of triangular and 
quadrilateral zones; (2) a set of primitive mesh optimization algo- 
rithms; and (3) a set of rules for adaptive mesh refinement which 
we refer to as the adaptive free Lagrange (AFL) method. In a pre- 
vious study, Burton showed that the spurious vorticity commonly 
associated with SGH differencing results from a failure to explicity 
conserve angular momentum in the difference equations. This led 
to a significantly improved technique for removing the spurious vor- 
ticity, called spurious vorticity damping (SVD). SVD was shown to 
produce superior results in a test problem which had no intrinsic 
vorticity. In the present study, SVD is shown to also produce supe- 
rior results in a problem with intrinsic vorticity. The AFL and SVD 
methods are applied to a low Mach number shock tube problem 
and compared with other methods. AFL seems to pertorm as well 
as Eulerian methods and is somewhat better at resolving fine 
structures in the calculation. The SVD method produced results far 
superior to other methods tried. 21 refs., 10 figs. 
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32889 (ANL-HEP-TR-91-60) High energy physics division 
semiannual report of research activities: January 1, 1991- 
June 31, 1991. Schoessow, P. (Argonne National Lab., IL (United 
States)); Moonier, P.; Talaga, R.; Wagner, R. (eds.). Argonne Na- 
tional Lab., IL (United States). Aug 1991. 89p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE91018977. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report describes the research conducted in the High Energy 
Physics Division of Argonne National Laboratory during the period 
of January 1, 1991-June 30, 1991. Topics covered here include 
experimental and theoretical particle physics, advanced accelerator 
physics, detector development, and experimental facilities re- 
search. Lists of division publications and colloquia are included. 


32890 (DOE/ER/13065-672) Theoretical and experimental 
studies of elementary particles: Annual technical progress re- 
port. Bodek, A.; Ferbel, T.; Melissinos, A.C.; Olsen, S.L.; Slattery, 
P.; Tipton, P.; Das, A.; Hagen, C.R.; Rajeev, S.G.; Okubo, S. 
Rochester Univ., NY (United States). Coll. of Arts and Science. 
[1991]. 4412p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76ER13065. Order Number 
DE91018285. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report discusses: Fixed target experimentation at Fermilab; 
the D-zero collider experiment at Fermilab; deep inelastic lepton 
nucleon scattering; non-accelerator experiments and non-linear 
QED; the AMY experiment at TRISTAN and other activities at KEK; 
the collider detector at Fermilab: laser switched linac; preparations 
for experiments at the SSC: search for massive stable particles: 
and the Advanced Study Institute on techniques and concepts of 
high energy physics. 


32891 (DOE/ER/40200-261) Research program in particle 
physics: Progress report, January 1, 1991-December 1991. 
Sudarshan, E.C.G.; Dicus, D.A.; Ritchie, J.L. Texas Univ., Austin, 
TX (United States). Center for Particle Theory. Jul 1991. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG0O5-85ER40200. Order Number DE91018525. Source: 
OSTI: NTIS; INIS; GPO Dep. 

This report discusses research on: Quantum gravity and mathe- 
matical physics; high energy phenomenology; quantum mechanics 
and quantum; field theory; a new rare K, decay search and SSC 
activities. 


32892 (LBL-30906) 1991 Conterence summary on comput- 
ing in high energy physics. Loken, S.C. Lawrence Berkeley Lab.., 
CA (United States). Mar 1991. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-910373—Summ.: Conference on computing in high energy 
physics, Tsukuba (Japan), 11-15 Mar 1991). Order Number 
DE91016428. Source: OSTI; NTIS; INIS: GPO Dep. 

The papers presented at the Conference cover a wide range of 
important issues in software engineering and management. They 
indicate a trend toward more use of commercial systems and stan- 
dards. This trend will likely have a significant influence on plans for 
future systems. 


32893 (SLAC-TN-91-6) The comparison and selection of 
programming languages for high energy physics applications. 
White, B. Stanford Linear Accelerator Center. Menlo Park, CA 
(United States). Jun 1991. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC03-76SF00515. 
(CONF-900388-5: International workshop on software engineering, 
artificial intelligence and expert systems for high energy and nu- 
clear physics, Lyon (France), 19-24 Mar 1990). Order Number 
DE91017130. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the issues surrounding the comparison and 
selection of a programming language to be used in high energy 
physics software applications. The evaluation method used was 
specifically devised to address the issues of particular importance 
to high energy physics (HEP) applications, not just the technical 
features of the languages considered. The method assumes a 
knowledge of the requirements of current HEP applications. the 
data-processing environments expected to support these applica- 
tions and relevant non-technical issues. The languages evaluated 
were Ada, C, FORTRAN 77, FORTRAN 99 (formerly 8X), Pascal 
and PL/1. Particular emphasis is placed upon the past, present 
and anticipated future role of FORTRAN in HEP software applica- 
tions. Upon examination of the technical and practical issues, 
conclusions are reached and some recommendations are made re- 
garding the role of FORTRAN and other programming languages in 
the current and future development of HEP software. 54 refs. 
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32894 (ANL/CP-73761) Electron scattering from tensor- 
polarized deuterons in the VEPP-3 electron storage ring. 
Potterveld, D.H. Argonne National Lab., IL (United States). [1991]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9103165—4: International con- 
ference on spin and isospin in nuclear interactions, Telluride, CO 
(United States), 11-15 Mar 1991). Order Number DE91017299. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this report we undertake a series of measurements at the 
VEPP-3 accelerator in Novosibirsk to measure the tensor analyzing 
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power Tisub 20) out to Q(sup 2) equal to 1 GeV(sup 2). This ex- 
periment has been divided into three phases, which provide results 
at increasingly higher momentum transfers. In addition to the 
physics goals. this work is notable in that it represents the first use 
of polarized atoms in a storage tube as an internal target in an 
electron storage ring. 15 refs., 8 figs., 2 tabs. (LSP) 


32895 (ANL-HEP-CP-91-63) Prospects for electroweak pa- 
rameter measurements at CDF. Nodulman, L. Argonne National 
Lab.. IL (United States). [1991]. 4p. Sponsored by USDOE, Wash- 
ington. DC (United States). DOE Contract W-31109-ENG-38 
“AC02-76CH03000. (FNAL/C—91/232-E:CONF-910881—4: Particles 
and fields '91, Vancouver (Canada), 18-22 Aug 1991). Order Num- 
ber DE91018598. Source: OSTI; NTIS: INIS: GPO Dep. 

The 4 pb~—' of 1.8 TeV pp collisions accumulated by the collider 
Detector at Fermilab (CDF) have allowed various measurements of 
electroweak parameters. Three years from now results should be 
forthcoming on a sample of about 80 pb~" which. in the likely con- 
text of that time, will still be quite significant. 


32896 (ANL-HEP-CP-91-67) New particle searches at CDF. 
Kuhimann, S.E. Argonne National Lab., IL (United States). [1991]. 
8p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract W-31109-ENG-38 :AC02-76CH03000. (FNAL/C—91/265- 
E:CONF-9103166—-4: 2. international symposium on_ particles, 
strings and cosmology, Boston, MA (United States), 25-30 Mar 
1991). Order Number DE91017969. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We present results from searches for the top quark, supersym- 
metric particles, and new gauge bosons at the Collider Detector at 
Fermilab (CDF). 8 refs.,-6 figs. 


32897 (BONN-HE-91-11) Updating experimental results on 
light meson spectroscopy. Diekmann, B. Bonn Univ. (Germany). 
Physikalisches Inst. Jun 1991. 20p. (CONF-9105257—: Workshop 
on meson production, interaction and decay, Krakow (Poland), 6- 
11 May 1991). Order Number DE91531384. Source: OSTI; NTIS 
(US Sales Only): INIS. 

A recollection and summary is given on the understanding of 
light qanti q (q = u,d,s) mesons under the regime of the qanti q po- 
tential turning from a coulombic behaviour to a ‘confining’ one. In 
the second part the experimental knowledge obtained in the last 
years is updated: ete~ experiments, fixed target experiments with 
hadrons (kaons) and photons and panti p annihilations at LEAR 
discovered unknown objects and added new constraints on known 
but not fully understood states. (orig.). 


32898 (BONN-IR-91-26) Inclusive production of rho® 
mesons on protons with photons, pion and kaon beams in the 
energy range from 65 to 175 GeV. Hofmann, R.P. Bonn Univ. 
(Germany). Physikalisches _ Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Mar 1991. 93p. (in 
German). Order Number DE92704839. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Cross sections of the inclusive photoproduction and hadropro- 
duction of the rho°(770) meson on a liquid hydrogen target are 
given as functions Of Pperpendicular to (Varying from 0 to 2 GeV) and 
Xr (-0.1 to 1.0) where the photon energy range is 65 to 175 GeV 
and the hadrons are charged z and K of the energies 80 and 140 
GeV. The rho-signal is quantified in fits to the «*~ -mass distribu- 
tions accounting for a downward mass shift of the rho° peak 
known from the diffractive rho°-production. This mass shift is 
shown to be significantly different from zero also in the low-xr-low- 
Pperpendicular to Fegion in both photon and hadron data. The ratios 
PF c/dP perpendicular toOX¢ (-yP->rho°X)/d?o/dP perpendicular t0SX¢ (7/Kp- 
>rho®X) give an Xe- aNd 7 perpendicular t- Gependent VMD-factor. 
Comparison of hadron and photon cross sections shows a differ- 
ence due to the pointlike photon-hadron-coupling at large 
Pperpendicular to. This onset is in good quantitative agreement with 
the predictions of the LUCIFER-Monte-Carlo. The low and medium 
Xr-range can be described by a quark-antiquark-fusion-model. The 
high xe-regions show distinct decay angular distributions matching 
the predictions for diffractive photoproduction and the one-pion- 
exchange model respectively. (orig.). 
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32899 (CEA-CONF-10497) eta Decays at Saclay. Mayer, B. 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physique Nucleaire. 1990. 10p. (CONF- 
9009420—: 1990 IUCF tropical conference on particle production 
near threshold, No City Given, IN (United States), 30 Sep 1990). 
Order Number DE91527494. Source: OSTI; NTIS (US Sales Only). 

A tacility dedicated to the production of eta mesons has been in- 
stalled at the Saturne synchrotron with the purpose of investigating 
rare decays of this meson. The eta are produced by the pd -> ?He 
eta reaction near threshold and tagged by the detection of He in a 
magnetic spectrometer (SPES2). A rate of 105/s tagged eta can be 
achieved. In the first experiment, eta -> uty, the pw will be de- 
tected in range telescopes. Magnetic spectrometers for lepton 
detection are considered for future experiments. 


32900 (CEA-CONF-10499) Measurement of the analyzing 
power in antipp elastic scattering between 439 and 697 MeV/c. 
Catz, H. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Physique Nucleaire); Chaumeaux, A.: 
Faivre, J.C.; Vercellin, E.; Perrot-Kunne, F.; Bertini, R.; Costa, M.; 
Arvieux, J.: Yonnet, J.: Van den Brands, B.; Konter, J.A.;CEA Cen- 
tre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Physique Nucleaire. 1990. 6p. (CONF-900766-: 1. bien- 
nial conference on low energy antiproton physics, Stoci....wn 
(Sweden), 2-6 Jul 1990). Order Number DE91527495. Source: 
OSTI; NTIS (US Sales Only). 

Angular distributions of the analyzing power Ay and of the differ- 
ential cross section do/DQ in antipp elastic scattering have been 
measured at 439, 544 and 697 MeV/c. Our results of A, are com- 
pared with those measured at nearby energies, and with various 
theoretical models. 


32901 (DESY-91-019) A spin-parity analysis of -+>- 
>rhotrho~. Albrecht, H. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)); Ehrlichmann, H.; Hamacher, 
T.; Krueger, A.; Nau, A.; Nippe, A.; Reidenbach, M.; Schaefer, M.; 
Schroeder, H.; Schulz, H.D.; Sefkow, F.; Wurth, R.; Appuhn, 
R.D.; Hast, C.; HerreARGUS Collaboration. Deutsches 
Elektronen-Synchrotron (DESY). Hamburg (Germany). Apr 
1991. 12p. Contract BMFT 054D051P:BMFT 054ER12P;BMFT 
054HD24P;BMFT 054KA17P Order Number DE92704563. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A spin-parity analysis of the rho*rho— system in the reaction ++7- 
>rhotrho-->2*2- 72° has been performed using the ARGUS 
detector at the e*e~ storage ring DORIS Il at DESY. The cross 
section is found to be dominated by the amplitudes JP:=0*, and 
JP=2* (Jz=2). (orig.). 


32902 
nomena using muons]: Progress report, [March—-December 
1990]. Albanese, R.C. Northern Illinois Univ., De Kalb, IL (United 
States). [1990]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-87ER40368. Order Number 
DE91016935. Source: OSTI; NTIS; INIS; GPO Dep. 

This report covers the activities of the NIU high energy physics 
group as supported by DOE contract AC02-87ER40368 during the 
period from March—December of 1990. Our group has two primary 
efforts. The first is the DO experiment at the Fermilab proton- 
antiproton collider, with major emphasis on its muon system. The 
second is the involvement of a portion of the group in Fermilab Ex- 
periments 772 and 789. Finally, we are also participating in the 
design of detectors for the SSC. A more detailed description of the 
work of the NIU high energy physics group may be found in the 
narrative accompanying our contract renewal proposal. 


32903 (DOE/ER/40399-4) Study of neutron-proton interac- 
tion in the 300-700 MeV energy region: Progress report, July 
1990—June 1991. Northcliffe, L.C.; Hiebert, J.C. Texas A and M 
Univ., College Station, TX (United States). Dept. of Physics. Jul 
1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-88ER40399. Order Number 
DE91016487. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of this program is investigation of the 
nucleon-nucleon (NN) interaction, in the medium-energy region, in 
both elastic and inelastic channels. This TAMU group has been 
working in pursuit of that objective primarily at LAMPF, but also in 


(DOE/ER/40368-T2) [Studies of high energy phe- 





a few experiments at Brookhaven National Laboratory (BNL: and 
one experiment at the Japanese National Laboratory for High En- 
ergy Physics (KEK) 


32904 (DOE/ER/40427-09-N91) Solar and supernova neu- 
trino interactions. Haxton. W.C. Washington Univ.. Seattle. WA 
(United States}. Dept. of Physics. Nov 1990. 14p. Sponsored by 
USDOE. Washington. DC (United States): National Aeronautics 
and Space Administration. Washington. DC (United States). DOE 
Contract FG06-88ER40427. Grant ATP-90-103. (CONF-911152—-1 
University of California Los Angeles (UCLA) supernova watch 
workshop, Los Angeles. CA (United States). 28-30 Nov 1991). Or- 
der Number DE91013905. Source: OSTI: NTIS; INIS; GPO Dep 

Two topics are addressed, the interactions of neutrinos during a 
type Il supernova and the effect of current eddies on solar neutrino 
oscillations. The supernova discussion focuses on the nucleosyn- 
thesis that accompanies inelastic neutral current interactions of 
neutrinos in the mantle of a collapsing star. and on the effect of 
neutrino “down-scattering” and preheating on the explosion mecha- 
nism. The second half of the talk deals with the influence of solar 
turbulence (or density fluctuations) on the neutrino effective mass 
and the possibility that a time-varying neutrino flux could result. 
The effects of harmonic density or three-current perturbations on 
the oscillation probability are explored analytically and numerically 
15 rets., 5 figs 


32905 (DOE/ER/40427—10-N91) Long-term neutrino flux in- 
tegrations. Haxton, W.C. Washington Univ., Seattle, WA (United 
States). Dept. of Physics. Nov 1990. 10p. Sponsored by USDOE, 
Washington, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
FG06-88ER40427. Grant ATP-90-103. (CONF-911153-1: Interna- 
tional conference on trends in astroparticle physics, Los Angeles, 
CA (United States), 28-30 Nov 1991). Order Number DE91013903. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The standard solar model predicts that the sun’s luminosity has 
increased by 40% over the past 5 Gyrs of main-sequence burning, 
reflecting the evolving chemistry of the solar core. This increase is 
accompanied by an exponential growth in the ®B neutrino flux, with 
a doubling time of 0.85 Gyr. | describe an unusual nuclear system 
that, in principle, could yield a quantitative terrestrial record of 
these past changes, and discuss some of the practical obstacles to 
reading this record. | also argue that there exists a “twin” of the 
37C| solar neutrino experiment that could be mounted with modest 
effort. The experiment, in which neutrinos incident on an iodine- 
bearing liquid produce the noble gas '*”Xe, should enjoy a number 
of advantages over °’Cl: a substantially larger counting rate, a po- 
tentially greater relative sensitivity to ’Be neutrinos, lower cosmic 
ray backgrounds, and a cleaner signal for the '*”Xe decay. | dis- 
cuss the physics that could be learned from such a detector, 
emphasizing in particular the virtues of a passive, high counting 
rate experiment that could be operated cheaply over the long times 
that might pass before the next galactic supernova. 16 refs., 2 figs. 


32906 (FNAL/C—91/152-E) W mass and W asymmetry at 
CDF. Leone, S. (Pisa Univ. (Italy)). The CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). May 1991. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9103200—1: 26. Rencontres 
de Moriond conference, Les Arcs (France), 10-24 Mar 1991). Or- 
der Number DE91018243. Source: OSTI; NTIS; INIS; GPO Dep. 

The lepton charge asymmetry from W decaying into a lepton and 
a neutrino is discussed (preliminary result). This measurement 
gives information on parton distribution functions at low x values. 
The derivation of the recently published W mass value of 79.91 + 
0.39 GeV/c is also presented. My is used to set an upper limit on 
the top quark mass. 13 refs., 4 figs., 1 tab. 


32907 (IFVE-ONF-89-167) Preliminary results of the 1989 
experiment on prompt muon production in pA interactions at 
70 GeV. Belikov, S.V.; Bugorskij, A.P.; Gurzhiev, S.N.; Mukhin, 
A.l.; Sviridov, Yu.M. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij. 1989. 4p. (In Russian). Order Number DE91643408. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Inclusive yield of prompt muons has been measured in the new 
beam-dump experiment. Production cross sections of charmed par- 
ticles in pA interactions have been estimated at ,/s=11.5 GeVic. 5 
refs.: 2 figs 


32908 (IFVE-ONF-90-128) Estimation of size of secondary 
particle emission region in processes with cumulative particle 
production. Antipov. Yu.M. (and others): Batarin. V.A.: Bezzubov, 
V.A. Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR. Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 6p 
(In Russian). Order Number DE91643409. Source: OSTI: NTIS 
(US Sales Only): INIS 

The emission region of secondary pions produced with cumula- 
tive protons in 40 GeV/c ~~ Be-interactions in the ‘Sigma-AJAKS' 
experiment has been estimated from the analysis of the pion corre- 
lation interference. The value of R*'/* equal to 2.3+-0.3fm, 
corresponds to the RMS mean-squared radius of Be nucleus. The 
emission region of the secondary pions with commulative protons 
does not differ from that with 7-mesons in the back semisphere. 
The given of R®'/? does not depend on the kinetic energy of cu- 
mulative protons. 13 refs.: 3 figs.: 1 tab. 


32909 (IHEP-ONF—90-93) Study of multimuon events in 
0.4x3.0 TeV proton-proton collisions with multimuon spec- 
trometer MMS: (Proposal of experiment on UNK collider). 
Abramov, V.V. (and others): Ajinenko, |.V.: Antipov, Yu.M. Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 28p 
(IFVE-ONF—-90-93.). Order Number DE91643410. Source: OST]; 
NTIS (US Sales Only); INIS. 

The physical motivation and the proposal of an experiment to 
study multimuon events with a major goal to search and study t- 
quark production at 0.4x3.0 TeV pp collider with 10°%cm-* s—" 
luminosity at IHEP are prsented. A muon spectrometer based on 
magnetized iron combined with hadron and electromagnetic 
calorimeters not having a track system in the vicinity of beam 
crossing is described. The spectrometer is capable to cope with 
the mentioned luminosity. 13 refs.; 9 figs.; 2 tabs. 


32910 (INIS-BR-2702, pp. 71-85) A nuclear physicist in 
high energies: 3.5 years in Fermilab. Goufton. P. (Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica). Sociedade Brasileira de Fisica, 
Sao Paulo, SP (Brazil). 1990. 382p. (in Portuguese). (CONF- 
9009301—: 13. Workshop on Nuclear Physics in Brazil, Caxambu 
(Brazil), 2-6 Sep 1990). In Proceedings of the 13. Workshop on 
Nuclear Physics in Brazil. Order Number DE91643436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An experimental carried in Fermi National Accelerator 
Laboratory-Fermilab-United States, is related. The radioative decay 
of hyperons in £ sup(+) -> py and + sup(-) -> = sup(-) + reactions 
is studied. The selection criteria and experiment realizations in the 
laboratory are described, presenting some preliminary results. The 
techniques and equipments aiming to be used in nuclear physics 
are discussed. (M.C.K.). 


32911 (JINR—1-40-90, pp. 11-20) Antiproton-proton annihi- 
lation at 32 GeV/c and nucleon structure. Amelin, N.S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems); Bravina, L.V.; Smirnova, L.N. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1990. In JINR Rapid Communications: 
Collection. 67p. Order Number DE91003120. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The inclusive meson spectra in p-barp-annihilation at 32 GeV/c 
from the experiment with the liquid hydrogen bubble chamber 
Mirabelle are analyzed in the quark-gluon string model. It is estab- 
lished that in p-barp-annihilation the structure functions of quarks in 
the nucleon are asymmetric and analogous to the structure func- 
tions of quarks in reactions with the conservation of baryons. 13 
refs.; 6 figs. 


32912 (JINR-D—1-90-168) A-dependence of production 
cross section of PHI mesons in neutron-nucleus interactions at 
30-70 GeV: Collaboration BIS-2. Aleev, A.N. (and others); Aref'ev, 
V.A.; Balandin, V.P. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1990. 10p. (in Russian). Order Num- 
ber DE92600608. Source: OSTI; NTIS (US Sales Only); INIS. 
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The production of PH! mesons on nuclear targets (carbon. alu- 
minium and copper} by high-energy neutrons has been analysed 
The dependence of the PHi-production cross section ratios on the 
atomic weight number A was parametrized by the exponential from 
A’ with a = 0.81 +- 0.06. Within the sensitive kinematic range of 
Feynman variable xe > 0 and p- < 1 GeV/c it Is not observed any 
dependence of the exponent a on the longitudinal or transverse 
momentum. 14 refs.7 figs.: 3 tabs 


32913 (JINR-R-1-90-458) Neutrino investigations at the 
UNK using tagged neutrino beam facility. Ammosov. V.V. (Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij): Bel’kov. A.A.: 
Bugorskij. A.P. Joint Inst. for Nuclear Research. Dubna (USSR) 
1990. 15p. (In Russian). Order Number DE91643404. Source 
OSTI: NTIS (US Sales Only): INIS 

In connection with the building of UNK a Physics program of in- 
vestigations is proposed for tagged neutrino beams with an energy 
up to 2 TeV. The program will be realized by the ‘the tagged neu- 
trino beam facility’ /TNF/which is almost completed at the IHEP for 
the U-70 accelerator. The modification will concern the muon spec- 
trometer of the neutrino detector and the TNF geometry. It is 
foreseen to fulfil: a test of v,,-ve universality: a search and study- 
ing of rare processes: a precision measurement of parameters of 
the theory of electroweak interactions: a precision investigation of 
nucleon structure and determination of QCD parameter. 13 refs.: 5 
figs.; 6 tabs. 


32914 (JINR-R—1-90-464) Search for y*->etete- decay. 
Baranov, V.A. (Joint Inst. for Nuclear Research, Dubna (USSR) 
Lab. of Nuclear Problems); Glazov, A.A.; Vanko, J. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1990. 14p. (in Russian). Order Number DE91643400. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A search with the large solid angle magnetic spectrometer 
(ARES) for lepton-family-nonconserving decay u*->e*ete~ has 
been carried out. Cylindrical multiwire proportional chambers and 
cylindrical scintillation hodoscopes were used in the spectrometer. 
The upper limit for the branching ratio put->ete*te~T(y*- 
>erete-)\/T(u* ->e*ver-bar,,)<3.6x10—-"’ (90% C.L.) has been 
derieved. 50 refs.; 8 figs.; 1 tab. 


32915 (KEK-90-1, pp. 1-8) The TRIUMF KAON Factory, an 
overview. Craddock, M.K. (TRIUMF, Vancouver, BC (Canada)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1990. (CONF-8904412-: Workshop on intensity frontier 
physics, Tsukuba (Japan), 3-4 Apr 1989). In Proceedings of the 
workshop on intensity frontier physics. 203p. Order Number 
DE91767976. Source: OSTI; NTIS (US Sales Only); INIS. 
TRIUMF has been awarded $11M for a one-year pre-construction 
Engineering Design and Impact Study of the KAON Factory. This 
will enable prototypes of many accelerator components to be built 
and the design of the accelerators and the layout of the experi- 
mental areas to be reviewed. The building and tunnel! designs will 
be finalized, environmental, legal and economic impact studies car- 
ried out, and international involvement pursued further. (author). 


32916 (KEK-—90-1, pp. 21-32) Particle physics prospects tor 
the Kaon Factory. Bryman, D. (TRIUMF, Vancouver, BC 
(Canada)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1990. (CONF-8904412-: Workshop on intensity fron- 
tier physics, Tsukuba (Japan), 3-4 Apr 1989). In Proceedings of the 
workshop on intensity frontier physics. 203p. Order Number 
DE91767976. Source: OSTI; NTIS (US Sales Only); INIS. 

The Kaon Factory at TRIUMF will produce beams of kaons, an- 
tiprotons, neutrinos and other particles with a hundred-fold increase 
in intensity over existing machines in the 30 GeV region. This will 
make possible new high precision experiments designed to test 
current ideas as well as high sensitivity measurements which could 
potentially reveal new effects. A sample of particle physics experi- 
ments involving rare kaon decays, CP and T violation studies, 
neutrino properties and reactions and light quark spectroscopy 
which might take advantage of the new opportunities presented by 
the Kaon Factory is discussed. (author). 
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32917 (KEK-90-1. pp. 33-42) The siaius of £137 at KEK: 
An experiment to search for K, -> ye and ee. Inagaki, T. (Na- 
tional Lab. for High Energy Physics, Tsukuba. Ibaraki (Japan) 
National Lab. for High Energy Physics. Tsukuba, Ibaraki (Japan) 
Apr 1990. (CONF-8904412-: Workshop on intensity frontier 
physics. Tsukuba (Japan). 3-4 Apr 1989). In Proceedings of the 
workshop on intensity frontier physics. 203p. Order Number 
DE91767976. Source: OSTI: NTIS (US Sales Only): INIS. 

The rare K decay experiment. E137. to search for K, -> we and 
ee is being carried out at KEK 12 GeV proton synchrotron. The 
present single event sensitivity is 1.6 x 10~'° for both decays. The 
future prospect of the experiment is also discussed. (author) 


32918 (KEK—90-1. pp. 109-115) Search for double hypernu- 
clei and H-dibaryon. Imai. Kenichi (Kyoto Univ. (Japan). Dept. of 
Physics). National Lab. for High Energy Physics. Tsukuba, Ibaraki 
(Japan). Apr 1990. (CONF-8904412—: Workshop on intensity fron- 
tier physics, Tsukuba (Japan), 3-4 Apr 1989). In Proceedings of the 
workshop on intensity frontier physics. 203p. Order Number 
DE91767976. Source: OSTI: NTIS (US Sales Only): INIS. 

The search for double hypernuclei and H-dibaryon(H) by the hy- 
brid emulsion method has been done at KEK. The experiment and 
its preliminary results are described. Future programs on this sub- 
ject at BNL and KAON are quite interesting. (author). 


32919 (KEK-90-1, pp. 116-134) Physics with polarized hy- 
perons and low energy anti-protons at KAON Factory. Masaike, 
Akira (Kyoto Univ. (Japan). Dept. of Physics). National Lab. for 
High Energy Physics. Tsukuba, Ibaraki (Japan). Apr 1990. (CONF- 
8904412-: Workshop on intensity frontier physics, Tsukuba 
(Japan), 3-4 Apr 1989). In Proceedings of the workshop on inten- 
sity frontier physics. 203p. Order Number DE91767976. Source: 
OSTI; NTIS (US Sales Only): INIS 

The polarized hyperons and low energy anti-protons will be quite 
powertul tools for experiments on the particle and nuclear physics 
using 'KAON Factory’. Very little is yet known about spin depen- 
dent interactions of strange particles, since there is no strange 
particle beam with high intensity. In the first half of this report some 
interesting spin related topics with kaon beams and hyperon 
beams are shown. Especially, new field concerning polarized hy- 
perons and hypernuclei are presented. Also shown are ideas to 
obtain polarized hyperons and polarized hypernuciei. In the last 
half of the report, we demonstrate the importance of medium, low 
and ultra-low energy anti-protons for the fundamental physics. The 
possibility for getting anti-proton beam with higher intensity than 
LEAR are discussed. Such a beam can give answers to many fun- 
damental but still unsolved questions on elementary particle 
physics at low energy. (author). 


32920 (KEK-90-2, pp. 133-170) Towards TeV physics. 
Hikasa, Ken-ichi (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. workshop on 
Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 1989). In 
Proceedings of the first workshop on Japan Linear Collider (JLC). 
306p. Order Number DE91767933. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Theoretical overview of physics at TeV scale, with an emphasis 
on physics at e*te~ colliders, is attempted. After the discussion of 
the implications of new results from SLC/LEP, the allowed mass 
range of the top quark is determined using various direct and indi- 
rect experiments, and the reach of present and future accelerators 
is examined. Present limits on the Higgs boson and methods of 
detection at future experiments are summarized. Axigluons in chiral 
color models are discussed as an example of new physics possibil- 
ities. (author) 103 refs. 


32921 (KEK-90-2, pp. 171-176) A survey on the weak 
boson productions: Physics of the gauge sector of the elec 
troweak theory. Iwasaki, Hirotomo (Hiroshima Univ. (Japan). Dept. 
of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. workshop on 
Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 1989). In 
Proceedings of the first workshop on Japan Linear Collider (JLC). 
306p. Order Number DE91767933. Source: OSTI; NTIS (US Sales 
Only); INIS. 





A survey on the weak boson productions in the e*e~ colliders at 
c.m. energy of from Fermi scale to TeV scale is given with empha- 
sis on the measurements of parameters in the gauge boson sector 
of the electroweak theory. (author). 


32922 (KEK-90-2, pp. 210-218) Determination of top quark 
mass at JLC. Itoh, Ryosuke (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 
Oct 1989). In Proceedings of the first workshop on Japan Linear 
Collider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

According to the recent study, the top quark mass is predicted to 
be in the range between the mass of W boson and 200 GeV. 
Since the top quark in this mass range can decay directly into a 
real W boson and a b quark, the toponium resonance may not be 
observed when produced in JLC. The methods to determine the 
top quark mass without using the resonance peak were studied in 
this article. (author). 


32923 (KEK—90-2, pp. 219-223) Heavy lepton search at 
JLC. Shirahashi, A. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 
1989). In Proceedings of the first workshop on Japan Linear Col- 
lider (JLC). 306p. Order Number DE91767933. Source: OST]; 
NTIS (US Sales Only); INIS. 

Forth generation sequential lepton search at 1TeV e*e™ linear 
collider is studied using simple Monte Calro simulation. The mass 
of the heavy lepton is set to 250GeV and the associated neutrino 
is assumed to be massless. It is found that the reconstruction of W 
bosons is very useful to reject qq-bar backgrounds and the exis- 
tence of the new heavy lepton can be confirmed with ipb~' data. 
(author). 


32924 (KEK-90-2, pp. 224-232) A study of sensitivity to 
extra Z boson at high energy e*e~ collider. Shirai, Junpei (Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1990. (CONF-8910521—: 1. workshop on Japan Linear Collider 
(JLC), Tsukuba (Japan), 24-25 Oct 1989). In Proceedings of the 
first workshop on Japan Linear Collider (JLC). 306p. Order Num- 
ber DE91767933. Source: OSTI; NTIS (US Sales Only); INIS. 

Effects of a new neutral gage boson Z’ on cross section, 
forward-backward asymmetry and polarization asymmetry of e*e— 
reactions at TeV energy region has been studied. It is shown that 
dramatic effects can be expected if the mass (Mz-) is less than the 
c.m. energy (Ecm). Also shown is that even if Mz, is well above 
Eem, the searchable energy region can be pushed up by the asym- 
metry measurements to a few times Ecm. In particular, polarized 
beam is shown to be a powerful and indispensable too! for new 
physics. (author). 


32925 (KEK-90-2, pp. 233-240) Comments on an extra Z 
boson in E, model. Sakuda, Makoto (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF- 
8910521-: 1. workshop on Japan Linear Collider (JLC), Tsukuba 
(Japan), 24-25 Oct 1989). In Proceedings of the first workshop on 
Japan Linear Collider (JLC). 306p. Order Number DE91767933. 
Source: OST; NTIS (US Sales Only); INIS. 

A brief comment is given on the extra Z bosons in extra U(1) 
models expected from Eg grand unified theory. The emphasis is on 
the effect of extra Z bosons in e*e~ annihilation at TRISTAN en- 
ergy region. in Section 1, the present limits on the extra Z bosons 
are reviewed. In Section 2, | show the effect of the extra Z boson in 
typical pocesses in ete~ annihilation. In Section 3, the mass limits 
on the extra Z boson from pp-bar collider discussed. (J.P.N.). 


32926 (LAL-91-04) Measurement of the tau leptons polari- 
sation at LEP using the method of tau -> 7 119, decay channel 
within the ALEPH experiment. Zomer, F. Paris-11 Univ., 91 - Or- 
say (France). Lab. de |’Accelerateur Lineaire; Paris-7 Univ., 75 
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(France). Mar 1991. 182p. (In French). Order Number 
DE91527448. Source: OSTI: NTIS (US Sales Only). 

The work presented in this thesis has been performed within the 
ALEPH experiment situated on the LEP electron-positron collider at 
CERN. The observables in the standard model of electroweak in- 
teractions are described in the first part and motivations for the 
choice of measurement of polarisation are indicated. The method 
of the measurement using the tau -> 7 14, decay channel is the 
object of the second part. After the ALEPH detector description, 
the selection of tau -> 7 ma, decays in the data taken in 1989- 
1990 is presented. The polarisation is deduced from the shape of 
™ energy spectrum. Thus. a particular attention has been paid to 
the evaluation of systematic effects which could bias the 2 spec- 
trum: background contamination, 7 selection criteria. The fit of the 
theoretical shape to the z energy distribution is presented in the 
last part of the thesis. We obtain the following result: Pray=- 
0.151,0.070 ~°° +- 0.044sys. Combination of this measurement 
with those deduced from other tau decay channels leads to: ~Pray 
= -0.147 +- 0.045 The vector to axial ratio of Z° to tau coupling 
constants is then deduced: Vtay/ata, = 0.074 +- 0.023 and the 
weak mixing angle: sin?6y = 0.2315 +- 0.0055. Moreover, using 
the partial width Itautau and the Z° mass measurements, we get: 
Viav = -0.037 +- 0.011 ara, = - 0.500 +- 0.0048. This is the first sig- 
nificant measurement of the Z° vector coupling constant to the tau 
leading to a test of the leptonic universality of Z° coupling. 


32927 (LA-UR-91-2298) The decays 7 — 7eve and 7 — 
Tuv,. Herczeg, P. Los Alamos National Lab., NM (United States). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9105106—21: 
Conference on the intersections between particle and nuclear 
physics, Tucson, AZ (United States), 23-29 May 1991). Order 
Number DE91016034. Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the available empirical information on the interac- 
tions that can contribute to the decays n — 7év,, (4 = e,u), and 
discuss the implications for the 7 — 74£1 branching ratios. 5 refs., 
1 tab. 


32928 (LA-UR-91-2722) Summary of low-energy aspects of 
QCD and medium-energy hadron parallel sessions. McClelland, 
J.B. Los Alamos National Lab., NM (United States). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9105106—28: Conference on the 
intersections between particle and nuclear physics, Tucson, AZ 
(United States), 23-29 May 1991). Order Number DE91018033. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Two sessions were organized dealing with low energy aspects of 
QCD. The first dealt with the issue of QCD dibaryons. The second 
session centered on mostly low-energy tests of QCD. This report 
discusses experiments dealing with these sessions. 


32929 (LPNHEP-90-04) Determination of as from jet pro- 
duction rates and energy-energy correlations on the 
resonance. Pain, R. Delphi Collaboration. Paris-6 Univ., 75 
(France). Lab. de Physique Nucleaire et de Hautes Energies; 
Paris-7 Univ., 75 (France). Oct 1990. 12p. (CONF-900740—: Quan- 
tum chromodynamics (QCD) workshop ‘90 on high energy physics, 
Montpellier (France), 8-13 Jul 1990). Order Number DE91527447. 
Source: OSTI; NTIS (US Sales Only). 

This presentation uses data obtained from the DELPHI experi- 
ment at LEP. The strong coupling constant as is determined in two 
different analyses of the Z° decay into multi-hadronic final states. 
The first uses the jet production rates and the second the asymme- 
try of energy-energy correlations. Both methods compare 
experimental data with second order of perturbative QCD predic- 
tions. The results are ag (Mz) = 0.114 +- 0.003 +- 0.004 +- 0.012 
using the jet rates method and ag (Mz) = 0.106 +- 0.003 +- 0.003 
+- 0.003 from the energy-energy correlations method. 


32930 (MPI-PAE/Exp.E|.—-237) Measurement of partial decay 
widths of the neutral gauge boson Z° of the weak interaction 
with the ALEPH detector at the e*e~ LEP storage ring. Meier, 
M. Max-Planck-institut fuer Physik und Astrophysik, Muenchen 
(Germany). Werner-Heisenberg-inst. fuer Physik; Technische Univ. 
Muenchen, Garching (Germany). Fakultaet fuer Physik. May 1991. 
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99p. (in German). Order Number DE92704842. Source: 
NTIS (US Sales Only); INIS. 

Aim of the present thesis was the experimental determination of 
the partial decay width of the neutral gauge boson Z° of the weak 
interaction. For the analysis the data obtained with the ALEPH de- 
tector at the LEP storage ring of the European nuclear research 
center CERN in the years 1989 and 1990 were available. From the 
simultaneous numerical fit of both line shapes to a far-reaching 
model-independent description of the Z° resonance line important 
parameters of the standard model of the electroweak interaction 
could be determined. Assuming the validity of the lepton universal- 
ity the following properties of the Z° boson were determined: 
Mz=(91 ,183+-0,009¢xp+-0,020:ep) GeV, Tz=(2493+-17) MeV, 
Thad=(1751+-21) MeV, and T)p¢=(83,0+-9,2) MeV. The decay width 
Tuns into experimentally not obervable particles results from this to 
Tuns=(491.9+-19.7) MeV. The number N, of the fermion families 
with light neutrinos undetermined in the framework of the theory 
was calculated to N,=2.95+-0.126xp+-0.05ine., from which the 
existence of a fourth fermion family with ligth neutrinos is to be ex- 
cluded with a certainty of more than seven standard deviations. 
The partial decay widths Thag and Tiep: let in the framework of the 
standard model conclude on a mass Mtop of the top quark in the 


range of Mop=122_43*”” GeV. (orig/HSI). 


OSTI; 


32931 (SLAC-PUB-5594) Particle identification at an asym- 
metric B Factory. Coyle, P.; Eigen, G.; Hitlin, D.; Oddone, P.; 
Ratcliff, B.; Roe, N.; Va’vra, J.; Ypsilantis, T. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Sep 1991. 108p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. Order Number DE91018878. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Particle identification systems are an important component of 
any detector at a high-iuminosity, asymmetric B Factory. In particu- 
lar, excellent hadron identification is required to probe CP violation 
in B° decays to CP eigenstates. The particle identification systems 
discussed below--also provide help in separating leptons from 
hadrons at low momenta. We begin this chapter with a discussion 
of the physics motivation for providing particle identification, the in- 
herent limitations due to interactions and decays in flight, and the 
requirements for hermiticity and angular coverage. A special fea- 
ture of an asymmetric B Factory is the resulting asymmetry in the 
momentum distribution as a function of polar angle; this will also 
be quantified and discussed. In the next section the three primary 
candidates, time-of-flight (TOF), energy loss (dE/dx), and Cerenkov 
counters, both ring-imaging and threshold, will be briefly described 
and evaluated. Following this, one of the candidates, a long-drift 
Cerenkov ring-imaging device, is described in detail to provide a 
reference design. Design considerations for a fast RICH are then 
described. A detailed discussion of aerogel threshold counter de- 
signs and associated R&D conclude the chapter. 56 refs., 64 figs., 
13 tabs. 


32932 (SLAC-PUB-5641) Measurement of the neutron spin 
structure function—Test of the Bjorken sum rule. Petratos, 
G.G. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Aug 1991. 4p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC03-76SF00515. (CONF- 
9109122-1: 13. European conference on few-body problems in 
physics, Elba (Italy), 9-14 Sep 1991). Order Number DE91018885. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As experiment to measure the neutron spin-dependent structure 
function g," (x) over a range in x from 0.04 to 0.7 and with Q? > 1 
(GeV/c)* is presented. The experiment consists of scattering a lon- 
gitudinally polarized electron beam from the Stanford Linear 
Accelerator off a polarized *He target and detecting scattered elec- 
trons in two magnetic spectrometers. The experiment will provide a 
critical test of the Bjorken sum rule and valuable information in un- 
derstanding the nucleon spin structure and the violation of the 
Ellis-Jafte sum rule. 3 figs., 1 tab. 
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Refer also to citation(s) 32854, 32904, 32927, 32987, 33027, 
33087, 33102, 33273, 33293 
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32933 (ANL/CP—71880) Hadrsnic photons and collider 
diftractive physics. Kang, K. (Brown Univ., Providence, Rl (United 
States). Dept. of Physics); White, A.R. Argonne National Lab., IL 
(United States). 12 Nov 1990. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(ANL-HEP-CP-—90-99;CONF-9009315-6: 20. international sympo- 
sium on multiparticle dynamics, Gut Holmecke (Germany), 10-14 
Sep 1990). Order Number DE91016514. Source: OSTI; NTIS; 
GPO Dep. 

The large UA4 real part, diffractive air-shower exotics and the 
hadronic behavior of high-energy photons are linked together as 
possible evidence for a sextet-quark sector of QCD. Our analysis 
implies that a short-lived axion-like “sextet eta” of mass O(30 
GeV), with two photons as major decay mode, should be produced 
diffractively at hadron colliders. 16 refs., 2 figs. 


32934 (ANL/HEP-CP-91-72) Isolated prompt photon pro- 
duction at collider energies. Berger, E.L. (Argonne National Lab., 
IL (United States). High Energy Physics Div.); Qui, Jianwei. Ar- 
gonne National Lab., IL (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910881-3: Particles and fields '91, Vancouver 
(Canada), 18-22 Aug 1991). Order Number DE91018539. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We provide a consistent treatment of the isolated prompt photon 
cross section in QCD perturbation theory, showing that well be- 
haved predictions can be derived for a wide range of isolation 
parameters. 6 refs. 


32935 (ANL/PP-65653) Inclusive large mass muon pair 
production in ultra-relativistic nucleus-nucleus collisions for 
colliding beams. Roberts, L.E. (Lincoln Univ., PA (United States). 
Dept. of Physics). Argonne National Lab., IL (United States). High 
Energy Physics Div. 22 Jul 1988. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(ANL-HEP-PR-88-33). Order Number DE91017995. Source: OSTI; 
NTIS; INIS; GPO Dep. 

For colliding beams of several species of ions we compare ther- 
mal to perturbative quantum chromodynamic contributions for 
inclusive large mass muon pair production by using a hydrody- 
namic model to estimate the temperatures of the quark-gluon 
plasma produced by each species. The production of high energy 
dimuons with M ~-4 GeV, will be favored energetically by the 
quark-gluon plasma. 10 refs., 4 figs., 2 tabs. 


32936 (CERN-91-01) 1988 CERN school of physics: Pro- 
ceedings. European Organization for Nuclear Research, Geneva 
(Switzerland). 10 Jan 1991. 391p. (CONF-8809530-: CERN school 
of physics, Lefkada (Greece), 18 Sep - 1 oct 1988). Order Number 
DE92600491. Source: OSTI; NTIS (US Sales Only); INIS. 

The CERN School of Physics is intended to give young experi- 
mental physicists an introduction to the theoretical aspects of 
recent advances in elementary particle physics. These Proceedings 
contain reports of lecture series on the following topics: introduc- 
tion to field theory and to weak interactions, heavy ion collisions, 
perturbative QCD, the standard model, proton-antiproton collider 
results and detectors, cosmology. (orig.). 


32937 (CONF-8909447-1) Relativistic heavy ions physics. 
Mueller, B. Duke Univ., Durham, NC (United States). Dept. of 
Physics. [1989]. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-90ER40592. From 3. Hellenic 
school on elementary particle physics: Cortu (Greece); 13-30 Sep 
1989. Order Number DE91018389. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Central nuclear collisions at energies far above 1 GeV/nucleon 
may provide for conditions, where the transition from highly excited 
hadronic matter into quark matter or quark-gluon plasma can be 
probed. We review current ideas about the nature of, and signals 
for, this transition, and we discuss the (hadronic) string model ap- 
proach to the nuclear collisions dynamics. At even higher energies 
in the TeV/nucleon range peripheral nuclear collisions may become 
a laboratory for electroweak physics at the unification scale allow- 
ing, e.g., for Higgs boson production. 42 refs., 29 figs., 





32938 (CONF-9105238-5) Nonperturbative electromagnetic 
muon-pair production with capture in peripheral relativistic 
heavy-ion collisions. Wells, J.C. (Oak Ridge National Lab., TN 
(United States)); Oberacker, V.E.; Umar, A.S.; Bottcher, C.; 
Strayer, M.R.; Wu, J.S. Oak Ridge National Lab., TN (United 
States). [1991]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Confer- 
ence on computational quantum physics; Nashville, TN (United 
States); 22-25 May 1991. Order Number DE91018247. Source 
OSTI; NTIS; INIS; GPO Dep. 

We discuss preliminary calculations of impact-parameter- 
dependent probabilities and cross sections for muon-pair 
production with capture of the negative muon into the K-shell of the 
target caused by the time-dependent electromagnetic fields gener- 
ated in peripheral relativistic heavy-ion collisions. Our approach is 
nonperturbative in that we calculate probabilities by solving the 
time-dependent Dirac equation on a three-dimensional Cartesian 
lattice using the basis-spline collocation method. Use of the axial 
gauge for the electromagnetic potentials produces an interaction 
easier to implement on the lattice than the Lorentz gauge. 19 refs., 
5 figs. 


32939 (CONF-9106262-2) Calculations of pair production 
by Monte Carlo methods. Bottcher, C.; Strayer, M.R. Oak Ridge 
National Lab., TN (United States). [1991]. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 3. International Association of Mathematics and 
Computers Simulation (IMACS) symposium on computational 
acoustics; Cambridge, MA (United States); 26-28 Jun 1991. Order 
Number DE91017153. Source: OSTI; NTIS; INIS; GPO Dep 

We describe some of the technical design issues associated with 
the production of particle-antiparticle pairs in very large accelera- 
tors. To answer these questions requires extensive calculation of 
Feynman diagrams, in effect multi-dimensional integrals, which we 
evaluate by Monte Carlo methods on a variety of supercomputers. 
We present some portable algorithms for generating random num- 
bers on vector and paralle! architecture machines. 12 refs., 14 figs. 


32940 (DESY-91-028) intermittency and Bose-Einstein cor- 
relations in e*e~ annihilation. Podobrin, O. CELLO Collaboration. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Apr 1991. 10p. (CONF-9103119-: Moriond meeting on high energy 
hadronic interactions, Les Arcs (France), 17-23 Mar 1991). Order 
Number DE92704567. Source: OSTI; NTIS (US Sales Only); INIS. 
Intermittency studies in one, two and three dimensions are pre- 
sented, based on e*e~ annihilation data taken by CELLO at the 
PETRA storage ring at 35 GeV centre of mass energy. The results 
are compared to predictions from different Monte Carlo models and 
are discussed in context with measurements from other experi- 
ments at PETRA and LEP. A variety of hadronization models, 
although based on very différent approximations to QCD, all pro- 
vide a consistent description of factorial moments in all dimensions. 
We conclude that the resolution dependence of factorial moments 
is due to a superposition of many effects, and that the structure of 
soft gluon radiation is obscured by resonance decays and therefore 
remains unresolved. Bose-Einstein correlations are analyzed using 
two methods to obtain a reference density. The data are compared 
to the predictions from the approach taken in Jetset and are further 
used to determine the relevant Monte Carlo parameters. (orig.). 


32941 (DESY-—91-031) The Monte Carlo program LESKO-F 
for deep inelastic e*~p->e*—X scattering at HERA including 
QED bremsstrahlung from the lepton line. Jadach, S. (European 
Organization for Nuclear Research, Geneva (Switzerland). Theory 
Div.); Placzek, W. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Apr 1991. 27p. (TPJU-4/91). Order Number 
DE92704549. Source: OSTI; NTIS (US Sales Only); INIS. 

A Monte Carlo event generator for deep inelastic electron 
(positron) proton neutral current scattering at HERA energies is de- 
scribed. It includes OMICRON(a) QED bremsstrahlung from the 
lepton line and allows for longitudinal polarization of the lepton 
beam. Final particles are produced on the parton level, i.e. the final 
state is described by the four-momenta of lepton, quark, photon 
and proton remnant. The program is constructed in such a way 
that it may be easily connected with other M.C. programs for 
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HERA. e.g. programs for hadronization. Some examples of numeri- 
cal results of this program are presented. (orig.). 


32942 (DESY—91-034) Heavy Majorana neutrinos in 
electron-positron and electron-proton collisions. Buchmueller, 
W.; Greub. C. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Apr 1991. 34p. Order Number DE92704553. 
Source: OSTI; NTIS (US Sales Only); INIS 

Heavy Majorana neutrinos can be produced in charged and neu- 
tral current processes through their mixing with light neutrinos. We 
calculate production cross sections and final state lepton spectra 
for e*e- annihilation and ep scattering, and compare the discovery 
potentials of present and furture ete and ep colliders. At HERA 
heavy neutrinos with masses up to 160 GeV can be discovered, at 
LEP200 masses up to 190 GeV can be reached. The 500 GeV 
e*e~ collider will probe for the first time heavy neutrino couplings 
to leptons of the second and third family. The most direct evidence 
for lepton number violation can be provided by ep colliders due to 
the nonzero lepton number of the initial state. (orig.). 


32943 (DOE/ER/40231-T10) Research program in elemen- 
tary particle theory: Outstanding Junior Investigator Program: 
Progress report for the Period ending December 31, 1991. 
Bowick, M.J. Syracuse Univ., NY (United States). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-85ER40231. Order Number DE91016936. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses: Quantum statistical mechanics and num- 
ber theory; Topological mass generation in 3+1-dimensions; 
discrete integrability of matrix models; and universality of the den- 
sity of states in random matrix models. (LSP) 


32944 (DOE/ER/40231-T11) Research program in elemen- 
tary particle theory (Task A): Progress report for the period 
ending December 31, 1991. Balachandran, A.P.; Rosenzweig, C.; 
Schechter, J.; Wali, K.C. Syracuse Univ., NY (United States). 
[1991]. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER40231. Order Number 
DE91016937. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we give a brief account of the work of the group 
during the past year. It may be put in context by referring to last 
years’ “Progress Report” which contained a detailed summary of 
our work during the five previous years. The topics covered here 
include (a) Topological defects and their applications to QCD; (b) 
Skyrme model; (c) Non commutative geometry and particle 
physics; (d) Spin and statistics; (e) Quantum bundles and their 
symmetries; and, (f) Physics of the electroweak interactions. 


32945 (DOE/ER/40626-1) Particle theory and cosmology: 
Progress report. Gaisser, T.K.; Shafi, Q.; Barr, S.M.; Seckel, D.; 
Rusjan, E.; Fletcher, R.S. Delaware Univ., Newark, DE (United 
States). Bartol Research Inst. 31 Jul 1991. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER40626. Order Number DE91017730. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses research of professor at Bartol research in- 
stitute in the following general areas: particle phenomenology and 
non-accelerator physics; particle physics and cosmology; theories 
with higher symmetry; and particle astrophysics and cosmology. 
(LSP) 


32946 (HEPHY-PUB-549/91) Regge trajectories in an ultra- 
relativstic treatment of ftermion-antitermion bound states. 
Lucha, W. (Oesterreichische Akademie der Wissenschaften, Vi- 
enna (Austria). Inst. fuer Hochenergiephysik); Rupprecht, H.; 
Schoeberl, F.F. Oesterreichische Akademie der Wissenschaften, 
Vienna (Austria). Inst. fuer Hochenergiephysik. Mar 1991. 6p. 
(UWThPh-1991-12.). Order Number DE92600542. Source: OST; 
NTIS (US Sales Only); INIS. 

An effective-Hamitonian method incorporating relativistic kine- 
matics is used in order to discuss the behaviour of the mass 
spectrum of mesons for the case of large orbital angular momenta 
of their constituents. It turns out that a linear confining inter-quark 
potential leads to (asymptotically) linear Regge trajectories. (au- 
thors). 
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32947 (HEPHY-PUB-552/91) Another comment on 'rela- 
tivistic description of quark-antiquark bound states’. Lucha. W. 
(Oesterreichische Akademie der Wissenschaften. Vienna (Austria). 
Inst. fuer Hochenergiephysik); Rupprecht. H.: Schoeberl, F.F. 
Oesterreichische Akademie der Wissenschaften. Vienna (Austria). 
Inst. fuer Hochenergiephysik. Apr 1991. 3p. (UWThPh-1991-16.). 
Order Number DE92600543. Source: OSTI; NTIS (US Sales Only): 
INIS. 

We point out some ambiguities in the treatment of fermion- 
antifermion bound states by solving the reduced Salpeter equation 
in coordinate space. Our observations allow to cast some doubt on 
the validity of the conclusion of Gara et al. that moving from a 
nonrelativistic to a relativistic description makes things worse. (au- 
thors). 


32948 (HEPHY-PUB-553/91) Nonrelativistic versus ultra- 
relativistic description of regge trajectories. Lucha, W. 
(Oesterreichische Akademie der Wissenschaften, Vienna (Austria). 
Inst. fuer Hochenergiephysik); Schoeberl, F.F. Oesterreichische 
Akademie der Wissenschaften, Vienna (Austria). Inst. fuer Hochen- 
ergiephysik. Mar 1991. 4p. (UWThPh-1991-17.). Order Number 
DE92600544. Source: OSTI: NTIS (US Sales Only); INIS. 

Comparing the energy spectrum of the nonrelativistic description 
of hadrons as bound states of quark to the one obtained in an 
ultra-relativistic treatment, we show that both approaches yield al- 
most identical binding energies if the confining interaction is able to 
reproduce the observed asymptotic linearity of the Regge trajecto- 
ries. (authors). 


32949 (IHEP-OTF—89-218) The t quark production at the 
UNK collider energies general characteristics. Kiselev. V.V.; 
Likhoded, A.K.; Petrov, V.A.; Slabospitsky, S.R. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(USSR). Inst. Fiziki Vysokikh Ehnergij. 1989. 19p. (IFVE-OTF-89- 
218.). Order Number DE92600545. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The cross sections and inclusive spectra for t quarks in pp-bar 
collisions at ,/s=6 TeV (in the UNK collider operational mode) have 
been calculated as well as different kinematic characteristics of the 
t-decay products. It is shown that at identical integrated luminosity 
the region of the maximum t quark masses that can be reached at 
the UNK collider is considerably beyond the t quark mass limit for 
the Tevatron (750-800 GeV for UNK and 400-450 GeV for the 
Tevatron). The role of some background processes to the t quark 
production reaction has also been treated. 9 refs.; 8 figs.; 3 tabs. 


32950 (IHEP-OTF—-90-64) Non-Abelian tri-boson vertices in 
deep inelastic radiative neutrino scattering. Borisov, G.V.; 
Tikhonin, F.F. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 
1990. 8p. (IFVE-OTF-90-64.). Order Number DE91643324. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuovo Cimento. 

The processes v,,p->y~-yX has been studied in the TeV energy 
region from the point of view of possibilities to measure the param- 
eters of the triboson non-Abelian vertex. The neutrino experiments 
are shown to be not appropriate for precise measurements of 
these parameters. However already in the E,~800-1000 GeV en- 
ergy range one can find the effect of anomalous magnetic moment 
of W boson within the limits AH~4-5, which improves several times 
the modern limitations for the quoted quantity. A completely differ- 
ential cross section has been obtained which may be applied to 
different cases. 6 refs.; 2 tabs. 


32951 (IHEP-OTF-90-124) Narrow resonances in systems 
of spinning charged particles and their possible physical 
manifestations. Arbuzov, B.A. (Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Shichanin, S.A.; Boos, V.I.; Savrin, V.I. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 
10p. Order Number DE91643340. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Z. Phys. A. 

In the paper the relativistic single-time equation is obtained de- 
scribing electromagnetic interaction of two spinor charged particles 
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in an arbitrary gauge. In the Feynman gauge it is show that there 
appear bound states embedded in the continuum, whose masses 
exactly coincide with the earlier calculated levels in the scalar 
model. These states can be related to the well-known narrow reso- 
nances discovered experimentally in e*e~ and pp systems. In 
particular, the estimates of the resonance enhancement of the nu- 
cleosynthesis reaction of deuterium nuclei are presented. 19 refs. 


32952 (IHEP-OTF-90-179) Can Goldberger-Treiman relation 
be derived for massless pions. Kisselev, A.V.; Petrov, V.A. Go- 
sudarstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR. 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 4p. Order 
Number DE91643356. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Teor. Mat. Fiz. 

The conservation of the axial-isovector current at m,->0 is 
shown to lead to a definite relation between the 6-decay constant 
and the axial a,-meson couplings, but not to the Goldberger- 
Trieman relation. 3 refs. 


32953 (INIS-BR-2702, pp. 17-34) Interferometry of high en- 
ergy nuclear collisions. Padula, S.S. (Instituto de Fisica Teorica 
(IFT), Sao Paulo, SP (Brazil)). Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (CONF-9009301—: 13. Workshop 
on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In 
Proceedings of the 13. Workshop on Nuclear Physics in Brazil. 
Order Number DE91643436. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The interferometry is used for determining large space time di- 
mensions of the Quark Gliuon Plasma formed in high energy 
nuclear collisions or in high multiplicity fluctuations in p-barp colli- 
sions. (M.C.K.). 


32954 (INIS-BR-2702, pp. 241-246) Charmonium produc- 
tion in hadronic collisions. Quack, E. (institut fuer Theoretische 
Physik, Heidelberg (Germany, F.R.)). Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 3882p. (CONF-9009301-: 13. 
Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The status of our work on heavy meson production is presented 
for charmonium. In order to reach a homogeneous understanding 
of heavy meson production in different hadronic processes, our aim 
has been to perform a complete microscopic description of the rel- 
evant physical processes involved. These include the production of 
an initially strongly localized cc-bar that evolves in time while si- 
multaneously taking account of its interaction with surrounding 
hadronic matter, such as transitions mixing different charmonium 
states caused by the gluonic fields from the scattering hadrons. 
The time evolution of charmonium, including these processes, can 
be treated analytically in a quantum mechanical picture. The re- 
sults on J/PSI production are presented and compared with the 
experimental data. (author). 


32955 (INIS-BR-2702, pp. 356) Test of classical source 
model for particle production. Arbex, N. (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica); Nemes, M.C. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (In Portuguese). 
(CONF-9009301—: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). in Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MULTIPLE PRODUCTION/ 
particle sources; ANALYTICAL SOLUTION; CROSS SECTIONS; 
KAONS; MULTIPLICITY; PIONS 


32956 (INIS-mf—12969) Hadron structure 83, v.12/1: Pro- 
ceedings of the international conference on elementary 
particle physics. Physics and applications. Lukac, |. (ed.). Sloven- 
ska Akademia Vied, Bratislava (Czechoslovakia). Fyzikalny Ustav. 
1985 558p. (CONF-8311315—: International conference on hadron 
structure, Smolenice (Czechoslovakia), 14-18 Nov 1983). Order 
Number DE92600492. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in two volumes. 

The proceedings, published in two volumes, include 18 invited 
lectures and reports presented at the conference as well as 36 





short communications. The conference divided into general ses- 
sions and three parallel sessions, dealt not only with the structure 
of hadrons but also with a number of related topics. (A.K.). 


32957 (INIS-SU-258, pp. 14-17) Scaling test in two- 
component models of multiple production of particles using 
the collaboration data UA-7 CERN. Smirnova, M.D.; Smorodin, 
Yu.A. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 45p. (In 
Russian). In Experimental and theoretical physics: Collection. Or- 
der Number DE91003124. Source: OSTI; NTIS (US Sales Only); 
INIS. 

UA-7 collaboration data on pion production at energy S'/*=630 
GeV confirm the basic point of the two-component model concern- 
ing formation of a fragmentation region due to processes like 
nucleon diffraction excitation, having the cross section independent 
from energy. 13 refs.; 2 figs. 


32958 (INIS-SU-259/A, pp. 58-60) Color coherence effects 
in production of hadrons with large P; in photon-gluon fusion. 
Khoze, V.A. (AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki); 
Andreev, V.F.; Lebedev, A.l. AN SSSR, Moscow (USSR). Fizich- 
eskij Inst. 1989. 61p. (In Russian). In Experimental and theoretical 
physics: Collection. Order Number DE91003121. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Expression for angular distribution of hadrons in hard reactions 
of photoproduction at high energies is presented. 4. 


32959 (INIS-SU-262, pp. 6-8) Dispersion relations and 
electric quadrupole amplitude of 533 (1232) isobar photoexcita- 
tion: No. 5. Lebedev, A.|.; Mangazeev, B.V. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1990. 47p. (in Russian). In Experimental 
and theoretical physics. Order Number D&91003125. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Analysis of pion photoproduction amplitudes on nucleon obtained 
from dispersion relations points out to the presence of resonance 
component within amplitudes of electrical quadrupoie transition into 
P33-state of 2N-system. 


32960 (JINR—1-40-90, pp. 21-34) Forward-backward multi- 
plicity correlations and the clusterization. Kostenko, B.F. (Joint 
inst. for Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation); Musul’manbekov, Zh.Zh. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1990. (in Russian). In J/NR 
Rapid Communications: Collection. 67p. Order Number 
DE91003120. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis of the forward-backward multiplicity correlations for 
pp- and p-barp-collisions has been fulfilled in the framework of the 
Statistical cluster model. Connection between the strength of corre- 
lations and sizes of clusters is investigated. The dependence of 
masses and sizes of clusters on the energy of colliding hadrons is 
obtained. 15 refs.; 9 figs.; 1 tab. 


32961 (JINR-D—2-90-476) On the propagation velocity of 
strong interaction. Strel’tsov, V.N. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1990. 3p. (in Rus- 
sian). Order Number DE91643358. Source: OST!; NTIS (US Sales 
Only); INIS. 

Based on the relativistic Yukawa potential a conclusion is drawn 
that the propagation velocity of the nuclear (pion) field is equal to 
the velocity of light. This potential satisfies the Klein-Gordon equa- 
tion. 4 refs. 


32962 (JINR-E-2-89-837) Electromagnetic moments of 
hadrons and quarks in a hybrid model. Gerasimov, S.B. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics. 1989. 16p. Order Number DE92600546. Source: OST}; 
NTIS (US Sales Only); INIS. 

Submitted to 14 Intern. Symp. on Lepton and Photon interac- 
tions, Stanford, 1989. 

Magnetic moments of baryons are analyzed on the basis of gen- 
eral sum rules following from the theory of broken symmetries and 
quark models including the relativistic effects and hadronic correc- 
tions due to the meson exchange currents. A new sum rule is 
proposed for the hyperon magnetic moments, which is in accord 
with the most precise new data and also with a theory of the elec- 
tromagnetic AZ° mixing. The numerical values of the quark 
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electromagnetic moments are obtained within a hybrid model treat- 
ing the pion cloud effects through the local coupling of the pion 
field with the constituent massive quarks. Possible sensitivity of the 
weak neutral current magnetic moments to violation of the Okubo- 
Zweig-|zuki rule is emphasized nand discussed. 39 refs.; 1 fig. 


32963 (JINR-E—2-90-446) An unambiguous way of an esti- 
mation of vector-meson-nucleon tensor coupling constants. 
Dubnickova, A.Z. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics); Dubnicka, S.; Krnac, E. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1990. 5p. Order Number DE91643341. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Vector-meson-nucleon tensor coupling constants are evaluated 
numerically by requiring only QCD asymptotics and normalization 
for vector-meson-dominance parametrization of isoscalar and 
isovector parts of the Pauli nucleon electronagnetic form factors. 
22 rets.; 1 tab. 


32964 (JINR-E—2-90-518) 27-scattering in the quark con- 
finement model. Scattering lengths. Efimov. G.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics): 
Ivanov, M.A.; Mashnik. S.G. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1990. 15p. Order 
Number DE91643359. Source: OSTI; NTIS (US Sales Only): INIS. 
The zzOscattering lengths a,’ (i=0.1.2; I=0.1.2.3.4) are calcu- 
late¢ in the quark confinement model. The dependence of their 
values on the scalar meson parameters are investigated. The ob- 
tained results are in agreement with the available experimental 
data and predictions of other approaches. 6 refs.; 7 figs.; 1 tab. 


32965 (JINR-R—1-90-139) Critical analysis of an attempt to 
describe diproton mass spectra. Troyan, Yu.A.; Pechenov, V.N. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High En- 
ergy. 1990. 9p. (In Russian). Order Number DE92600547. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This article critically deals with an attempt to describe the dipro- 
ton mass spectra without adding narrow resonances. The only fact 
of chi*/d.f. to be close to unity is insufficient to guarantee the coin- 
cidence between description and experiment - it is also necessary 
to investigate the dispersion of the distributions involved. 4 refs.; 4 
figs. 


32966 (JINR-R—-2-89-796) Process +*-+*->7° and nonlocal- 
ity of condensates. Mikhajlov, S.V.  (Rostovskij-na-Donu 
Gosudarstvennyj Univ., Rostov-na-Donu (USSR)); Radyushkin, 
A.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of The- 
oretical Physics. 1989. 15p. (in Russian). Order Number 
DE92600527. Source: OSTI; NTIS (US Sales Only); INIS. 

SUbmitted to Yad. Fizika. 

The form factor F.. for a hard process y*-y*->z7°” in the frame 
of the generalized QCD sum rules SR with nonlocal condensates 
has been considered. F.. is determined in the case of the general 
asymmetry w of the photons virtuality in the leading 1/Q? approxi- 
mation. A modified SR for F.. with the standard value of nonlocal 
parameter \,*=0.4+-0.1 GeV is valid practically for all wo. It has 
been found that F,. is rather sensitive to A,°, especially, when 
asymmetry is large. 16 refs.; 3 figs. 


0 


32967 (JINR-R—11-89-865) Solution of the scattering prob- 
lem on the base of multi-parameter Newton schemes: 
One-channel scattering. Vinitskij, S.1.; Puzynin, |.V.; Smirnov, 
Yu.S. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation. 1989. 18p. (in Russian). 
Order Number DE92601578. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to yad. Fizika. 

New multiparameter Newton iteration scheme is suggested for 
solution of the scattering problem. A connection of this scheme 
with known variational principles of the scattering problem is 
determined. The scheme defines more precisely the scattering pa- 
rameters according to the form of additional asymptotic variational 
condition and boundary conditions in the nonlinear representation 
of the scattering problem for the radial Schroedinger equation. The 
scheme allows to find regular wave functions, values of the phase 
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and its derivatives relatively the energy and the momentum. scat- 
tering lengths and widths of the resonance states. The calculations 
have been performed for some potentials and comparison with the 
results obtained before is given. Universality and efficiency of the 
calculational scheme are shown. The program is realized for the 
ES-1061 and IBM PC-XT computers. 19 refs.; 9 figs.: 11 tabs. 


32968 (KEK-90-1, pp. 9-20) Particle theory and intense 
hadron facilities, an overview. Ng, J.N. (TRIUMF, Vancouver, BC 
(Canada)). National Lab. for High Energy Physics, Tsukuba. Ibaraki 
(Japan). Apr 1990. (CONF-8904412—: Workshop on intensity fron- 
tier physics, Tsukuba (Japan), 3-4 Apr 1989). In Proceedings of the 
workshop on intensity frontier physics. 203p. Order Number 
DE91767976. Source: OSTI; NTIS (US Sales Only): INIS. 

A brief overview of particle physics that can be done at an inten- 
sive hadron facility (IHF) is given. The emphasis is placed on 
testing the standard model, light Higgs boson searches and CP vi- 
olation, which are areas an IHF can do especially well. (author). 


32969 (KEK-90-2. pp. 177-185) W pair production in TeV 
region. Miyamoto, Akiya (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 
1989). In Proceedings of the first workshop on Japan Linear Col- 
lider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only): INIS. 

In TeV energy region, the ete~ -> W*W~ process makes domi- 
nant contribution to the e*e~ annihilation. In the leading order 
terms, this process has three gauge boson vertices. WW. and 
WW2Z, which can not be studied by existing ete colliders. It is 
well known that the amplitude increases dramatically at high ener- 
gies and only the gauge boson couplings predicted by the 
electroweak theory allows mutual cancellation of these three to 
prevent this process from violating unitarity. With such background, 
a study is carried out on the sensitivity to anomalous gauge cou- 
plings at three energy points. For detailed investigations of the W 
pair process in future, a Monte Carlo event generator is prepared 
and a very primitive analysis of the W pair process is attempted. 
There are seven independent couplings for each of the WW., and 
WW2Z vertices. With these couplings, the magnetic moment and the 
electric quadrupole moment of the W* can be calculated. Differen- 
tial cross sections normalized by standard model values are shown 
and discussed. The report then addresses Monte Calro event gen- 
eration of the W pair events. A Monte Carlo event generator for the 
W pair process is prepared, which covers the beamstrahlung and 
angular correlation of the final fermions. Simple analysis is made of 
the angular resolution and the selection efficiency. (N.K.). 


32970 (KEK-90-2, pp. 186-194) Higgs search at future ac- 
celerators. Kanzaki, Junichi (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. tor High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. 
workshop on Japan Linear Collider (JLC). Tsukuba (Japan), 24-25 
Oct 1989). In Proceedings of the first workshop on Japan Linear 
Collider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Many studies have been performed by many physicist concern- 
ing Higgs searches at future colliders. The present article reviews 
these studies and discusses major requirements for JLC (Japan 
Linear Collider) and its detector, focusing on the minimal SM neu- 
tral Higgs. Z° decay is addressed first. The process Z -> Hff-bar 
proceeds through Z -> HZ", where Z* is an offshell Z, followed by 
Z -> ff-bar. An equation for my is proposed for the case where f = 
lepton (e or x). Discussion is also made of the invariant mass dis- 
tribution of leptons, the branching ratio of Z -> Haq-bar, and the Z 
-> Hvv-bar channel. LEP Il is then addressed. At LEP Il, with 
/s=200 GeV, Higgs search can be continued using the ete -> 
ZH process. The signal from the final states (Z -> I*l—, vv-bar, qq- 
bar) (H -> bb-bar) is considered. Hadron colliders are discussed 
next focusing on high mass Higgs and intermediate mass Higgs. 
Finally, e*e~ colliders are addressed focusing on intermediate en- 
ergy colliders and higher energy colliders. Higher energy e*e- 
colliders can be useful to search for my, > My. It is concluded that 
the range of my < (40 to 60) GeV can be searched from Z decays 
and that LEP Il (,/s=200 GeV) will cover m, < 80 GeV. The 
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heavy Higgs (my, > 2Mw.Mz) will be found by pp super colliders. It 
seems rather difficult to search intermediate mass Higgs by pp su- 
per colliders, but the b-flavor tagging technique or use of rare 
decay modes might be useful. It is possible for e*e~ colliders to 
search intermediate mass Higgs. (N.K.). 


32971 (KEK-90-2, pp. 195-198) Higgs production via W- 
fusion at ete collider. Kurihara, Y. (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF- 
8910521—: 1. workshop on Japan Linear Collider (JLC), Tsukuba 
(Japan), 24-25 Oct 1989). In Proceedings of the first workshop on 
Japan Linear Collider (JLC). 306p. Order Number DE91767933. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The production cross section of a Higgs boson via W-fusion is 
calculated. The detection of a heavy (M,>2My) Higgs boson 
against the backgrounds of the eeWW and the »vyWW processes 
is discussed. (author). 


32972 (KEK-—90-2, pp. 199-204) Production of ultraheavy 
bound states at e*e~ colliders in TeV regions. Inazawa, H. 
(Shoin Women's Univ., Kobe (Japan)); Morii, T.; Morishita, J. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 
1990. (CONF-8910521-: 1. workshop on Japan Linear Collider 
(JLC), Tsukuba (Japan), 24-25 Oct 1989). In Proceedings of the 
first workshop on Japan Linear Collider (JLC). 306p. Order Num- 
ber DE91767933. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the spectroscopy of ultraheavy quarkonia which are 
composed of superheavy (4-th generation) quarks. Owing to the 
strong Higgs-boson exchange force over the gluon exchange force, 
the situation of the mass levels of such quarkonia becomes drasti- 
cally different from ordinary quarkonia like cc-bar or bb-bar. In 
some kinematical regions, the Drell ratio for the production of such 
quarkonia shows a prominent resonance structure. (author). 


32973 (KEK-90-2, pp. 260-265) Possible existence of a 
composite isoscalar weak boson. Ishida, Shin (Nihon Univ., 
Tokyo (Japan). Atomic Energy Research Inst.); Sekiguchi, Motoo. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1990. (CONF-8910521—: 1. workshop on Japan Linear Collider 
(JLC), Tsukuba (Japan), 24-25 Oct 1989). In Proceedings of the 
first workshop on Japan Linear Collider (JLC). 306p. Order Num- 
ber DE91767933. Source: OSTI; NTIS (US Sales Only); INIS. 

This report focuses mainly on two issues. Firstly, in the standard 
SU(2) x U(1) model (SM), the gauge symmetry is spontaneously 
broken through the Higgs mechanism, but an attractive idea is that 
a truly fundamental gauge symmetry might not be broken. Sec- 
ondly, in the SM, there exists a maximal left-right asymmetry 
despite the fact that quarks and leptons have both left- and right- 
handed degrees of freedom. Two principles are set up on a new 
‘fundamental theory’: (1) the fundamental gauge symmetry is never 
broken, and any short-range interaction should be secondary, and 
(2) the fundamental hyper-color gauge interaction to bind preons is 
supposed to be left-right symmetric. The composite model pro- 
posed here is based on a fermion-boson-type preon model. In the 
composite scheme, the existence of an iso-scalar weak boson, in 
addition to the usual iso-vector ones, is naturally expected. Discus- 
sion here concentrates on this additional particle and investigation 
is made of the lower limit of its mass determined from low energy 
experiments. The SU(n) gauge interaction is assumed to be a con- 
fining force to combine preons. It seems very probable that the line 
rule is also valid in the world of the weak interactions. Because of 
this assumption, the number of parameters in the scheme be- 
comes much smaller than in the case of other similar analyses, 
making it possible to extract more definite predictions form experi- 
ments. (N.K.). 


32974 (KEK-90-2, pp. 205-209) Effects of heavy fermions 
in Higgs couplings. Hioki, Zenro (Tokushima Univ. (Japan)). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 
1990. (CONF-8910521-: 1. workshop on Japan Linear Collider 
(JLC), Tsukuba (Japan), 24-25 Oct 1989). In Proceedings of the 
first workshop on Japan Linear Collider (JLC). 306p. Order Num- 
ber DE91767933. Source: OSTI; NTIS (US Sales Only); INIS. 
Heavy fermion-loop effects in the ZZH, WWH and f-barfH cou- 
plings are discussed in the framework of the standard electroweak 





theory. Explicit formulas of these effects using a®P, G-°*P and 
Mz°*? as input data are presented, and compared with those given 
previously by other authors. (author). 


32975 (KEK-90-2, pp. 241-250) Physics of heavy top-quark 
mass: The gate for new physics ?. Bando, Masako (Aichi Univ., 
Toyohashi (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. work- 
shop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 
1989). In Proceedings of the first workshop on Japan Linear Col- 
lider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Physics of heavy top-quark mass is discussed from the following 
point of view; 1:implication of Heavy Top Quark Mass in the Stan- 
dard Model. 2:Compositeness Conditions as the Boundary 
Conditions. 3:Renormalization Group Equations and Composite- 
ness Conditions. 4:The Top Quark Condensation Model and Arho. 
(J.P.N.). 


32976 (KEK-90-2, pp. 251-259) Compositeness of W and Z 
bosons and related topics. Yasue, Masaki (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 
Oct 1989). In Proceedings of the first workshop on Japan Linear 
Collider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Within the framework of complementarity, where the vector me- 
son dominance (such as Z) of the photon is naturally implemented, 
we introduce extra W and Z bosons together with W and Z as 
composite particles in a confining gauge model based on a 'color’ 
SU(2),,'°° x SU(2)o.'° symmetry. Left-handed quarks (qji,“ for 
A=1,2,3 and i=1,2) and leptons (\,) are composites of “sponge w 
tilde,;, carrying the weak charge and spinors, c,° {a=0, 1,2,3), 
rying the three colors (a=1,2,3) and B-L(a=0): qi.“ ~ w eat 
and |, ~ w tilde,;c.°. The confined gauge con is shown to be 
equivalent to the conventional model realized in the Higgs phase 
as far as the scalar degrees of freedom are frozen. (author). 


32977 


(KEK-90-2, pp. 266-272) Exotic composite particles 
in the TeV region. Akama, Keiichi (Saitama Medical Coll., Mo- 
royama (Japan)). National Lab. for High Energy Physics, Tsukuba, 


Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. workshop on 
Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 1989). In 
Proceedings of the first workshop on Japan Linear Collider (JLC). 
306p. Order Number DE91767933. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We investigate properties of exotic bosons in the subquark 
model. Using the results of typical dynamical models, we examine 
the restrictions on their masses and coupling constants from the 
presently known experiments. (author). 


32978 (KEK-90-2, pp. 280-285) Theoretical upper bounds 
on sparticle masses. Kon, Tadashi (Seikei Univ., Musashino, 
Tokyo (Japan)); Jimbo, Masato. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 
Oct 1989). In Proceedings of the first workshop on Japan Linear 
Collider (JLC). 306p. Order Number DE91767933. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The theoretical upper bounds on the masses of superpartners 
(sparticles), which are obtained by quantitative investigations of the 
naturalness criterion, are reviewed in order to discuss the beam 
energies at e*e~ colliders needed to prove or disprove the super- 
symmetric standard models. The possible experimental bounds on 
the SUSY parameters obtained at various future colliders are also 
argued. (author). 


32979 (LAL—91-05) A new measurement of «’/c by the NA31 
experiment. |conomidou-Fayard, L. Paris-11 Univ., 91 - Orsay 
(France). Lab. de |'Accelerateur Lineaire. Mar 1991. 10p. (CONF- 
9101110-: 26. Recontres de Moriond workshop on tests of 
fundamental laws in physics, Les Arcs (France), 26 Jan - 2 feb 
1991). Order Number DE91527500. Source: OSTI; NTIS (US 
Sales Only). 
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We present here a new measurement of Re (e'/e), using the 
1988 NA31 data sample with a partially upgraded apparatus, which 
most notably includes a Transition Radiation Detector. The stan- 
dard analysis is discussed as well as the improvements compared 
to the previous result. A new preliminary result of Re(e'/e) = (1.9 +- 
1.1) per mill is given which leads to a combined NA31(1986+1988) 
result of (2.7 +- .9) per mill. 


32980 (LAL-RT-91-04) Implementation of a mixed finite el- 
ement in a particle method. Le Meur, G.; Touze, F. Paris-11 
Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lineaire. Feb 
1991. 3p. (CONF-910416—: 1. international conference on mathe- 
matical and numerical aspects of wave propagation phenomena, 
Strasbourg (France), 23-26 Apr 1991). Order Number 
DE91527499. Source: OSTI; NTIS (US Sales Only). 

We present here a coupled particle-finite element method for the 
Viasov-Maxwell equations. For the dicretization in space of the 
wave propagation equations, a Nedelec mixed finite element is 
chosen. A leapfrog scheme is used for time discretization. The 
Viasov phase space is discretized into macroparticles assumed to 
be Dirac distributions. 


32981 (LUNFD6-TFME-—1021-1-10-1991) The valley method 
and its application to the instanton-induced phenomena in 
non-abelian gauge theories. Khoze, V.V. (Lunds Univ. (Sweden). 
Dept. of Theoretical Physics). Lund Univ. (Sweden). Dept. of Theo- 
retical Physics. Jun 1991. 10p. Order Number DE92600589. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The semiclassical evaluation of the functional integral on non- 
Abelian gauge theories is generalized by means of the so-called 
valley method. The physically very important example of the valley, 
the instanton-anti-instanton field configuration, is discussed in 
details and its contributions to the physical quantities for zero- 
temperature and for thermal field theories are investigated. The 
high-energy behaviour of the total cross-section o A F for elec- 
troweak fermion number violating two particles collisions is studied 
using the optical theorem approach. The calculation is done at en- 
ergies below the sphaleron mass (E<10TeV) where it leads to the 
most complete result for ¢ 4 F known to date. Some estimations 
and a qualitative physical picture are discussed for energies above 
the sphaleron mass for the confinement and Higgs phases of the 
gauge theory. The effects of instanton-anti-instanton interactions 
are also studied in thermal QCD. (au). 


32982 (NORDITA-91/34-P(prepr.)) Neutrino annihilation in 
hot plasma. Engqvist, K. (Nordisk Inst. for Teoretisk Fysik 
(NORDITA), Copenhagen (Denmark)); Kainulainen, K.; Semikoz, V. 
Nordisk Inst. for Teoretisk Fysik (NORDITA), Copenhagen (Den- 
mark). 1991. 16p. Order Number DE92600493. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We consider neutrino annihilation in a heat bath, including anni- 
hilation via the photon. We show that the annihilation cross section 
has high and narrow peaks corresponding to a plasmon resonance. 
This yields an enormous enhancement factor of O(10°) in the differ- 
ential cross section as compared with the purely weak contribution. 
We also evaluate numerically the thermally averaged neutrino anni- 
hilation rate per particle in the heat bath of the early Universe to be 
<o(vanti v -> e*e-)> ~ 2.93G_-*T*. We have accounted for the 
final state blocking factors as well as for the fact that the center-of- 
mass frame of collisions is not necessarily the rest frame of the 
heat bath. Despite the resonances, electromagnetic processes rep- 
resent only a minor effect in the averaged annihilation rate. (orig.). 


32983 (NORDITA-91/35-P(prepr.)) New constraints on R- 
parity breaking trom neutrino physics. Engqvist, K. (Nordisk Inst. 
for Teoretisk Fysik (NORDITA), Copenhagen (Denmark)); Masiero, 
A.; Riotto, A. Nordisk Inst. for Teoretisk Fysik (NORDITA), Copen- 
hagen (Denmark). 1991. 35p. (DFPD—91/TH/9.). Order Number 
DE92600590. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a general analysis of the constraints derived from 
neutrino physics on R-parity breaking in supersymmetric models. 
We consider bounds coming from (i) neutrino oscillations, (ii) neu- 
trinoless double beta decay and (iii) neutrino cosmology and 
astrophysics. Our bounds are more stringent than the previous lim- 
its, in particular for lepton number violation involving the third 
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generation. In several cases we obtain tight bounds on R-violating 
couplings which previously have been unconstrained. (orig.) 


32984 (SINS—2089/P-6/PH/A) Beam size effects in the 
radiative Bhabha scattering. Szczekowski, M. Soltan Inst. for Nu- 
clear Studies, Otwock-Swierk (Poland). Jan 1990. 8p. Order 
Number DE91643342. Source: OSTI: NTIS (US Sales Only): INIS. 

In some electromagnetic processes the measured cross section 
can be substantially smaller than calculated in standard Quantum 
Electrodynamics. The process of single bremsstrahlung. ete~ -> 
ete--+ is an example of such effect. If the size of the effect for 
large angle + radiation is similar to its magnitude at low angles, 
then standard calculations of the radiative Bahbha background to 
e.g. the reaction used in counting the number of neutrino genera- 
tions, e*e~ -> vv-bary, at LEP energies can be overestimated by 
10-20%. 5 refs., 5 figs. (author). 


32985 (SLAC-PUB-5608) Soft and hard pomerons: Is there 
a distinction?. Bjorken. J.D. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Jul 1991. 12p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9105241-1: 4. international conference on 
elastic and diffractive scattering, Isola D’Elba (Italy), 22-25 May 
1991). Order Number DE91016048. Source: OSTI; NTIS; INIS; 
GPO Dep. 

One of the big unsolved problems of QCD remains the problem 
of the Pomeron: what is the relation of high energy elastic and 
diffractive phenomena to the underlying theory? This is not a sub- 
ject in which | have actively worked. But my interest in it has in this 
year increased greatly. The reason has to do with ideas for experi- 
mentation at SSC/LHC which either directly address the problem or 
which require the understanding of strong-interaction diffractive 
phenomena as backgrounds for discovery-physics processes in- 
volving electroweak boson exchanges. | will in this talk omit these 
motivations, which can be found elsewhere, and instead concen- 
trate on some personal veiwpoints regarding the Pomeron which 
may or may not be conventional. The main question has to do with 
the distinction between the original, old-fashioned “soft” Pomeron of 
the 1960s, built out of multiperipheral hadron-exchanges, and the 
more modem perturbative-QCD “hard” Pomeron, built out of multi- 
peripheral gluon exchanges. The perspective | offer comes mainly 
from two sources: one is heavy-flavor physics, and the other is the 
Manohar-Georgi view of constituent quark physics. 27 rets., 5 figs. 


32986 (UWThPh-1991-25) On Schwinger terms in (3+1)- 
dimensions. Langmann, E. (Technische Univ., Graz (Austria). Inst. 
fuer Theoretische Physik und Reaktorphysik). Vienna Univ. (Aus- 
tria). Inst. fuer Theoretische Physik. Feb 1991. 11p. Order Number 
DE92600591. Source: OSTI; NTIS (US Sales Only); INIS. 

Schwinger terms arise in current algebras due to regularisations 
required for a consistent construction of the currents. In (1+1)- 
dimensions one has to normal order, and the resulting Schwinger 
term is the well-known Kac-Peterson cocycle. In higher dimen- 
sions, an additional wave function renormalisation is necessary 
leading to operator valued Schwinger terms. A rigorous, nonpertur- 
bative construction of such Schwinger terms was given by 
Mickelsson and Rajeev [Commun. Math. Phys. 116, 365 (1988)] in 
terms of determinant bundles over infinite dimensional Grassman- 
nians. We present an alternative construction of this Schwinger 
term by means of quasi-free second quantization of fermions. First, 
we review this formalism and the construction of current algebras 
in (1+1)-dimensions within this framework: gauge transformations 
correspond to unitarily implementable Bogoliubov transformations 
(BTS), and the currents can be obtained from the implementers of 
these BTS. It is argued that in higher dimensions, gauge transfor- 
mations give rise to BTS which are not unitarily implementable. We 
propose an implementation of such BTS by quadratic forms which 
allows us to obtain current algebras in (3+1)-dimensions and the 
Mickelsson-Rajeev Schwinger term in a simple and natural way. 
(author). 


6453 Particle Invariance Principles and Symmetries 


32987 
in standard electroweak theory. Arnold, P.B. Argonne National 


(ANL/CP-72050) An introduction to baryon violation 
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Lab.. IL (United States). Dec 1990. 24p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract W-31109-ENG-38. 
(ANL-HEP-CP-—90-95 :CONF-9006267-34: 1990 DPF summer 
study on high energy physics, Snowmass, CO (United States), 25 
Jun - 13 jul 1990). Order Number DE91016513. Source: OSTI; 
NTIS: INIS: GPO Dep. 

| shall begin with a qualitative overview of the anomaly and B vi- 
olation at zero and non-zero temperature, demonstrating how these 
processes may be understood on the back of an envelope. Then | 
shall discuss a part of the formalism necessary for doing calcula- 
tions in more detail. Specifically, B violation is related to various 
solutions to the Euclidean equations of motion; instantons, 
sphalerons, and calorons (also called periodic instantons). The ap- 
plicability of the various solutions may be understood by analogies 
with elementary quantum mechanics problems. Finally, | shall 
touch upon the computation of high-energy B violation mentioned 
above. 29 refs., 11 figs. 


32988 (BONN-HE-91-10) Serre type relations tor special 
linear Lie superalgebras. Scheunert, M. Bonn Univ. (Germany). 
Physikalisches Inst. May 1991. 9p. Order Number DE91531383. 
Source: OSTI: NTIS (US Sales Only); INIS. 

It is pounted out that, for m.n > 2, the naive Serre presentation 
corresponding to the simplest Cartan matrix of sl(m.n) does not de- 
fine the Lie superalgebra sl(m,n) but a larger algebra s(m,n) of 
which si(m,n) is a non-trivial quotient. The supplementary relations 
for the generators are found and the definition of the q-deformed 
universal enveloping algebra of sl(m,n) is modified accordingly. 


(orig.). 


32989 (CBPF-NF-043/90) Zeta - function regularization of 
chiral jacobians for singular dirac operators: finite chiral rota- 
tions. Dias, S.A.; Thomaz, M.T. Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1990. 25p. Order 
Number DE91641556. Source: OSTI; NTIS (US Sales Only); INIS. 

The Jacobian for finite chiral rotations which preserve the topol- 
ogy is computed using zeta-function regularization when the Dirac 
operator of the theory is singular. The full generating functional, in- 
cluding fermionic sources, is used in the definition of the Jacobian 
which is shown to be algebrically identical to the Jacobian which 
would be obtained if the Dirac operator was non-singular. (author). 


32990 (JINR-E-5-90-494) Symmetry of the homogeneous 
linear partial differential equations and seperation of variables. 
Gegelia, D.T. (Tbilisskij Gosudarstvennyj Univ., Tbilisi (USSR)); 
Markovski, B.L. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1990. 14p. Order Number 
DE91642896. Source: OSTI; NTIS (US Sales Only); INIS. 

The general interplay between dynamical symmetry of LPDE and 
the problem of variables splitting is analyzed. The existence of 
symmetry is only a necessary condition for separation of variables. 
The necessary and sufficient conditions for two-dimensional 
second-order LPDE are explicitly found in an appropriate coordi- 
nate system. The proposed construction can be straight forwardly 
extended for higher dimensions too. 8 refs. 


32991 (KEK-90-2, pp. 286-291) SUSY and CP-violation at 
JLC. Kizukuri, Yoshiki (Tokai Univ., Hiratsuka, Kanagawa (Japan). 
Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1990. (CONF-8910521-: 1. workshop on 
Japan Linear Collider (JLC), Tsukuba (Japan), 24-25 Oct 1989). In 
Proceedings of the first workshop on Japan Linear Collider (JLC). 
306p. Order Number DE91767933. Source: OSTI; NTIS (US Sales 
Only); INIS. 

CP-violation phenomena which could be observed at JLC are 
discussed within the supersymmetric standard model. (author). 


32992 (KFTI-88-59) From the superparticle Siegel symme- 
try to the spinning particle proper-time supersymmetry. 
Sorokin, D.P.; Tkach, V.I.; Volkov, D.V.; Zheltukhin, A.A. AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1988. 9p. Order Number DE91642897. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The classical equivalence between the lagrangians of N=1, D=10 
massless superparticles and spinning particle is established. This 





is done by fixing the gauge of seven independent Siegel trasforma- 
tions, identifying the remaining Lorentz-covariant Siegel generator 
with that of n=1 local proper-time supersymmetry of spin1/2 particle 
and redefying the superparticle fermionic degrees of freedom by 
means of generalization twistor-like approach. 


32993 (SLAC-PUB-5596) CP violation in the B system: 
Physics at a high luminosity B Factory. Lueth, V. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Jun 1991. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. (CONF-9103173-4: Rencontres de 
physiques de la Valle d’Aosta, La Thuile (Italy), 4-9 Mar 1991). Or- 
der Number DE91018294. Source: OSTI; NTIS; INIS; GPO Dep. 

CP Violation remains one of the unsolved puzzles in particle 
physics. Measurements of CP violating asymmetries in B meson 
decay will test the Standard Model of electro-weak interactions and 
tell whether this phenomenon can be explained simply through the 
non-zero angles and phase in the CKM matrix. A high luminosity, 
energy asymmetric ete storage ring provides the most versatile 
and best opportunity to measure CP violating effects and to test 
the consistency of the Standard Model, and should discrepancies 
occur, information will be available to establish the origin of CP vio- 
lation outside the model. Such a machine is a very challenging, 
though technically achievable device, that when complemented 
with a suitable detector will represent a very exiting laboratory for 
studies of many aspects of beauty, charm, and 7r*~ physics in the 
coming decade. 26 refs., 11 figs., 5 tabs. 


32994 (SLAC-PUB-5645) Status of supersymmetry break- 
ing in string theory. Louis, J. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Aug 1991. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-910881-5: Particles and fields '91, Vancouver 
(Canada), 18-22 Aug 1991). Order Number DE91018882. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent developments in understanding supersymmetry breaking 
in superstring theory are summarized. 18 refs. 
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32995 (DESY-91-020) An SU(2),xSU(2), symmetric 
Yukawa model in the symmetric phase. Lin Lee; Wittig, H. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Apr 1991. 20p. Order Number DE92704558. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The lattice regularized SU(2),xSU(2)R, symmetric scalar fermion 
model with explicit mirror fermions is investigated in the phase with 
unbroken symmetry. In the present work numerical Monte Carlo 
calculations with dynamical fermions are performed on a 4°x8 lat- 
tice near the expected perturbative Gaussian fixed point. The bare 
Yukawa coupling of the mirror fermion is fixed at zero. The numeri- 
cal simulations are supported by lattice perturbation theory. (orig.). 


32996 (DESY-91-021) Critical acceleration of finite temper- 
ature SU(2) gauge simulations. Ben-Av, R. (Weizmann inst. of 
Science, Rehovoth (israel). Dept. of Nuclear Physics); Evertz, 
H.G.; Marcu, M.; Solomon, S. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Apr 1991. 10p. Order Number 
DE92704560. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a cluster algorithm that strongly reduces critical 
slowing down for the SU(2) gauge theory on one time slice. The 
idea that underlies the new algorithm is to perform efficient flips for 
the signs of Polyakov loops. Ergodicity is ensured by combining it 
with a standard local algorithm. We show how to quantify critical 
slowing down for such a mixed algorithm. At the finite temperature 
transition, the dynamical critical exponent z is ~0.5, whereas for 
the purely local algoirthm z ~ 2. (orig.). 


32997 (DESY-91-029) Factorization of bosonic string scat- 
tering amplitudes. Bolte, J. (Hamburg Univ. (Germany, F.R.). 2. 
Inst. fuer Theoretische Physik); Steiner, F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Apr 1991. 13p. Order 
Number DE92704570. Source: OSTI; NTIS (US Sales Only); INIS. 
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In an off-shell formulation, where scattering amplitudes for closed 
bosonic strings are defined as Polyakov path integrals over bor- 
dered world sheets, factorization of the amplitudes at the poles of 
exchanged particle states is shown in any order of perturbation 
theory. The same factorization is obtained for amplitudes defined 
via vertex operators, again for any number of loops. (orig.). 


32998 (DESY-—91-033) Periodic instantons and scattering 
amplitudes. Khiebnikov, S.Yu. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)); Rubakov, V.A.; Tinyakov, 
P.G. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Apr 1991. 30p. Order Number DE92704551. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We discuss the role of periodic euclidean solutions with two 
turning points and zero winding number (periodic instantons) in in- 
stanton induced processes below the sphaleron energy E,,,,. We 
find that the periodic instantons describe certain multiparticle scat- 
tering events leading to the transitions between topologically 
distinct vacua. Both the semiclassical amplitudes and inital and 
final states of these transitions are determined by the periodic in- 
stantons. Furthermore, the corresponding probabilities are maximal 
among all states of given energy. We show that at E < E,,,,, the 
periodic instantons can be approximated by infinite chains of ordi- 
nary instantons and anti-instantons, and they naturally emerge as 
deformations of the zero energy instanton. In the framework of 2d 
abelian Higgs mode! and 4d electroweak theory we show, how- 
ever, that there is not obvious relation between periodic instantons 
and two-particle scattering amplitudes. (orig.). 


32999 (DUK-TH-90-10a) The (first) three B’s of the Skyrme 
model. Schramm, A.J. Duke Univ., Durham, NC (United States). 
Dept. of Physics. [1990]. 9p. Sponsored by USDOE. Washington, 
DC (United States). DOE Contract FG05-90ER40592. (CONF- 
9007185—2: NATO advanced study institute on vacuum structure in 
intense fields, Cargese (France), 30 Jul - 11 aug 1990). Order 
Number DE91018388. Source: OSTI; NTIS: INIS; GPO Dep. 

A brief review of the two-flavor Skyrme model of baryons is pre- 
sented, with a discussion of its application to nuclear structure. 18 
rets., 2 figs. 


33000 (INIS-BR-2702, pp. 316) Large N scalling behaviour 
in the pairing model. Cescato, M.L. (Paraiba Univ., Joao Pessoa, 
PB (Brazil). Dept. de Fisica); Kyotoku, M.; Nemes, M.C.; Toledo 
Piza, A.F.R. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1990. 382p. (CONF-9009301—: 13. Workshop on Nuclear 
Physics in Brazil, Caxambu (Brazil). 2-6 Sep 1990). In Proceedings 
of the 13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. PAIRING INTERACTIONS/ 
dynamics; PAIRING INTERACTIONS/scale dimension; COUPLING 
CONSTANTS; DYNAMICS; PHASE TRANSFORMATIONS; SPEC- 
TRA 


33001 (INIS-SU-245, pp. 35-37) On quantization of systems 
with couplings depending on time. Gadzhiev, S.A.; Dzhafarov, 
R.K. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 44p. (in 
Russian). In Experimental and theoretical physics: Collection. Or- 
der Number DE91003123. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Two main moments, on which the Gitmanryyutin quantization is 
based: formal introduction of pulse, conjugated time and postulate 
of special nonunitary time dependence of the Schroeinger opera- 
tors, have been interpreted. 4 refs. 


33002 (INIS-SU-259/A, pp. 20-23) On gauge invariance of 
grand unified theory models in statistics. Kalashnikov, O.K.; 
Razumov, L.V. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 
61p. (In Russian). In Experimental and theoretical physics: Collec- 
tion. Order Number DE91003121. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A method of introduction of chemical potentials, dual as to non- 
abelian charges, into lagrangian formalism of grand unified theory 
has been formulated. It is shown that calculations in the framework 
of loop decomposition over new vacuum ensure gauge invariance 
of physical values. 7 refs. 
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33003 (INIS-SU-262, pp. 14-16) Structure of nonlocal 
Lorentz covariant generalized functions. Solov'ev, M.A. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 47p. (In Russian). 
in Experimental and theoretical physics: No. 5. Order Number 
DE91003125. Source: OSTI; NTIS (US Sales Only): INIS. 
Decomposition of Schwartz Lorentz-covariant distributions by 
polynomials covariants is assumed non-localized functionals. 


33004 (ITEP—83-89) Topological charges and convergence 
of the cluster expansion. Simonov. Yu.A. Gosudarstvenny; 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki. 1989. 20p. 
Order Number DE91642849. Source: OSTI; NTIS (US Sales Only); 
INIS 

Cluster expansion of Wilson loops is shown to diverge for the 
QCD vacuum populated by topological objects (instantons. mag- 
netic monopoles). Using simple models the total sum of the cluster 
expansion for the string tension is calculated and found to be zero 
for instantons and nonzero for magnetic monopoles. 14 refs. 


33005 (JINR-E—2-90-475) On conserved numbers in SU(N) 
gauge theories. Beshtoev, Kh.M. (AN SSSR. Moscow (USSR). 
Inst. Yadernykh Issledovanij); Toth, L. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1990. 5p. 
Order Number DE91642850. Source: OST!: NTIS (US Sales Only); 
INIS. 

Generalization of an additive number is realized. which is related 
to global gauge transformation in SU(N) vector theories with or 
without Higgs symmetry breaking. It is shown in the general case 
that fermions in gauge theories must have multiple charges en=n,e. 
For construction of an ordinary gauge theory it is to be assumed 
that 1/2 spin is related with a unit charge (in a strict approach it is 
necessary to prove this). The second remark in this paper is con- 
nected with the fact that up to and after Higgs transition in the 
gauge theories charges related with a Higgs scalar are changed, 
whereas charges of fermions remain without change. 7 rets. 


33006 (KEK-90-2, pp. 292-301) Physics aspects in +--+ col- 
lision. Najima, Ryuichi (Yokahama Coll. of Commerce (Japan)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1990. (CONF-8910521-: 1. workshop on Japan Linear Collider 
(JLC), Tsukuba (Japan), 24-25 Oct 1989). In Proceedings of the 
first workshop on Japan Linear Collider (JLC). 306p. Order Num- 
ber DE91767933. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the possibilities of Higgs boson detection in +--+ 
collision using e*e~ linear colliders which are now being exten- 
sively studied at several laboratories. The cross sections of Higgs 
boson production and main background process are calculated and 
it is suggested that the reaction yy -> H -> ZZ is very effective to 
search heavy Higgs boson in almost all the mass range from 2Mz 
to 1 TeV. (author). 


33007 (KFTI-88-50) New approach to the problem of de- 
scription of relativistic electron quantum dynamics in a 
crystalline plane field. Barts, B.I.; Shlyakhov, N.A. AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1988. 
17p. (In Russian). Order Number DE91642851. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Approach to construction of zone spectrum of relativistic charged 
particles are briefly discussed. Method for solution of Schroedinger 
equation with periodic potential of sufficienly general form sug- 
gested. Main problems, arising during construction of numerical 
algorithms, are analyzed and ways of their solving are shown. The 
method is illustrated by some obtained results. 


33008 (NORDITA-91/36-P(prepr.)) PHI, 2 deformation of the 
M2 2n,1 conformal minimal models. Koubek, A. (international 
School for Advanced Studies, Trieste (Italy)); Mussardo, G. Nordisk 
Inst. for Teoretisk Fysik (NORDITA), Copenhagen (Denmark). May 
1991. 14p. (ISAS—76/91/EP.). Order Number DE92600051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The spectrum and the factorizable S-matrices of the massive ex- 
citations of the PHI,» deformation of the nonunitary minimal 
models Mo 2n41 is given. These models present no kinks as 
asymptotic states, as follows from the reduction of the Zhiber- 
Mikhailov-Shabat model with respect to the quantum group SL(2)q, 
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found by Smirnov. An interesting situation of zeros and poles over- 
lapping in the physical amplitudes is also discussed. (orig.). 


33009 (NORDITA-91/37-P(prepr.)) Scattering matrices tor 
PHI, » perturbed conformal minimal models in absence of kink 
states. Koubek, A. (International School for Advanced Studies, Tri- 
este (Italy)); Martins, M.J.; Mussardo, G. Nordisk Inst. for Teoretisk 
Fysik (NORDITA). Copenhagen (Denmark). May 1991. 28p. (ISAS— 
70/91/EP: UCSBTH-91-22.). Order Number DE92600052. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We determine the spectrum and the factorizable S-matrices of 
the massive excitations of the nonunitary minimal models Mo 2n41 
perturbed by the operator PHI, 2. These models present no kinks 
as asymptotic states, as follows from the reduction of the Zhiber- 
Mikhailov-Shabat model with respect to the quantum group SL(2)q 
found by Smirnov. We also give the whole set of S-matrices of the 
nonunitary minimal model Mo perturbed by the operator PHI, 4, 
which is related to a RSOS reduction for the PHI, 2 operator of the 
unitary model Mg.o. The thermodynamical Bethe ansatz and the 
truncated conformal space approach are applied to these scatter- 
ing theories in order to support their interpretation. (orig.). 


33010 (OUP-91-04) Hawking radiation, Unruh effect and 
the polarization of electrons in a storage ring. Leinaas, J.M. 
Oslo Univ. (Norway). Fysisk Inst. Feb 1991. 11p. Order Number 
DE92600053. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors relate a polarization effect of electrons in a storage 
ring to the so-called Unruh effect, i.e. the effect that an idealized 
thermometer accelerated through vacuum will register a non-zero 
temperature. 7 refs., 2 figs. 


33011 (OUP-91-09) Radiatively induced Chern-Simons 
terms on the torus. Burgess,M. Oslo Univ. (Norway). Fysisk Inst. 
Mar 1991. 20p. Order Number DE92600054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A Chern-Simons term is induced by integrating over fermions in 
the effective action of a 2+1 dimensional field theory on a torus. It 
is shown that the Chern-Simons coefficient is functionally depen- 
dent on the non-integrable phases of the torus as well as on the 
finite temperature and density. In the non-Abelian case such non- 
integrable phases inhibit the generation of a Chern-Simons term in 
the most general case. 18 refs., 3 figs. 
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Refer also to citation(s) 32828, 32829, 32830, 32831, 32832, 
32833, 32834 
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Refer also to citation(s) 30200, 32035, 32912, 32928, 33078, 
33104, 33529 


33012 (ANL-91/12) Physics Division annual review, April 
1, 1990—March 31, 1991. Argonne National Lab., IL (United 
States). Jun 1991. 344p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE91018704. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: Research At Atlas; Operation and Devel- 
opment of Atlas; Medium-Energy Nuclear Physics and Weak 
Interactions; Theoretical Nuclear Physics; High-Resolution Laser-rf 
Spectroscopy with Beams of Atoms and Molecules; Fast lon-Bean/ 
Laser Studies of Atomic and Molecular Structure; Interactions of 
Fast Atomic and Molecular lons with Solid and Gaseous Targets; 
Theoretical Atomic Physics; Atomic Physics at Atlas and the ECR 
Source; Atomic Physics at Synchrotron Light Sources; and Accel- 
erator Facilities for Atomic Physics. 


33013 (DOE/ER/40269-T3) University of Colorado at Boul- 
der Nuclear Physics Laboratory technical progress report. 
Peterson, R.J. Colorado Univ., Boulder, CO (United States). Dept. 
of Physics. 14 Aug 1991. 92p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-86ER40269. Order Num- 
ber DE91017732. Source: OSTI; NTIS; INIS; GPO Dep. 





This report summarizes experimental work carried out between 
October 1. 1990. the closing of our Progress Report. and August 
14, 1991 at the Nuclear Physics Laboratory of the University of 
Colorado. Boulder, under contract DE-FG0O2-ER40269 with the 
United States Department of Energy. This contract supports 
broadly based experimental work in intermediate energy nuclear 
physics. The program includes pion-nucleon studies at TRIUMF 
and LAMPF, inelastic pion scattering and charge exchange reac- 
tions at LAMPF. and nucleon charge exchange at LAMPF/NTOF 


The first results of spin-transter observables in the isovector (p.n) 
reaction are included in this report. Our data confirm the tentative 


result from (p,p’) reactions that the nuclear isovector spin re- 
sponse shows neither longitudinal enhancement nor transverse 
queching. Our program in quasifree scattering of high energy pions 
shows solid evidence of isoscalar enhancement of the nuclear non- 
spin response. We include several comparisons of the quasifree 
scattering of different probes. Results from our efforts in the design 
of accelerator RF cavities are also included in this report. 


33014 (DOE/ER/40270-28) Investigations of the structure 
and electromagnetic interactions of few-body systems: 
Progress report, 1 January 1988-30 June 1991. Lehman, D.R. 
George Washington Univ., Washington, DC (United States). Center 
for Nuclear Studies. Jul 1991. 38p. Sponsored by USDOE. Wash- 
ington. DC (United States). DOE Contract FG05-86ER40270. 
Order Number DE91017927. Source: OSTI; NTIS; INIS: GPO Dep 

In order to make it easy for the reader to see the specific re- 
search carried out and the progress make, the following report of 
progress is done by topic. Each item has a format layout of Topic, 
Investigators, Objective, Significance, and Description of Progress, 
followed at the end by the relevant references. As is clear from the 
topics listed, the emphasis of the GWU theory group has been on 
the structure and electromagnetic interactions of few-body nuclei. 
Both low- and intermediate-energy electromagnetic disintegration of 
these nuclei is considered. When the excitation energy of the tar- 
get nucleus is low, the aim has been carry out the continuum part 
of the theoretical work exactly, this is, by means of exact three- 
and four-body dynamics. When structure questions are the issue, 
exact calculations are always carried through, limited only by the 
underlying two-body or three-body interactions used as input. Im- 
plicit in our work is the question of how far one can go within the 
traditional nuclear physics framework, i.e., nucleons and mesons in 
a nonrelativistic setting. Our central goal is to carry through state- 
of-the-art few-body calculations that will serve as an unambiguous 
means of determining at what point standard nuclear physics 
requires quark degrees of freedom in order to understand the phe- 
nomena in question. So far, in the problems considered, there has 
been no evidence of the necessity to go beyond the traditional ap- 
proach, though we always keep in mind that possibility. As our 
work is involved with questions in the intermediate-energy realm, 
moving from a nonrelativistic framework to a relativistic one is al- 
ways a consideration. Currently, for the problems that have been 
pursued in this domain of energy, the issues concern far more the 
mechanisms of the reactions and structural questions than the 
need to move to relativistic dynamics. 


33015 (GSI-91-11) Multitragmentation in asymmetric 
heavy-ion collisions. An experimental trace search. Pochodza- 
lla, J. Gesellschaft fuer Schwerionentorschung mbH, Darmstadt 
(Germany); Frankfurt Univ. (Germany). Fachbereich 13 - Physik. 
Apr 1991. 148p. (in German). Order Number DE92704493. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The author presents a review about experimental studies of mul- 
tifragmentation in heavy ion collisions. After a description of the 
experimental methods for the study of such processes he de- 
scribes the emission characteristics of medium heavy fragments 
like energy and angular distribution, production cross sections, and 
multiplicity. Then he considers statistical aspects of highly excited 
nuclei. Then the production of unstable fragments is discussed. Fi- 
nally the author discusses the study of pp correlations looking for 
interference effects. (HSI). 


33016 (INDC(NDS)-245/L) Intermediate energy nuclear 
data tor applications: Proceedings of the advisory group 
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meeting, Vienna, 9-12 October 1990. Kocherov. N.P. ‘ed.). Inter- 
national Atomic Energy Agency. Vienna (Austria). !nternational 
Nuclear Data Committee. Feb 1991. 200p. (CONF-9010411-: Ad- 
visory group meeting on intermediate energy nuclear data for 
applications, Vienna (Austria). 9-12 Oct 1990). Order Number 
DE91641904. Source: OSTI: NTIS (US Sales Only): INIS. 

A comprehensive review of the data needs for various applica- 
tions was pertormed by the participants of the meeting. The status 
of compilation and evaluation of the needed data in the intermedi- 
ate energy range of incident particles was discussed. The following 
broad application areas were identified and considered by the 
participants: intermediate energy nuclear data needed for accelera- 
tors: intermediate energy nuclear data needed for space 
applications: intermediate energy nuclear data for medical applica- 
tions. The role of nuclear model calculations in data evaluations in 
this energy range was considered. The possibilities of existing 
model codes were considered from the point of view of reliability, 
accuracy, cost of computer time, availabilty to specialists in the 
Member States. The Meeting presentations were divided into the 
following three sessions: Nuclear data needs in the intermediate 
energy range (6 papers), Progress of nuclear data computations 
and evaluations in the intermediate energy range (6 papers) and 
Progress of experimental data measurements in the intermediate 
energy range. A separate abstract was prepared for each paper. 
The ways of further improvement of the status of nuclear data in 
the intermediate energy range were discussed and the results of 
these discussions can be found in the conclusions and recommen- 
dations of this meeting. Refs, figs and tabs. 


33017 (INDC(NDS)-245/L, pp. 9-16) Data requirements for 
intermediate energy nuclear applications. Pearistein, S. (Na- 
tional Nuclear Data Center, Upton, NY (USA)). International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Feb 1991. (CONF-9010411-: Advisory group meeting on 
intermediate energy nuclear data for applications, Vienna (Austria), 
9-12 Oct 1990). In Intermediate energy nuclear data for applica- 
tions: Proceedings of the advisory group meeting, Vienna, 9-12 
October 1990. 200p. Order Number DE91641904. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Several applications that include spallation neutron sources, 
space radiation effects, biomedical isotope production, accelerator 
shielding and radiation therapy make use of intermediate energy 
nuclear data extending to several GeV. The overlapping data 
needs of these applications are discussed in terms of what projec- 
tiles, targets and reactions are of interest. Included is a discussion 
of what is generally known about these data and what is needed to 
facilitate their use in intermediate energy applications. (author). 10 
refs, 2 figs, 4 tabs. 


33018 (INDC(NDS)—245/L, pp. 167-174) Cross section mee- 
surements at the Harvard Cyclotror: Laboratory. Sisterson, J.M. 
(Harvard Univ., Cambridge, MA (USA). Cyclotron Lab.); Koehler, 
A.M. International Atomic Energy Agency, Vienna (Austria). Inter- 
national Nuclear Data Committee. Feb 1991. (CONF-9010411-: 
Advisory group meeting on intermediate energy nuclear data for 
applications, Vienna (Austria), 9-12 Oct 1990). In Intermediate en- 
ergy nuclear data for applications: Proceedings of the advisory 
group meeting, Vienna, 9-12 October 1990. 200p. Order Number 
DE91641904. Source: OSTI; NTIS (US Sales Only); INIS. 

A plan is being developed at Harvard Cyclotron Laboratory 
(HCL) to make systematic cross section measurements of those 
reactions leading to the production of stable or long-lived isotopes 
as well as short-lived products of interest. The proton energy range 
available at HCL allows the determination of an excitation function 
over the range 40-160 MeV. 29 refs, 3 tabs. 


33019 (JAERI-M-91-032, pp. 66-75) Neutron production 
data by (a,n) reaction and spontaneous fission. Naito, Yoshi- 
taka (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Nakasima, Ryuzo. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1991. (CONF- 
9011204—: 1990 Japan Atomic Energy Research Institute (JAERI) 
symposium on nuclear data, Tokai (Japan), 29-30 Nov 1990; 
NEANDC(J)-160/U; INDC(JPN)-148/L). In Proceedings of the 
1990 symposium on nuclear data. 459p. Order Number 
DE91012314. Source: OSTI; NTIS (US Sales Only); INIS. 
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Neutron yield data by (a.n) reaction and spontaneous fission 
which are very important for analyzing radiation shielding safety of 
storage and transportation or safe handling of spent fuel. were col- 
lected and evaluated to obtain the recommended values and their 
accuracy. As for thick target neutron yield trom (a.n) reactions. 
experimental data by Bair and Gomez del Campo. West and Sher- 
wood. Jacobs and Liskien. and Stelson and McGowan were 
compiled in the present evaluation work. The discrepancies be- 
tween them are discussed referring available evaluation works by 
Nakasima and Heaton et al. Neutron yield which have not been 
obtained experimentally were calculated using the experimental 
data on (a,n) excitation functions and the stopping powers pub- 
lished by Ziegler. As for neutron yield data from spontaneous 
fission. recommended values by S. Raman were adopted in the 
present work. Neutron energy spectra were also collected as well 
as neutron yields data. These data are compiled in this Data Book 
with theoretical explanation. Neutron generation data of many kind 
of materials will be obtained by using this Book. (author). 


33020 (JINR-D—9-89-708, pp. 9-20) Experimental investiga- 
tions of the nuclear structure. Gromov, K.Ya. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1989. (In Russian). (CONF- 
8905387-: 2. international conference on cyclotrons and its 
applications, Bechine (Czechoslovakia), 29 May - 3 jun 1989). In 
Proceedings of the 2. International conference on cyclotrons and 
its application. 405p. Order Number DE92001302. Source: OSTI: 
NTIS (US Sales Only); INIS 

The problem of experimental investigation into atomic nucleus 
structure is discussed. Examples of studying the properties of low- 
lying nucleus states using cyclotron-type accelerators for their 
production are presented. The consideration is conducted on the 
base of the Idisol experimental complex created at the Finland. Re- 
sults of measuring masses of neutron-redundant rubidium nuclei 
are presented. Schemes of '®°Er and '8in decay are presented. 
12 rets.; 6 figs. 


33021 (JINR-E-1-90-185) Systematics of target recoil prop- 
erties of intermediate fragments produced in the interaction of 
3.65A GeV '2C ions and protons with complex nuclei. Kozma, 
P. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1990. 13p. Order Number DE92600676. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Target recoil properties of the intermediate **Na and Mg frag- 
ments produced in the reactions induced by 3.65A GeV 'C ions 
and 3.65 GeV protons on Mn, Co, Cu, Y, Nb, Ag, Tb, Ta, Au, Pb, 
Th and U targets are systematized within the framework of the 
two-step vector velocity model. 24 refs.; 7 figs.; 4 tabs. 


33022 (JINR-E-1-90-486) Experimental study of the annihi- 
lation of antiprotons at rest in nuclear photoemulsion and the 
optical-cascade approach. Batusov, Yu.A. (and others); Bunya- 
tov, S.A.; Falomkin, !.V. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1990. 11p. Order Number 
DE91643591. Source: OSTI; NTIS (US Sales Only); INIS. 

The multiplicity and angular distributions for various secondary 
charged particles produced by antiprotons stopped in photoemul- 
sion have been measured. Correlation dependences for the 
secondary charged particles have been obtained. The experimental 
data are compared with calculations based on the optical-cascade 
model, which takes into account the local decrease of nuclear den- 
sity occurring, as the cascade developes, and provides a more 
correct description of the cascade development in time. 10 refs.; 6 
figs.; 1 tab. 


33023 (Jue+-2462) KFA Institute of Nuclear Physics. An- 
nual report 1990. Forschungszentrum Juelich GmbH (Germany). 
Inst. fuer Kernphysik. Mar 1991. 319p. Order Number 
DE91531651. Source: OSTI; NTIS (US Sales Only); INIS. 

This annual report contains extended abstracts about the work 
performed in the named research center together with a list of talks 
and publications. The work concerns experimental studies on nu- 
clear reactions and scattering processes, nuclear spectroscopy, and 
intermediate-energy physics, theoretical studies on nuclear struc- 
ture, nuclear reactions, and intermediate- and high-energy physics, 
developments of the isochronous cyclotron, the ISIS ion source, 
the magnetic spectrometer BIG KARL, and the cooler synchrotron 
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COSY. as well as technical developments on spectrometers and 
detectors. computer systems. and radiation protection. (orig.) 


33024 (KFTI-88-52) Prompt gamma radiation yield during 
irradiation thick targets of B, Al, Si and Sc by 0.5-2.0 MeV pro- 
tons. Korda. L.P.. Nemashkalo. V.A.: Khomyakov, G.K.: Kachan. 
A.S.; Vodin. A.N.: Storizhko. V.E. AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1988. 13p. (In Russian). 
Order Number DE91643592. Source: OSTI: NTIS (US Sales Only): 
INIS 

Results of measuring yields of prompt gamma radiation from 
thick B, Al. Si and Sc protons (E-p=1...2 MeV) are presented. Cor- 
relation of measured yields with publication data shows in all cases 
a small systematic exceeding of these data with respect to ones, 
obtained by the authors. This is probably related with some difter- 
ence of accuracy of experiment geometry determination. 


33025 (KFT+-88-57) Determination of  déparsiies and 
déEperpendicular Sections in deuteron photodisintegration. Ga- 
nenko. V.B.: Gushchin. V.A.; Zhebrovskij. Yu.V.: Kolesnikov, L.Ya.: 
Rubashkin. A.L. AN Ukrainskoj SSR. Kharkov (Ukrainian SSR) 
Fiziko-Tekhnicheskij Inst. 1988. 10p. (In Russian). Order Number 
DE91643589. Source: OSTI: NTIS (US Sales Only): INIS. 
Consideration is given to the method and results of measuring 
doparalie: ANd doperpendicuias SeCtiosns in reactions of deuteron 
photodisintegration on the beam of linearly polarized photons, pro- 
duced under coherent bremsstrahlung electron radiation in diamond 
monocrystals of 0.3 min thickness. Beam polarization was calcu- 
lated according to the theory of coherent bremsstrahlung radiation. 


33026 (LA-UR-91-2564) Giant resonances in single and 
double charge exchange. Mordechai, S. (Ben-Gurion Univ. of the 
Negev, Beersheba (israel)); Moore, C.F. Los Alamos National Lab.., 
NM (United States). [1991]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9106194-2: International workshop on pions in nuclei, 
Penyscola (Spain), 2-9 Jun 1991). Order Number DE91017822. 
Source: OSTI: NTIS; INIS; GPO Dep. 

A long-standing issue in nuclear physics is whether or not multi- 
ple excitations of the giant-dipole resonance do exist. Recent 
studies at LAMPF using pion-induced double-charge exchange 
reactions show the existence of previously unobserved giant reso- 
nances in the continuum at high-excitation energies. Based on their 
energies, characteristic angular distributions, and the cross sections 
at which the resonances are observed, they have been identified 
as two different types of double-collective-excitation modes of the 
nucleus: (1) The isovector giant-dipole resonance built on the iso- 
baric analog state and (2) the isovector giant-dipole resonance built 
on the giant dipole. In this report we will discuss the general fea- 
tures of the new resonances as they have emerged from DCX 
experiments performed recently at LAMPF. 12 refs., 7 figs. 


33027 (LA-UR-91-2846) Review of the heavy ion physics 
sessions. Jacak, B.V. Los Alamos National Lab., NM (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9105225— 
3: 14. international radiocarbon conference, Tucson, AZ (United 
States), 20-24 May 1991). Order Number DE91017828. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The parallel sessions on Heavy lon Physics covered several ar- 
eas of recent progress in characterizing the nuclear equation of 
state and the search for deconfined quark matter. Studies of sys- 
tems from 1 to several hundred GeV/nucleon have been made in 
order to map the behavior of nuclear matter over a wide range of 
temperatures and pressures. We have also considered results from 
proton-nucleus reactions in the heavy ion physics discussions. This 
should help untangle “nuclear effects” due to the presence of rela- 
tively undisturbed nuclear matter from observables arising in the 
hot, dense part of the system. Even though heavy ion physics cov- 
ers a large range of bombarding energies, the same two basic 
questions must be answered. The first problem is to characterize 
the system that has been produced. We need to determine the en- 
ergy density, lifetime, temperature and baryon density reached in 
the collision before expansion and particle production. Then we 
may address the second issue and look for evidence of new 
physics. At this meeting, we heard new results from experiments, 





and theoretical analyses which strive to explain all available data, 
including those from proton-nucleus collisions. We explored heavy 
quark production, which may indicate quark matter through color 
screening of cc pairs. We heard new results in strangeness pro- 
duction, which has been predicted to be enhanced if quark matter 
is formed. There were also discussions of jets and minijets, which 
may probe the hot, dense matter existing early in the collision. 
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33028 (DOE/ER/40390—-4) Experiments on the nuclear in- 
teractions of pions and electrons: Progress report. Minehart, 
R.C.; Ziock, K.O.H. Virginia Univ., Charlottesville, VA (United 
States). Dept. of Physics. Aug 1991. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER40390. 
Order Number DE91017929. Source: OSTI; NTIS; INIS; GPO Dep. 

During the past year we analyzed the data on the composition of 
the beam used in our experiment to study the 7 + d — 2p reaction 
at incident pion energies from 4 to 20 MeV. Analysis of the LAMPF 
Exp. on pion absorption in *He is proceeding. This experiment, 
which was originally intended to produce measurements in both 
3He and “He, was run successfully in the summer of 2990 foliow- 
ing an accident at LAMPF that severely damaged the liquid helium 
cryostat. A replacement target for “He only was used along with 
the LAS spectrometer and an extensive scintillator time-of-flight 
system capable of detecting neutrons as well as charged particies. 
We continue to build the apparatus to search for fractionally 
charged particles attached to steel spheres magnetically sus- 
pended in an electric field. We are also fully involved in some 
major collaborations: the search for the decay uw* — e* + 
(MEGA), and the study of anti-proton absorption in heavy nuclei. 
We are taking part in an equipment to measure pion beta decay to 
an accuracy of less than 1%, using a large acceptance Cs! detec- 
tor to measure the 7 following decay of stopped «* mesons. In 
conjunction with the construction of the CEBAF accelerator, we are 
working on the CEBAF Large Acceptance Spectrometer (CLAS) 
program. We are contributing mainly to the design and construction 
of the CLAS forward calorimeter. This prototype detector is contin- 
uing to be used for further studies of the calorimeter design and 
the associated electronics. 


33029 (JINR-R-4-90-220) To problem of experimental de- 
termination of parameters of .-atom charge-exchange process 
of hydrogen isotopes on He nuclei. Bystritskij, V.M.; Stolupin, 
V.A. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1990. 14p. (in Russian). Order Number 
DE92600679. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Zh. Ehksp. Teor. Fiz. 

The kinetics of y-atomic and u-molecular processes occuring in 
hydrogen isotopes-helium mixture is observed. The expressions are 
obtained to determine the parameters of a process of the muon 
transition from hydrogen isotope » atoms to helium nuclei with the 
use of different experimental methods. 18 refs.; 3 figs.; 1 tab. 


33030 (KEK-90-1, pp. 92-104) Weak decay of A hypernu- 
clei. Kishimoto, Tadafumi (Osaka Univ., Toyonaka (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1990. (CONF-8904412-—: Workshop on intensity fron- 
tier physics, Tsukuba (Japan), 3-4 Apr 1989). In Proceedings of the 
workshop on intensity frontier physics. 203p. Order Number 
DE91767976. Source: OSTI; NTIS (US Sales Only); INIS. 

Hadronic (mesonic and nonmesonic) weak decay of A hypernu- 
clei is discussed. Lifetime of medium heavy hypernuciei is 
determined primarily by the nonmesonic decay. It is discussed that 
experimental study of branching ratio and angular distribution of 
decay particles are important to elucidate the nonmesonic decay 
mechanism. Possibility is pointed out that mesonic decay could be 
used to search for hypothetical H particle. (author). 
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33031 (KEK-—90-1, pp. 85-91) Nuclear physics at the JHP K 
Arena. Fukuda, Tomokazu (Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study). National Lab. for High Energy Physics. Tsukuba, 
Ibaraki (Japan). Apr 1990. (CONF-8904412-: Workshop on 
intensity frontier physics, Tsukuba (Japan), 3-4 Apr 1989). In Pro- 
ceedings of the workshop on intensity frontier physics. 203p. Order 
Number DE91767976. Source: OSTI: NTIS (US Sales Only); INIS 

The report reviews the present and future activities in nuclear 
physics at KEK PS and describes the upgrade program currently 
under progress. The 12-GeV PS at KEK provides us a unique op- 
portunity to explore the intermediate-energy nuclear physics with K 
and x mesons. Only one competitor is the AGS at BNL, but it is 
headed for the relativistic heavy-ion physics. Hence the KEK PS is 
expected to play an important role before the KAON factory era 
through the development of relevant physics and technology. Keep- 
ing this in mind, gradual upgrade of KEK PS is being carried out. It 
is also expected that a low-emittance H~ beam will be injected into 
the present PS from the JHP 1-GeV linac, which corresponds to 
JHP K Arena. This modification of the injection scheme of the PS 
is expected to increase the proton beam intensity from the present 
value of 4 x 101? ppp to 2 x 10’ ppp. In order to handle higher in- 
tensity protons, a new experimental hall is now under construction. 
The following four beam lines are to be installed in the new experi- 
mental hall: low-energy K/x/p beam line, intermediate-energy K/7/p 
beam line, neutral beam line, and low-energy zu beam line. (N.K.). 


33032 (KFTI-89-19) Measurement of L-asymmetry in reac- 
tions *He(+,p)?H and “He(+,p) in soft range of photon spectra. 
Viadimirov, Yu.V. (and others); Denyak, V.V.; Dyukov, S.N. AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1989. 5p. (in Russian). Order Number DE91643602. Source: 
OST}; NTIS (US Sales Only); INIS. 

Linearly polarized photon beam, produced in result of coherent 
bremsstrahlung of 225 MeV electrons in silicon crystal of 180 pm 
thickness, was used to measure <-symmetry of the reactions 
SHe(-+,p)*H and *He(-+,p)°H at 10-30 MeV photon energies in the 
case of 9He nucleus and 28-50 MeV energies in the case of “He 
nucleus. Correlation with calculation results was conducted. 
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33033 (DOE/ER/40326-20) Neutron cross section measure- 
ment using the Oak Ridge Electron Linear Accelerator: 
Performance report, August 1990—July 1991. Winters, R.R. 
Denison Univ., Granville, OH (United States). Dept. of Physics. 
Aug 1991. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER40326. Order Number 
DE91017709. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: argon-40 — neutron reaction total cross 
sections from 6.9 kev to 50 kev; The maxwellian averaged neutron 
capture cross section of oxygen-16; r-matrix parameter analysis of 
the lead-208 — neutron reaction cross section measurement; r- 
matrix parameter analysis of the ORELA neutron transmission 
zirconium-90 low energy measurement; porting computer codes 
from the HP9000 to the IBM RISC/6000;and measurements of neu- 
tron reactions with strontium-88, zirconium-90, and caicium-40. 
(LSP) 


33034 (JINR-2-41-90, pp. 4-13) Clusterization in multiple 
hadron production accompanied by strange particles. Angelov, 
N. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy); Lyubimov, V.B.; Togoo, R. Joint inst. for Nuclear 
Research, Dubna (USSR). 1990. (in Russian). In JINR Rapid Com- 
munications: Collection. 32p. Order Number DE91003136. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The investigation has been made of the processes of secondary 
particle clusterization in x—~C, x~p, pC and CC interactions at 
P_-=40 GeV/c, Pp=10 GeV/c and P-=4.2 GeV/c per nucleon, 
accompanied by K,° meson and A° hyperon emission. Serious dif- 
ferences in the processes of secondary particle clusterization in the 
events with and without strange particles were not observed. It ap- 
plies, in particular, to the results on the average kinetic energies of 
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the cluster decay. The work has been performed using the 2m 
propane bubble chamber at the Laboratory of High Energies. 6 
rets.; 5 figs.: 4 tabs. 


33035 (JINR-3-42-90, pp. 11-16) Asymptotic properties of 
baryon cluster containing A° hyperons. Kechechyan, A.O. (Ere- 
vanskij Fizicheskij Inst., Erevan (USSR)): Shakhbazyan, B.A. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1990. (in Russian). In 
JINR Rapid Communications: Collection. 22p. Order Number 
DE91003137. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of studies of the production of baryon cluster, containing 
a A° hyperon and proton. in relativistic interactions of nucleons and 
7~-mesons with carbon nuclei are presented. It is shown that the 
distributions over a relative distance between the cluster center 
and the target nucleus in 4-velocity space possess an asymptotic 
property, namely. second class automodelity with a index of power 
of ~2 as follows from a pole approximation. From the depen- 
dences of correlation functions on distances in 4-velocity space, 
indications are obtained that the source of clusters with A° hyper- 
ons is in a more excited state than that of clusters containing only 
protons. 8 refs.; 5 figs. 


33036 (JINR-E-4-90-116) Ordinary and radiative muon cap- 
ture on 'N. Gmitro, M. (Ceskoslovenska Akademie Ved, Rez 
(Czechoslovakia). Ustav Jaderne Fyziky); Richter, O.; Kissener, 
H.R.; Ovchinnikova, A.A. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1990. 13p. Order Number 
DE92600680. Source: OSTI; NTIS (US Sales Only); INIS. 

The '4N nucleus as a prospective target for the radiative muon 
capture experiment is suggested. The corresponding capture rates 
and photon spectra for several values of the induced pseudoscalar 
coupling constant gp are calculated. 31 refs.; 4 tabs. 


33037 (KEK-90-1, pp. 163-173) Radioactive beams and in- 
tense pulsed neutron beams: Research areas for Japanese/ 
Canadian collaboration at JHP. D'Auria, J.M. (Simon Fraser 
Univ., Burnaby, BC (Canada). Dept. of Chemistry). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. 
(CONF-8904412-: Workshop on intensity frontier physics, Tsukuba 
(Japan), 3-4 Apr 1989). In Proceedings of the workshop on inten- 
sity frontier physics. 203p. Order Number DE91767976. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The proposed Japanese Hadron project (JHP) as presently en- 
visaged is an exciting, creative concept, possibly allowing for a 
wide range of studies in many different areas of science. At this 
workshop many of these in the area of high energy physics have 
been presented and discussed. The purpose of this report is to 
present for discussion research areas in low energy nuclear 
physics, areas in which there is great interest in Canada to initiate 
collaboration. These involve using the proposed accelerated ra- 
dioactive beams facility and the pulsed, intense neutron beam. In 
the report the scientific of such a program will be summarized, the 
approaches to be used described, and possible areas for present 
and future collaboration indicated. (author). 


33038 § (LA-UR-91-2297) The "'Li neutron halo radius trom 
pion double charge exchange. Gibbs, W.R.; Hayes, A.C. Los 
Alamos National Lab., NM (United States). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9105106—22: Conference on the inter- 
sections between particle and nuclear physics, Tucson, AZ (United 
States), 23-29 May 1991). Order Number DE91016035. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have analyzed the pion double charge exchange data for the 
direct population of the ground state of ‘'Li by the 
Biaxminus +)1Li reaction and find that the measured cross sec- 
tion determines the rms radius of the last two neutrons in ''Li to 
be 5.1_o.2*°- fm. 8 refs., 2 figs. 


33039 (LA-UR-91-2852) The ''Li neutron halo radius trom 
pion double charge exchange. Hayes, A.C. Los Alamos National 
Lab., NM (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9106194—4: International workshop on pions in nuclei, 
Penyscola (Spain), 2-9 Jun 1991). Order Number DE91017826. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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We have analzed the pion double charge exchange data for the 
direct population of the ground state of ''Li by the "'B(x>, x*)"Li 
reaction and find that the measured cross section determines the 
rms radius of the last two neutrons in ''Li to be 5.1_9.2*°© fm. It 
is shown that the pion cross-section falls off as the sixth power of 
the assumed neutron halo radius, so that a radius greater than 
about 6 fm is ruled out. Indeed, pion double charge is found to act 
as an unusually sensitive probe of the properties of this exotic neu- 
tron rich nucleus. 9 refs., 2 figs 


33040 (LA-UR-91-2857) Quasitree polarization-transfer 


measurements in the (p,n) reaction at 495 MeV. McClelland. 
J.B. (Los Alamos National Lab., NM (United States)); Carey, T.A.; 
Rybarcyk, L.J.; Sailor, W.; Taddeucci, T.N.; Chen, X.Y.; Mercer, D.; 
DeLucia. S.; Luther, B.; Marchlenski, D.G.: Sugarbaker, E.R.; Ra- 
paport, J.; Guelmez, E.; Whitten, C. Jr.: GooLos Alamos National 
Lab., NM (United States). [1991]. 6p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract W-7405-ENG-36 
(CONF-9106194-3: International workshop on pions in nuclei, 
Penyscola (Spain), 2-9 Jun 1991). Order Number DE91017825. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A complete set of polarization transfer observables for quasifree 


scattering in the (p, n) reaction at 495 MeV is reported. Measure- 
ments were carried out on CDo, natural carbon, and calcium 
targets at a momentum transfer of 1.72 fm~' using the new Neu- 
tron Time-of-Flight facility at LAMPF. The spin-longitudinal and 
spin-transverse responses are extracted from the data. The ratio of 
these responses are compared to DWIA-RPA calculations in which 
the particle-hole interaction is taken to be of the form g’+2+p. No 
evidence for these RPA correlations is seen in the data at this mo- 
mentum transfer. 8 refs., 2 figs. 
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33041 (CRN-PN-90-31) Emission of charged particles from 
the “Ar + *Mg system fusion process studied by inverse 
kinematics at 27.5 MeV/nucleon. Malki, A. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1990. 91p. (in French). 
Order Number DE91527492. Source: OSTI; NTIS (US Sales Only). 

The *°Ar + ®4Mg system is investigated. The purpose of the 
study is to collect data on the characteristics of the pre-equilibrium 
emission concerning the incomplete fusion reaction. Two different 
measurements are performed: inclusive measurements from heavy 
ion fragments and exciusive measurements from light particles. 
The device, the experimental methods and the measurements, 
whether on-line or not, are described. The calculation of some of 
the properties of compound nuclei is carried out by means of a 
fragment by fragment mass analysis. The characteristics of the 
light particles emitted during the pre-equilibrium process are given. 
The experimental results and several theoretical models are com- 
pared. An approach based on the Fermi-Jet model and a moving 
multiple sources description are applied. The predictions of the mi- 
croscopic model based on the solution of the Landau-Vlasov 
equation are analyzed. 


33042 (INIS-BR-2702, pp. 285-297) Back angle anomaly 
and coupling between seven reaction channels of sup(12)C + 
sup(24)Mg using algebraic scattering theory. Lepine-Szily, A. 
(Sao Paulo Univ., SP (Brazil). Inst. de Fisica). Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We measured six fairly complete angular distributions of elastic, 
inelastic and a-transter reactions of the 12 sub(C)+ sup(24)Mg sys- 
tem at E sub(CM) = 25.2 MeV. We performed coupled channels 
calculations using the Algebraic Scattering Theory with nuclear al- 
gebraic potential derived from nuclear phase shifts and using 
available structure informations for the inelastic coupling strengths. 
The back angle rise in the elastic cross section is fully explained 
by the couplings between elastic and transfer channels. (author). 





33043 (INIS-BR-2702 pp 325) Oscillations in 
sup(12)C+sup(24)Mg elastic scattering at energies near to 
Coulomb barrier: sensitivity to internal region of strong ab- 
sorption radii. Lepine-Szily, A. (Sao Paulo Univ., SP (Brazil). Inst 
de Fisica): Watari, Y.K.; Mittig. W.: Lichtenthaeler Filho, R. So- 
ciedade Brasileira de Fisica. Sao Paulo. SP (Brazil). 1990. 382p 
(In Portuguese). (CONF-9009301-: 13. Workshop on Nuclear 
Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings 
of the 13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI: NTIS (US Sales Only); INIS 
Published in summary form only. CARBON 12 REACTIONS 
angular distribution; CARBON 12 REACTIONS/magnesium 24 tar- 
get; ELASTIC SCATTERING/angular distribution; ELASTIC 
SCATTERING/carbon 12 reactions; CENTER-OF-MASS SYSTEM; 
COULOMB FIELD; MEV RANGE 10-100; POTENTIALS 


33044 (INIS-BR-2702, pp. 362) Splitting of giant electric 
dipole resonance in sup(26)Mg. Herdade, S.B. (Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica). Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil). 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. MAGNESIUM 26/giant reso- 
nance; DEFORMED NUCLEI; ELECTRIC DIPOLES; GROUND 
STATES; ISOSPIN; TOTAL CROSS SECTIONS 
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33045 (ANL/NDM-120) Fast-neutron total and scattering 
cross sections of °°Ni and nuclear models. Smith, A.B. (Ar- 
gonne National Lab., IL (United States)); Guenther, P.T.; Whalen, 
J.F.; Chiba, S. Argonne National Lab., IL (United States). Jul 1991. 
64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE91018363. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The neutron total cross sections of 5*Ni were measured from ~ 
1 to > 10 MeV using white-source techniques. Differential neutron 
elastic-scattering cross sections were measured from x 4.5 to 10 
MeV at = 0.5 MeV intervals with > 75 differential values per distri- 
bution. Differential neutron inelastic-scattering cross sections were 
measured, corresponding to fourteen levels with excitations up to 
4.8 MeV. The measured results, combined with relevant values 
available in the literature, were interpreted in terms of optical- 
Statistical and coupled-channels model using both vibrational and 
rotational coupling schemes. The physical implications of the ex- 
perimental results nd their interpretation are discussed in the 
contexts of optical-statistical, dispersive-optical, and coupled- 
channels models. 61 refs. 


33046 (CONF-9105144—4) Interferometric studies from p-p- 
fragment coincidences. Korolija, M. (institut Rudjer Boskovic, 
Zagreb (Yugoslavia)); Shapira, D.; Gomez del Campo, J.; Kim, 
H.J.; Cindro, N.; Teh, K. Oak Ridge National Lab., TN (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 7. Adriatic 
international conference on nuclear physics; Brioni (Yugoslavia); 27 
May - 1 jun 1991. Order Number DE91017244. Source: OST]; 
NTIS; INIS; GPO Dep. 

Exclusive p-p correlations from the S®Ni + 5®Ni reaction have 
been measured at an incident energy of 850 MeV. The enhance- 
ment in the p-p correlation function for small Ap is satisfactorily 
explained by p-p final-state interaction effects. the observed en- 
hancement is found to depend on the relative angle between the 
fragment and p-p c.m. velocities. The observed dependence of the 
p-p coincidence yield on the orientation of Ap with respect to the 
plane spanned by the fragment and p-p c.m. velocities is attributed 
to angular momentum effects. 13 refs., 5 figs. 


33047 (CRN-PN-91-02) Emission of charged particles and 
heavy fragments from the “°Ar(1100 MeV) + °C. Some aspects 
of the pre-equilibrium and statistical emissions in the scope of 
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an inverse kinematics reaction. Zahar. M. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. Nov 1990. 79p. (In 
French). Order Number DE91527493. Source: OSTI: NTIS (US 
Sales Only) 

The pre-equilibrium emission process of low impact parameter 
collisions is investigated. The reactions are studied by means of 
inverse kinematics. in order to distinguish the pre-equilibrium emis- 
sion from the statistical ones. The *°Ar + ‘SC reaction at 27.5 
MeV/n is analyzed. Exclusive and inclusive measurements are per- 
formed. The lighter particles were detected between 15 and 165 
degrees, in the laboratory system. and coincident with fragments 
detected between 2 and 8 degrees. Two theoretical models are ap- 
plied: the first, based on the Landau-Viasov equation and the 
second based on the statistical decay model. Experimental data 
and theoretical predictions are compared. Special attention is given 
to the phenomenon of asymmetry observed in the measurement of 
the light particle cross sections at both beam sides. The results 
show that the observed deviation is related to the emission of pre- 
equilibrium particles 


33048 (INIS-BR-2702, pp. 361) Statistical model of proton 
decay from sup(40)Ca excited by real photons to the ground 
state of sup(39)K in the region of giant electric dipole reso- 
nance. Herdade, S.B. (Sao Paulo Univ., SP (Brazil). inst. de 
Fisica); Emrich. H.J. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1990. 382p. (in Portuguese). (CONF-9009301-—: 13. Work- 
shop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. POTASSIUM 39/giant reso- 
nance; PROTON REACTIONS/calcium 40 target; PROTON 
REACTIONS/potassium 39; CROSS SECTIONS; ELECTRIC 
DIPOLES; EXCITATION; GROUND STATES; MEV RANGE 10- 
100; STATISTICAL MODELS 


33049 (LA-UR-91-2827) Single- and double-charge ex- 
change at low pion energies. Baer, H.W. Los Alamos National 
Lab., NM (United States). [1991]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9106194-5: International workshop on pions in nuclei, 
Penyscola (Spain), 2-9 Jun 1991). Order Number DE91017829. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A review is given of pion single- and double-charge exchange 
reactions at incident energies of 25 to 65 MeV leading to isobaric 
analog states, and in the case of double-charge exchange leading 
to the ground state of the residual nucleus. The crucial role of the 
higher nuclear transparency at low pion energies for the analysis of 
the data in terms of single and double scattering is demonstrated. 
The large effects on double-charge exchange produced by the spa- 
tial correlations in nuclear wave functions are evident. The data on 
1f>,2 nuclei at 35 MeV are used to establish the general validity of 
a shell-model-based two-amplitude model for these transitions. Re- 
cent measurements of the energy dependence between 25 and 65 
MeV of double-charge exchange cross sections at forward angles 
are presented and discussed. 33 refs., 19 figs. 


6516 Nuclear Properties and Reactions, A = 59-89, 
Experimental 


33050 (CRN-PN-90-32) New Tz = 0 and Tz = -1/2 nuclei: 
beta decay of Se and ®’Se. Baumann, P. Strasbourg-1 Univ., 
67 (France). Centre de Recherches Nucleaires. 1990. 9p. (CONF- 
8911216—: Workshop on the contribution to the nuclear structure of 
light nuclei far from stability experiment and theory workshop, 
Overnai (France), 27-29 Nov 1989). Order Number DE91527491. 
Source: OSTI; NTIS (US Sales Only). 

The experimental results on the ®’Se and ®®Se beta decay are 
reported.The tests were performed at the Strasbourg upgraded MP 
tandem (for ®Se) and at the ISOLDE online separator at CERN 
(for both ©’Se and ®8Se). Fusion-evaporation reactions were used 
for investigating the ®°Se beta decay and a proton beam on a 
ZrOz target for studying both ©’Se and ®*Se decays. The half-lifes 
measured are consistent with the flow involving these nuclei in rp- 
process. Competition between formation by proton capture and 
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beta decay is observed for ®’Se. while for the ®®Se the long life- 
time allows only proton capture 


33051 (INIS-BR-2702. pp. 317-323) Gamma-gamma angular 
correlation for transition in sup(72)Ge. Landulfo. E. (Instituto de 
Pesquisas Energeticas e Nucleares (IPEN). Sao Paulo. SP 
(Brazil)): Zamboni, C.B.: Lapolli, A.L.; Saxena. R.N. Sociedade 
Brasileira de Fisica, Sao Paulo. SP (Brazil). 1990. 382p. (In Por- 
tuguese). (CONF-9009301—: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil). 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI: NTIS (US Sales Only); INIS 

The sup(72)Ge excited levels are studied using 6 sup(-)decay of 
sup(72)Ga nuclei which are obtained in the sup(71)Ga (n. +) 
sup(72)Ga reaction. Measurements of +-+ angular correlation for 
17 cascades were carried out producing accurate results for (A 
sub(kk)) coefficients of the angular correlation function and multi- 
pole mixture ratio of c (E2/M1) transitions. (M.C.K.). 


33052 (JINR-E—6-90-477) The K Auger spectrum of krypton 
trom the Rb decay. Kovalik, A. (and others): Gorozhankin, V.M.: 
Novgorodov, A.F. Joint Inst. for Nuclear Research. Dubna (USSR). 
Lab. of Nuclear Problems. 1990. 18p. Order Number DE91643631 
Source: OST!; NTIS (US Sales Only): INIS. 

The K Auger spectrum of krypton was analyzed at the instru- 
mental resolution of 6.5 eV using the evaporated ®°Rb source. The 
energies and relative intensities of the KLL-, KLX-, and KMX- 
Auger transitions were determined as well as the natural energy 
widths some of them. The results were compared with the theoreti- 
cal predictions. 31 refs.; 3 figs.; 6 tabs. 
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Refer also to citation(s) 32164 


33053 (BNL-46463) Spontaneous fission half-lives for 
ground state nuclides. Holden, N.E. (Brookhaven National Lab., 
Upton, NY (United States)); Hoffman, D.C. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO0016. (CONF-9108123—1: 36. International University of 
Pure and Applied Chemistry (IUPAC) general assembly, Hamburg 
(Germany), 7-15 Aug 1991). Order Number DE91016915. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Measurements of the spontaneous fission half-lives of nuclides 
of elements Z = 90 to 107 have been compiled and evaluated. 
Recommended values are presented. 126 refs., 96 tabs. 


33054 (DOE/ER/40553-2) Nuclear transparency and double 
beta decay of molybdenum 100: Annual progress report, 
February 1, 1991-January 31, 1992. Nicholson, H.W. Mount 
Holyoke Coll., South Hadley, MA (United States). Jul 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER40553. Order Number DE91016963. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Work is continuing on two collaborative experiments. One, a 
search for double beta decay in molybdenum 100 is being carried 
out in the Consil silver mine in Osburn, Idaho with collaborators 
from the Lawrence Berkeley Laboratory, the University of New 
Mexico, and the Idaho National Engineering Laboratory. At this 
time the experiment is running with 62 foils, each with a mass of 
about .98 grams of isotopically enriched molybdenum 100. In ap- 
proximately 1870 hours of data taking which began during the 
spring 1991 we have obtained a preliminary 1¢ lower limit of .12 x 
102° years for the lifetime for O* — O* neutrionoless double beta 
decay in molybdenum 100 based on an estimate for the event de- 
tection efficiency of the upgraded detector. This lifetime limit is 3 
times greater that the one we published previously in Physical Re- 
view Letters in 1989. Monte Carlo Efforts are currently underway to 
determine the event detector efficiency more precisely. The second 
experiment involves the construction of a cylindrically symmetrical 
detector at the Brookhaven National Laboratory AGS to study color 
transparency in nuclei from 6 to 20 GeV/c. This detector consists of 
a large superconducting solenoidal magnet, a cylinder of scintillat- 
ing fibers, several cylinders of straw tubes, and an array of trigger 
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plastic scintillator hodoscopes. Mount Holyoke has been principally 
involved in the design of phototube bases for the trigger ho- 
doscopes for the EVA detector and in the design and construction 
of the scintillating fiber detector tracking detector. A prototype fiber 
detector consisting of 2 Hamamatsu multianode photomultiplier 
tubes with 256 channels each and approximately 650 1.5 meter 
long 1 mm diameter scintillating fibers broken up into two layers 
and supported by a 10 centimeter diameter carbon fiber tube was 
constructed for the spring high energy physics run at the AGS. Data 
from this run obtained from the detector is included in this report. 


33055 (GS}+91-27(prepr.)) @*-endpoint measurements near 
109Sn and ‘Gd. Keller, H. (Gesellschaft fuer Schwerionen- 
forschung mbH. Darmstadt (Germany, F.R.)); Kirchner, R.; 
Klepper, O.; Roeckl, E.: Schardt, D.; Simon, R.S.; Kleinheinz, P.: 
Menegazzo. R.: Liang. C.F.; Paris, P.: Rykaczewski, K.; Zylicz, J. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jun 1991. 25p. Contract G-MEN-136/90. Order Number 
DE92704538. Source: OSTI: NTIS (US Sales Only): INIS. 

With a summation-free 8*-endpoint spectrometer the 6*-decay 
energies of 1°4Sn, '4’Tb, 148-149Dy, 149Ho, 5°Er, and '*'Tm were 
remeasured with improved accuracy. Combined with known proton 
and alpha decay energies, the resulting Qec values lead to atomic 
masses of very neutron-deficient isotopes including nuclei beyond 
the proton drip-line such as 19%! and ''3Cs. Furthermore. the 
Gamow-Teller 8-strength of the even-even nuclei '*Sn, '48Dy, and 
'50Er is reevaluated with reduced uncertainty. (orig.). 


33056 (INIS-BR-2702, pp. 175-202) Transfer reactions in 
sup(32,36)S + sup(144,154)Sm. Pacheco, AJ. (Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Fisica); Tada, M. di; Fernandez Niello, J.; Testoni, J.E. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (In Span- 
ish). (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on WNuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

The deformation of spherical nuclei in transfer reactions near to 
the coulomb barrier is studied. The sup(32,36)S + sup(144,154)Sm 
reactions were carried out using sup(32)S beams produced by 
TANDAR accelerator in Buenos Aires with energies of 148 MeV 
and 160 MeV and sup(36)S beams produced by tandem accelera- 
tor of Laboratorio Nazionale di Legnaro with energies of 142 MeV 
and 155 MeV. The angular distributions were measured for 
sup(32)S reaction using gas ionization chamber and position sensi- 
tive detector. The mass spectra of reaction products were obtained 
measuring time of flight between time detectors, in the sup(36)S 
reaction. (M.C.K.). 


33057 (INIS-BR-2702, pp. 275-284) ~~ -y angular correlation 
in sup(100)Ru. Kenchian, G.; Leljoman, |.D.G.; Cruz, M.T.F. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. 
(In Portuguese). (CONF-9009301—: 13. Workshop on Nuclear 
Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings 
of the 13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

The gamma-gamma directional angular correlations of coincident 
transitions have been measured in sup(100)Ru nuclide, following 
the 6 sup(+) and electron capture of sup(100)Rh using an angular 
correlation automatic spectrometer with two Ge(Li) detectors. The 
sup(100)Rh source has been produced with sup(100)Ru(p,n) 
sup(100)Rh reaction, using the proton beam of the Cyclotron Acel- 
erator and enriched sup(100)Ru isotope. We have measured 30 
direct cascades and 11 triple cascades. The spin and the parity of 
the 1865 KeV, 1881 KeV, 2099 KeV, 2167 KeV, 2241 KeV, 2517 
KeV, and 3070 KeV levels have been established and multipole 
mixing ratios (6) for 21 transitions have been obtained, 12 for the 
first time. Multipole mixing ratios Q sup(2)(E0/E2) has been also 
measured in the 2 sup(+) sub(2) -> 2 sup(+) sub(1) transition. (au- 
thor). 


33058 (INIS-BR-2702, pp. 346) Nuclear structure of 
sup(138)Pr. Rizzutto, M.A. (and others); Vanin, V.; Cybulska, E.W. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. 
(In Portuguese). (CONF-9009301-: 13. Workshop on Nuclear 
Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings 





of the 13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PRASEODYMIUM 138/nuclear 
structure; ANGULAR DISTRIBUTION; EXCITATION FUNCTIONS; 
GAMMA SPECTROSCOPY; NAI DETECTORS; NITROGEN 14 
REACTIONS; TELLURIUM 128 TARGET 


33059 (INIS-BR-2702, pp. 351) Determination of disintegra- 
tion rate of the Cd-109 by 27(BS)e sup(-) -X. Koskinas, M.F. 
(Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil)); Dias, M.S. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (in Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CADMIUM 109/k capture; CAD- 
MIUM 109/k conversion; K CAPTURE/coincidence spectrometry; K 
CONVERSION/coincidence spectrometry; COUNTING RATES; 
ELECTRON DETECTION; GAMMA DETECTION; NA! DETEC- 
TORS; SURFACE BARRIER DETECTORS; X-RAY DETECTION 


33060 (JINR-E—1-90-459) Characteristics of neutral pion 
production process in 7~+Xe nuclear collisions at 3.5 GeV/c 
momentum. Strugalski, Z. (and others); Sadzinska. M.; Zawis- 
lawski, Z. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy. 1990. 19p. Order Number DE91643645. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Characteristics of the neutral pion production process: produc- 
tion intensity, kinetic energy and momentum spectra and angular 
distributions, etc., have been obtained experimentally in an almost 
total experiment performned by means of the 180 litre xenon bub- 
ble chamber exposed to 3.5 GeV/c momentum negatively charged 
pion beams. The dependence of the characteristics on the intranu- 
clear matter layer thickness involved in the collisions is evidently 
observed. The facts obtained in the experiment indicate that pions 
are produced through some intermediate objects; the objects may 
be formed in reactions of the incident hadron just after hitting the 
target nucleus, they lose kinetic energies in passing through in- 
tranuciear matter, and decay into observed pions after having left 
the parent nucleus; sometimes the object may produce secondary 
intermediate objects and, this way, linear cascade of the objects 
may develop inside the parent nucleus. 15 refs.; 18 figs.; 1 tab. 


33061 (JINR-R-3-90-125) Forward-backward asymmetry in 
yield of + quanta with E,=9325 keV in ''’Sn(n,7) reaction in 
epithermal region. Lyapin, D.|!.; Salamatin, |.M.; Sirotin, A.P.; 
Skoj, V.R.; Tishin, V.G.; Sharapov, Eh.|. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics. 1990. 8p. (in 
Russian). Order Number DE92600686. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The results of the measurements of the forward-backward asym- 
metry in the ''’Sn(n,7) reaction are reported for the direct 
transition E.,=9325 keV. The experiment was performed by the 
time-of-flight method at the IBR-2 reactor in the 0.005-3eV energy 
range. The effect is explained qualitatively as due to interference 
between the s- and p-wave M1 and E1-capture amplitudes. Never- 
theless there is no quantitative agreement with the resonance 
model prediction. 8 refs.; 4 figs. 


33062 (JINR-R-3-90-126) Total and partial neutron cross 
sections of ''7Sn at E<5eV. Skoj, V.R.; Sharapov, Eh.|. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1990. 7p. (In Russian). Order Number DE92600687. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the measurements with the enriched ''7Sn on the 
neutron beams at the pulsed reactor IBR-2 are reported. Energy 
dependences, total cross section, scattering cross section, radiative 
capture cross section and the intensities of primary and secondary 
-transitions in thermal neutron capture by ''’Sn isotope are ob- 
tained. 15 refs.; 5 figs.; 2 tabs. 


33063 (PNL-SA-19299) First results from the Soviet- 
American experiment on double-beta decay of '°Mo to the 
excited states of Ru. Barabash, A.S. (Institute of Theoretical 
and Experimental Physics B. Cheremushkinskaya 25, Moscow, 


65 PHYSICS Il 


6518 Nuclear Properties and Reactions, A = 150-189, Experimental 


(USSR)); Avignone. F.T. Ill; Guerard, C.K.; Brodzinski, R.L.; Miley, 
H.S.; Reeves, J.H.; Umatov. V.1. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1991. 8p. Sponsored by USDOE, Wasbh- 
ington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Grant PHY-8805401. (CONF-9101110—-1: 26. Recontres de 
Moriond workshop on tests of fundamental laws in physics, Les 
Arcs (France). 26 Jan - 2 feb 1991). Order Number DE91017420. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The half-life for the double-beta decay of '°°Mo to the 1130 keV- 
level of 1°°Ru has been measured to be (1.78 _o.60*'*5) & 102’ y 
by observing the 590.76— and 539.53-— keV gamma rays emitted 
in the O,*-+2,*Op* de-excitation cascade. 11 refs., 3 figs., 1 tab. 
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33064 (GSI-91-13) Impact-parameter determination in 
heavy-ion collisions by the detection of high-energetic pho- 
tons. Riess, S. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany): Giessen Univ. (Germany). Fachbereich 13 - 
Physik. May 1991. 79p. (In German). Order Number DE92704496. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the present thesis the detection of high-energetic photons in 
coincidence with projectile-like fragments was applied to the 
impact-parameter determination in heavy-ion collisions. The devel- 
oped method was applied on the reaction “Ar + '5®&Gd at 44/MeV/ 
u. For a special reaction channel, here peripheral reactions, for the 
first time the angular distribution of high-energetic photons with a 
minimal energy of 25 MeV was measured. The nucleon-nucleon c. 
m. system could be determined as source system of these pho- 
tons. The use of the geometrical mode! allows the assignment of 
the -+ multiplicities measured in coincidence with the projectile-like 
fragments to the number of proton-neutron collisions and finally to 
the impact parameter. The measured spectra can be parametrized 
above 25 MeV by an exponential distribution (proportional to exp(- 
E/E,)). (orig./HSI). 


33065 (Jue+2429) Study of the decay of the giant dipole 
resonance in highly excited nuclei at temperatures of 2-5 MeV. 
Spang, W. Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Kernphysik; Bonn Univ. (Germany). Jan 1991. 113p. (in German). 
Order Number DE92704840. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The temperature and spin dependance of the Giant Dipole 
Resonance (GDR) in highly excited rare earth nuclei has been in- 
vestigated by measuring continuous +-spectra in the reaction 
160,'5°Tb. Experiments have been performed with beam energies 
of 160, 216, 300 and 400 MeV to cover the nuclear temperature 
region from 2-5 MeV. Energy spectra of the +-decay gated on dif- 
ferent bins of momentum transfer on the fusion products have been 
created. The spectra were analysed using statistical model calcula- 
tions with the code CASCADE. The following results have been 
found: The widths of the resonance components are dependent on 
the width of the spin distribution, o;, in each momemtum transfer 
bin. In case of full momentum transfer the increase of the reso- 
nance widths as a function of temperature saturates above T ~ 2.5 
MeV. Significant changes in the strength ratio S;/go, the sumrule 
strength and the mean energy of the GDR have been observed in 
the temperature region of T=2.5-3.0 MeV which indicate a phase 
transition. As a result of this the nuclear radius increases and a 
strong reduction in the collectivity of the nucleus is found. A phase 
transition in this temperature region is predicted which is charac- 
terised by a transition from a prolate to a spherical or oblate shape 
with a small deformation combined with large thermal shape fluctu- 
ations. The level density parameter a changes from A/8 MeV~" at 
low temperatures to ~ A/12.5 MeV-"' at T =~ 4 MeV. (orig.). 


33066 (LA-UR-91-2675) A new symmetry in collective mo- 
tion. Ginocchio, J.N. Los Alamos National Lab., NM (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9109250— 
1: International sympoisum group theory and special symmetries in 
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nuclear physics. Ann Arbor, MI (United States), 19-21 Sep 1991). 
Order Number DE91018025. Source: OSTI; NTIS; INIS: GPO Dep 

The purity of intrinsic states of nuclei with respect to a proton- 
neutron boson symmetry (F-spin) is shown to be _ iargely 
determined by the difference between proton and neutron deforma- 
tions and not by whether the Hamiltonian is an F-spin scalar. 
F-spin mixing in the ground state band of '®>Ho is estimated using 
recent pion single-charge-exchange data. A B(M1) sum rule is de- 
rived using F-spin symmetry. 27 refs.. 1 fig. 


33067 (OUP-91-19) Gamma-ray branching and the K quan- 
tum number in even-even rare earth nuclei. Tveter, T.S.; 
Guttormsen, M.; Rekstad, J. Oslo Univ. (Norway). Fysisk Inst. Aug 
1991. 12p. Order Number DE92600690. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An E+ ~ 1MeV +-ray peak, representing the probability for +- 
decay via vibrational and low lying two-quasiparticle bands, has 
been studied as a function of excitation energy after the (@He,axn) 
reaction on the well-deformed target nuclei ‘71'-172-173¥b and 
162.163) With increasing temperature, a gradual intensity drop is 
observed for this decay path. For E, > 20 MeV. the fraction of all 
cascades contributing to the 1 MeV peak falls to a constant level of 
approximately 30 to 35%, probably indicating that K hindrance ef- 
fects no longer have any major influcence upon the decay. 9 refs., 
3 figs., 1 tab. 


6519 Nuclear Properties and Reactions, A = 190- 
219, Experimental 


Refer also to citation(s) 33033, 33098 


33068 (GANIL-P—90-19b) Hot composite systems with a > 
200 and T > 6 MeV. Crema, E. (Grand Accelerateur National 
d'lons Lourds (GANIL), 14 - Caen (FR)); Bresson, S.; Doubre, H.; 
Galin, J.; Guerreau, D.; Morjean, M.; Piasecki, E.; Pouthas, J.; 
Saint-Laurent, F.; Sokolov, A.; Wang, X.M.; Gatty, B.; Jacquet, D.; 
Jahnke, U.; SchwinnGrand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1990. 15p. Order Number 
DE91527445. Source: OSTI; NTIS (US Sales Only). 

Neutron multiplicities have been measured in coincidence with 
the light charged particles evaporated in the backward direction for 
the reaction ®*Kr+'®7 Au at 32 MeV/u. A method is presented which 
makes possible an evaluation of the recoil velocity, excitation en- 
ergy and temperature of hot and thermalized heavy composite 
systems tormed for different impact parameters. Temperatures 
larger than 6 MeV are found for the most dissipative collisions. 


33069 (GANIL-P-90-23) Nuclear disassembly of the 
(Pb+Au) system at E,,,=29 MeV per nucleon. Piasecki, E. (Grand 
Accelerateur National d’lons Lourds (GANIL), 14 - Caen (FR)); 
Kordyasz, A.: Bresson, S.; Crema, E.; Galin, J.; Guerreau, D.; Mor- 
jean, M.; Paulot, C.; Pouthas, J.; Jastrzebski, J.; Pienkowski, L.; 
Skulski, W.; Lott, B.; Bougault, R.; ColGrand Accelerateur National 
d'ions Lourds (GANIL), 14 - Caen (France). 1990. 14p. Order 
Number DE91527444. Source: OSTI; NTIS (US Sales Only). 

Nuclei, with Z up to 82, emitted in the 2°°Pb+197Au reaction at 
E\as=22 MeV per nucleon, have been measured as a function of 
the associated neutron multiplicity. The data reveal the presence of 
strong correlations between character of a collision and neutron 
multiplicity. The trends suggest a disassembly of the nuclear sys- 
tem into a large number of nucleons and small fragments in the 
events with the highest neutron multiplicity. In such events, approx- 
imately one third of the neutrons are released from the system and 
fragments yields decrease in an exponential fashion with increas- 
ing mass. 


33070 (INIS-BR-2702, pp. 228-237) Absolute photofission 
cross section of sup(197)Au, sup(nat)Pb, sup(209)Bi, 
sup(232)Th, sup(238)U and sup(235)U nuclei by 69-MeV 
monochromatic and polarized photons. Martins, J.B. (Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil)); Moreira, E.L.; Tavares, O.A.P. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (CONF-9009301-: 13. 
Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
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Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS 

Measurements of absolute photofission cross sections and fissil- 
ity of sup(238)U were carried out in LANDON facility of the 
Frascati National Laboratories (INFN, Frascati. Italy). The data ob- 
tained at constant effective photon mean energy of 69MeV for 
sup(197)Au, sup(nat)Pb, sup(209)Bi, sup(232)Th, sup(238)U and 
sup(235)U nuclei are reported. Results are compared with those 
from other laboratories as well as fissility values calculated from 
simplified description of photofission reactions, where the influence 
of shell effects on fissility is particularly remarked. For sup(238)U 
nucleus, the effect of photon polarization on the azimuthal distribu- 
tion of fission fragments is also investigated. (M.C.K.). 


33071 (KFTI-88-54) Study on the interaction of relativistic 
nuclei with lead target. Gamma-spectrometric research. 
Voronko, V.A. (and others); D’yachenko, V.M.; Kostin, V.Ya. AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1988. 16p. (In Russian). Order Number DE91643660. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of experimental study of 
processes of neutron generation in lead target of 50x50x80 cm di- 
mensions by 9 GeV/c pulse protons, as well as deuterons 
a-particles and 3.67 GeV/nucl. Correlation of curves of mass distri- 
bution of fission products by fission spectrum neutrons and 14.7 
MeV neutrons with present results testifies to the fact. that spec- 
trum of generated neutrons is more rigid, than fission spectrum. 
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33072 (CEA-CONF-10476) Hyperdetormation in heavy nu- 
clei. Blons, J.; Paya, D. CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique Nucleaire. 
1990. 10p. (CONF-9009425-: International Conference on High 
Spin Physics and Gamma-Soft Nuclei, Pittsburg, U (United States), 
17-21 Sep 1990). Order Number DE91527497. Source: OSTI; 
NTIS (US Sales Only). 

Over the years, both experiments and theoretical studies con- 
cerning the potential energy surface, PES, have been extensively 
developed. This PES appears now to be somewhat more compli- 
cated than it was originally expected. In particular, several wells 
are found. The first well corresponds to the ground state 
deformation (e€2 ~ 0.2). In the actinide region, the second well ac- 
comodates fission isomers with a larger deformation (eg ~ 0.6). A 
third well is calculated to occur at the «5 ~ 0.9, «5 ~ + 0.2 
quadrupole and octupole deformation, respectively. In this paper, 
experimental evidence for the existence of hyperdeformed pear- 
shaped thorium nuclei is presented. This feature is consistent with 
theoretical calculations where nuclei in the third minimum of the fis- 
sion barrier are pear-shaped with a deformation corresponding to a 
3:1 axis ratio (hyperdeformation). 


33073 (INIS-BR-2702, pp. 324) Electrofission of 
sup(232)Th. Deppman, A. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica); Arruda Neto, J.D.T. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (CONF-9009301-—: 13. Workshop 
on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In 
Proceedings of the 13. Workshop on Nuclear Physics in Brazil. 
Order Number DE91643436. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. THORIUM 232/electrofission; 
CROSS SECTIONS; DIPOLES; FISSION FOIL DETECTORS; FIS- 
SION FRAGMENT DETECTION; GIANT RESONANCE; LINEAR 
ACCELERATORS; MEV RANGE 10-100; MICA; ELECTROFIS- 
SION 


33074 (INIS-BR—2702, pp. 348) Study on actinide photodis- 
integration using gamma radiation produced by neutron 
capture. Moraes, M.A.P. (instituto de Pesquisas Energeticas e Nu- 
cleares (IPEN), Sao Paulo, SP (Brazil)); Geraldo, L.P.; Khouri, 
M.C. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 
382p. (In Portuguese). (CONF-9009301-: 13. Workshop on 





Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Pro- 
ceedings of the 13. Workshop on Nuclear Physics in Brazil. Order 
Number DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PHOTOFISSION/capture; 
PHOTOFISSION/neutron reactions; CROSS SECTIONS; EX- 
CITATION; IEAR-1 REACTOR; MEV RANGE 01-10; 
MONOCHROMATIC RADIATION; NEPTUNIUM 237; NEUTRON 
EMISSION; PHOTOFISSION; CAPTURE; PLUTONIUM 239; 
THERMAL NEUTRONS; THORIUM 232; URANIUM 233; URA- 
NIUM 238 


33075 (INIS-BR—2702, pp. 349) Electrofission and photofis- 
sion of sup(239)Pu. Reigota, M.A.V.; Arruda Neto, J.D.T. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 
382p. (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form = only. PLUTONIUM 239/ 
electrofission; PLUTONIUM 239/photofission; ANGULAR DISTRI- 
BUTION; BREMSSTRAHLUNG; ELECTRON BEAMS; FISSION 
FOIL DETECTORS; FISSION FRAGMENTS; IRRADIATION; MEV 
RANGE 10-100; MULTIPOLES; PHOTON BEAMS; ELECTROFIS- 
SION; PHOTOFISSION; TOTAL CROSS SECTIONS 


33076 (INIS-BR-2702, pp. 360) Effect of Pkmeson reab- 
sorption on pre-actinide fission. Simionatto, S. (Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica); Arruda Neto, J.D.T.; Yoneama, M.L. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. 
(In Portuguese). (CONF-9009301-: 13. Workshop on Nuclear 
Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings 
of the 13. Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BISMUTH 209/photofission; 
LEAD 208/photofission; PHOTOFISSION; CROSS SECTIONS; 
ENERGY DEPENDENCE; ENERGY LEVELS; MESONS; MEV 
RANGE 10-100; MEV RANGE 100-1000; MULTIPLICITY; NU- 
CLEAR CASCADES 


33077 (JINR-R-3-89-823) Measurement of functions of to- 
tal transmissions and self-indication in cross section of 
uranium-238 radiative capture at neutron energies from 0.465 
to 200 keV. Georgiev, G.P. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics); Zamyatnin, Yu.S.; 
Grigor'ev, Yu.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics. 1989. 16p. (in Russian). Order Number 
DE92600696. Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron transmission and self-indication functions in the U-238 
capture cross section were measured on the 500 m and 1000 m 
flight paths of the IBR-30 booster at neutron energies from 0.465 
to 200 keV. A 16-section scintillation gamma-detector with a 
NaJ(Tl) crystals of a total volume of 36 | was used to measure self- 
indication. Neutron transmissions were measured with a battery of 
sixteen *He-counters of the SNM-type. Output data were written in 
four time-analyzers on-line with an SM-3 (MERA-60) computer gov- 
erned by a FORD program. Metal disks of various thickness were 
used as filters. The self-indication functions were also measured in 
dependence on gamma-ray multiplicity. Experimental errors varied 
within 1-30% (depending on the filter thickness). 11 refs.; 6 figs.; 3 
tabs. 
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32938, 32961, 32967, 33016, 33023, 33026, 33027, 33028, 33045, 
33049, 33053, 33066, 33072, 33152 


33078 (ANL/CP-—73766) Sub-barrier fusion: An experimen- 
tal review. Betts, R.R. Argonne National Lab., IL (United States). 
[1991]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9106158-6: To- 
wards a unified picture on nuclear dynamics, Nikko (Japan), 6-14 
Jun 1991). Order Number DE91016518. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper contains a review of the current status of the experi- 
mental study of heavy-ion fusion at sub-barrier energies. Emphasis 
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is placed on the comparison of the experimentally observed quanti- 
ties with theoretical expectations. Results of measurements of the 
spin distributions of the composite systems formed following fusion 
are critically examined with a view to understanding the large dis- 
crepancies between theory and experiment which exist for some 
systems. 20 refs., 14 figs. 


33079 (ANL/PP-64910) Meson-exchange calculation of the 
d(7,p)n reaction in the GeV energy region. Lee, T.S.H. Argonne 
National Lab., IL (United States). [1991]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE91017994. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We show that a meson-exchange model of the d(+,p) reaction 
can be constructed to reproduce the energy-dependence of the ex- 
isting data for the differential cross section at 90°. The prediction 
of the model in the GeV energy region is found to be radically dif- 
ferent from the QCD prediction by Brodsky and Hiller. The results 
will be compared with the new data presented in a companion pa- 
per. 12 refs., 4 figs. 


33080 (CEA-CONF—10493) High Py electronuclear reac- 
tions and spin observables. Laget, JM. CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Physique Nucleaire. 1990. 7p. (CONF-9010183—: European work- 
shop on hadronic physics with electrons beyond 10 GeV, Dourdan 
(France), 8-12 Oct 1990). Order Number DE91527496. Source: 
OSTI; NTIS (US Sales Only). 

The main arguments of the following topics are reviewed: the 
high transverse momentum exclusive reactions, the determination 
of various spin observables and the production of different flavours 
in reactions induced by real and virtual photons. 


33081 (CEA-LNS-Ph-91-10) Spin physics with antiprotons. 
Bertini, R. Laboratoire National Saturne - Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). 1991. 11p. 
(CONF-9007206—: 7. International School of Intermediate Energy 
Nuclear Physics, L’Aquila (Italy), 16-26 Jul 1990). Order Number 
DE91527498. Source: OSTI; NTIS (US Sales Only). 

The annihilation and the scattering processes which take place 
in N-N interactions, low energies are discussed. The G parity 
transformation is overviewed. The spin observables measurement 
is illustrated by the pp -> d x* reaction. Such measurements allow 
obtaining the parameters of the N-N potentials. The description of 
the helicity amplitudes from the N-N potential models is given. 
Experimental data on spin observables and theoretical model pre- 
dictions are compared. 


33082 (CONF-910135-5) Momentum-dependent mean field 
and the nuclear equation of state. Csernai, L.P. (Bergen Univ. 
(Norway). Dept. of Physics); Fai, G.; Gale, C.; Osnes, E. Kent 
State Univ., OH (United States). Dept. of Physics. [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States); Natural Sci- 
ences and Engineering Research Council of Canada, Ottawa, ON 
(Canada); Norges Almenvitenskapelig Forskningsraad, Oslo (Nor- 
way). DOE Contract FG02-86ER40251. Grant INT-8813351. From 
7. winter workshop on nuclear dynamics; Key West, FL (United 
States); 27 Jan - 2 feb 1991. Order Number DE91017089. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We study the momentum distribution of nucleons in nuclear mat- 
ter and calculate the incompressibility analytically in the presence 
of a momentum-dependent mean field. An equivalent mass is 
introduced for caiculational purposes. The effect of the momentum- 
dependence of the mean field on the hadronic equation of state is 
examined and the conditions for equilibrium with a quark phase de- 
scribed by a bag model equation of state are investigated. 12 refs., 
4 figs. 


33083 (CONF-9103176-3) The distribution of nuclear quan- 
tum states in “cold” rotating nuclei. Garrett, J.D. (Oak Ridge 
National Lab., TN (United States)); German, J.R.; Courtney, L.; Es- 
pino, J.M. Oak Ridge National Lab., TN (United States). [1991]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ;FG05-87ER40361. From Workshop on 
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future directions in nuclear physics with 47 gamma detection sys- 
tems of the new generation; Strasbourg (France): 4-16 Mar 1991. 
Order Number DE91018254. Source: OSTI: NTIS: INIS: GPO Dep. 
A statistical analysis of the distribution of level spacings for 
states with the same spin and parity is described in which the av- 
erage spacing is calculated for the total ensemble. The resulting 
distribution of level spacings for states of deformed nuclei with A = 
155-185 and Z = 62-77 is the closest to that of a Poisson distribu- 
tion yet obtained for nuclear levels. However, when only the 
even-spin, positive-parity data for even-even nuclei are considered, 
the level-spacing distribution becomes double peaked. The 
anomalously-large separations are shown to be the result of the 
low energy of the strongly-correlated, completely-paired yrast con- 
figuration of even-even nuclei. Average values of the level spacings 
also are discussed as a function of spin, parity, and nuclear type 
(even-even, even-Z- odd-N, etc.). Likewise, deviations from a Pois- 
son distribution for several spacings (s) less than about 60 keV are 
compared with similar values for ''©Sn on an absolute scale. Such 
discrepancies are attributed to interactions (level repulsions) which 
become increasingly significant for s < 60 keV. 18 refs., 10 figs. 


33084 (CONF-911107—6) Influence of the angular correla- 
tion of fission neutrons on noise signatures. Difilippo, F.C. Oak 
Ridge National Lab., TN (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Winter meeting of the American Nuclear Society 
(ANS); San Francisco, CA (United States); 10-15 Nov 1991. Order 
Number DE91014577. Source: OSTI; NTIS: INIS; GPO Dep. 
Noise signatures, the measurement of the correlation between 
the fluctuating parts of the signals coming from neutron detectors, 
are commonly used to measure nuclear parameters (reactivities, 
mean lives) and to monitor nuclear systems. Several techniques 
are used, such as the correlation of analog signals in time or fre- 
quency domains or the statistical analysis of detection events. 
independently of the experimental method, the useful component 
of the stochastic descriptors is related to the detection of neutrons 
that have ancestors born in the same fission event. Despite an 
early work, opened to the inclusion of the n-n angular correlations 
of neutrons coming from the same fission, practically all the theo- 
retical applications ignore this additional complication by making 
the implicit or explicit hypothesis that fission neutrons are born un- 
correlated. However, there are direct measurements that show 
angular and energy correlation for the two-fission-neutron distribu- 
tion. The first attempt to include this experimental evidence into the 
theory of neutron noise was the calculation of the ratio of spectral 
densities related to the 5*Cf method of measuring reactivities un- 
der the simplest condition: two neutron detectors monitoring a 
252Cf plated fission chamber. The objective of this communication 
is to show how noise signatures of more complex systems are 
sensitive to the joint distribution of two neutrons coming from the 


same fission with velocities v and v’. To avoid mathematical com- 
plications, we are going to assume (1) that the system is monitored 
by two different detectors, Labels 2 and 3, distributed according to 
the fundamental kinetic mode, and (2) that the subcritical system 
contains only one fissile specie. The driver of the neutron flux is a 
252Cf fission source. 5 refs. 


33085 (DOE/ER/40334-7) Nuclear excitations and reaction 
mechanisms: Progress report. Fellieros, S.; Levin, F.S. Brown 
Univ., Providence, RI (United States). Dept. of Physics. 1 Aug 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-87ER40334. Order Number DE91018968. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The main theme of this report is the study and interpretation of 
the sequence of events that occur during the collisions of nuclear 
particles. Some of the processes discussed in parts A and B in- 
volve short range interactions; others involve interactions of long 
range. In most of part A one of the particles in the initial or in the 
final state (or in both) is a photon, which serves as a probe of the 
second particle, which may be a nucleus, a proton, a pion or any 
other hadron. The complexity of the processes taking place during 
the collisions makes it necessary to simplify some aspects of the 
physical problem. This leads to the introduction of models which 
are used to describe a limited number of features in as much detail 
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as possible. The main interest is in understanding the hadronic ex- 
citations which result from the absorption of a photon and the 
determination of the fundamental structure constants of the target 
particle. In part B, all the particles are hadrons. The purpose here 
is to develop and apply optimal quantal methods appropriate for 
describing the interacting systems. Of particular interest are three- 
particle collision systems in which the final state consists of three 
free particles. Part B also considers the process of nuclear fusion 
as catalyzed by bound muons. 


33086 (DOE/ER/40427-12-N91) Color transparency: En- 
chantment and effort. Miller, G.A. (Washington Univ., Seattle, WA 
(United States). Dept. of Physics); ‘Jennings, B.K. Washington 
Univ., Seattle, WA (United States). Dept. of Physics. [1991]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-88ER40427. (CONF-9105222-2: 5. workshop on 
perspectives in nuclear physics at intermediate energies, Trieste 
(Italy), 6-10 May 1991). Order Number DE91016951. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A quantum mechanical approach is used to study high momen- 
tum transfer reactions in which a nucleon is knocked out of the 
nucleus. We show that the nuclear interactions of the wave packet 
produced in such a process tend to cancel, so that the nuclear 
medium becomes transparent. The wave packet (ejectile)-nucleon 
interactions, including the production of nucleon resonances are 
also discussed. Color transparency effects in the (e,e’p) reaction 
may be significant at relatively low momentum transfer =3-6 
(GeV2/c)*. 17 refs., 3 figs. 


33087 (DUK-TH-90-5) Strangeness in relativistic heavy ion 
collisions. Mueller, B. Duke Univ., Durham, NC (United States). 
Dept. of Physics. 16 Jul 1990. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-90ER40592. 
(CONF-900601-—26: 12. PANIC international conference on parti- 
cles and nuclei, Cambridge, MA (United States), 24-29 Jun 1990). 
Order Number DE91018387. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently studied aspects of the production of strange hadrons in 
relativistic nuclear collisions and their relevance as signature of 
quark-gluon plasma formation are reviewed. The puzzie of the 
origin of correlated e*e~ pair emission observed in heavy ion colli- 
sions at GSI remains unsolved. Various theoretical attempts made 
to understand them and the reasons for their failure are briefly re- 
viewed. 14 refs. 


33088 (FEl-2062) Probabilities of E2-transitions and mean 
values of electric quadrupole moments of high-spin excited 
states in phenomenological collective model of nucleus. Sere- 
gin, A.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 
1990. 8p. (In Russian). Order Number DE91643439. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of correlation of earlier 
calculated ‘theoretically accessible’ regions of relative values of E2- 
transition probabilities and average values of electric quadrupole 
moments of high-spin excited states in phenomenological collective 
model of nucleus with the latest experimental data. Good agree- 
ment between the predicted values and adiabatic experimental 
data is noted. 10 refs.; 4 figs. 


33089 (GANIL-P-—90-24) Powerlaws for ratios of moments 
of the fragment size distribution. Ploszajczak, M. (Grand Accel- 
erateur National d'lons Lourds (GANIL), 14 - Caen (FR)); 
Ploszajezak, M.; Ploszajcezak, M.; Bozek, P.; Tucholski, A.; Tuchol- 
ski, A. Grand Accelerateur National d’lons Lourds (GANIL), 14 - 
Caen (France). 1990. 19p. Order Number DE91527443. Source: 
OSTI; NTIS (US Sales Only). 

The method of scaled factorial moments (s.f.m.) is used to study 
fluctuations of the fragment size distribution in the percolation 
mode! and in nuclear multifragmentation following the breakup of 
the high energy nuclei. It is found that similarly as in several 
cascade models describing the multiparticle production at ultrarela- 
tivistic energies, the site-bond percolation model at around the 
critical point for large lattice sizes exhibits a power behaviour of the 
ratio of s.f.m. of different rank which is typical for the self-similar 
branching mechanism. Both the experimental data and the percola- 
tion model events selected according either to the number of 





intermediate mass fragments or to the total fragment multiplicity 
can be fitted well by such a power behaviour. Only in small charge/ 
mass bins one observes small but systematic deviations with re- 
spect to the power behaviour which may be indicate the possibility 
of a weak scale-breaking mechanism. Together with an evidence 
for an intermittent pattern of fluctuations which was found earlier in 
the fragment charge/mass distributions at E/A~1 GeV/nucl the 
present results suggest strongly not only the self-similarity in the 
fragment size distribution and a random character for the scaling 
law but also the importance of the branching mechanism in the 
fragment formation process. 


33090 (GSI-91-25(prepr.)) Onset of superfluidity in hot 
asymmetric nuclear matter. Alm, T. (Rostock Univ. (Germany, 
F.R.). Fachbereich Physik): Roepke, G.; Friman, B.L.; Schulz, H. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). May 1991. 11p. Order Number DE92704543. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The onset of superfluidity in hot asymmetric nuclear matter is 
studied within a generalized Beth-Uhlenbeck approach. The finite 
tempeature t-matrix is of the Bethe-Goldstone type and contains 
hole-hole propagation not considered in the Brueckner G-matrix 
approach. It is shown that the phase contour for the onset of su- 
perfluidity in this approach is identical to that obtained within 
Gorkov's approach to BCS theory. Results for the realistic Paris 
potential imply that the critical temperature in the neutron-proton 
triplet channel is on the order of 6-8 MeV and thus much larger 
than that for singlet pairing. (orig.). 


33091 (IAE-4864-2) Interaction of intense laser radiation 
with a matter: nuclei excitation in a hot laser-produced 
plasma; decay of isomer nuclei in intense external field. 
Arutyunyan, R.V.; Bol'shov, L.A.; Strizhov, V.F.; Tkalya, E.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 92p.:(in Russian). 
Order Number DE91643572. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The comparative analysis of various mechanisms of low lying nu- 
cleus level excitation in hot plasma is carried out. The possibilities 
of using such nuclei for hot dense plasma diagnostics, creation of 
inverse population in Moessbauer transitions, investigation of 
gamma-radiation wave in a isomeric nucleus system, studying of 
isomer decays in the field of intense laser radiation are analyzed. 
The row of concrete nuclei with the same spectra feature is given. 
94 refs.; 24 figs.; 4 tabs. 


33092 (INDC(CCP)-331/L) Tables of recommended stan- 
dard data Neutron yields from alpha particle induced reactions 
on lithium, beryllium, boron, carbon, oxygen and fluorine nu- 
clei for energies up to 10 MeV. Vukolov, V.A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Chukreev, F.E. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. May 1991. 16p. Translated for the IAEA by A. 
Lorenz from a manuscript in Russian dated Moscow 1988. Order 
Number DE91643573. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated for the IAEA by A. Lorenz from a manuscript in Rus- 
sian dated Moscow 1988. 

This paper presents recommended thick target neutron yield val- 
ues for alpha particle induced reactions on Li, Be, B, C, 1”0, "80, 
and '°F nuclei for energies up to 10 MeV. These data are based 
on the analysis of measurements published in the literature up to 
the year 1987. The international generalized EXFOR data base 
was the main source of information used in this analysis. 27 refs, 9 
tabs. 


33093 (INDC(NDS)-245/L, pp. 17-36) Medium energy 
nuclear data to understand the interactions of cosmic ray par- 
ticles with matter. Michel, R. (Hannover Univ. (Germany, F.R.). 
Zentraleinrichtung fuer Strahlenschutz (ZfS)). International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Feb 1991. (CONF-9010411-—: Advisory group meeting on 
intermediate energy nuclear data for applications, Vienna (Austria), 
9-12 Oct 1990). In Intermediate energy nuclear data for applica- 
tions: Proceedings of the advisory group meeting, Vienna, 9-12 
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October 1990. 200p. Order Number DE91641904. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The investigation of so-called cosmogenic nuclides, which are 
produced by the interaction of solar and galactic cosmic ray parti- 
cles with terrestrial and extraterrestrial matter, is a field of science, 
for which availability of reliable medium energy nuclear data is a 
basic requirement. The needs of this application are typical for a 
large number of other applications in science and technology. For 
the interpretation of the observed abundances of cosmogenic nu- 
clides experimental thin-target cross sections for the production of 
a wide range of stable and radioactive nuclides by all contributing 
particle types (p, n, *He, ...) over the entire medium-energy range 
provide the fundamental data base. Reliable calculational methods 
which allow for a priori calculation of cross sections are required to 
predict unknown cross sections. Primary and secondary particle 
fields in the irradiated materials have to be calculated by codes de- 
scribing the intra- and internuclear cascades and the transport of 
particles from the GeV region down to zero energy. On the basis 
of the cross sections of the underlying nuclear reactions and of the 
description of primary and secondary particle fields, model caicula- 
tions can be performed which allow to interpret cosmogenic nuclide 
abundances in terms of the history of the irradiated material as 
well as of the cosmic radiation itself. This information cannot be 
obtained by any other means. However, because of some ambigu- 
ity in these interpretations simulation and bench mark experiments 
play an outstanding role to validate the calculational methods. In 
this work all these aspects are reviewed. The status of experimen- 
tal and theoretical investigations is described, a survey on the 
present cross section data base is presented and the future re- 
quirements with respect to further experimental and theoretical 
work, to compilation and critical evaluation and to international col- 
laboration, are discussed in detail. (author). Refs, 21 figs, 1 tab. 


33094 (INDC(NDS}-245/L, pp. 37-43) Nuclear data to be 
used for calculating the spacecraft shielding and for crew 
dosimetry during manned space missions. Dudkin, V.E. (Min- 
istry of Health of the USSR, Moscow (USSR). Inst. of Biomedical 
Problems). International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Feb 1991. (CONF- 
9010411-: Advisory group meeting on intermediate energy nuclear 
data for applications, Vienna (Austria), 9-12 Oct 1990). In Interme- 
diate energy nuclear data for applications: Proceedings of the 
advisory group meeting, Vienna, 9-12 October 1990. 200p. Order 
Number DE91641904. Source: OSTI; NTIS (US Sales Only); INIS. 

The main sources of radiation hazard for space crew include 
galactic cosmic ray, the Earth’s radiation belts and solar cosmic 
rays. The passage of charged particles through shielding and 
through biological tissue is accompanied by inelastic interactions 
with nuclei of medium and as a result, the primary particle flux de- 
creases, while the secondary particle flux increases. Calculating 
the secondary radiation doses necessitates knowledge of the angu- 
lar and energy distributions of secondaries behind the shieldings of 
different thicknesses and compositions. 15 refs, 2 tabs. 


33095 (INDC(NDS)—245/L, pp. 45-50) Nuclear data for medi- 
cal radioisotope production using charged particles of 
energies above 20 MeV. Qaim, S.M. (Forschungszentrum Juelich 
GmbH, Juelich (Germany, F.R.). Inst. fuer Chemie 1 - Nuk- 
learchemie). International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Feb 1991. (CONF- 
9010411—: Advisory group meeting on intermediate energy nuclear 
data for applications, Vienna (Austria), 9-12 Oct 1990). In /nterme- 
diate energy nuclear data for applications: Proceedings of the 
advisory group meeting, Vienna, 9-12 October 1990. 200p. Order 
Number DE91641904. Source: OSTI; NTIS (US Sales Only); INIS. 

The production of some medically important radioisotopes using 
charged particles of energies above 20 MeV is briefly reviewed. 
The significance of reaction cross section data in optimising pro- 
duction methods is outlined and the status of available data is 
discussed. The cross section data base is reasonably good up to 
about 40 MeV and the four light mass accelerated particles (p, d, 
SHe, “He) have found application in production of radioisotopes. 
About 50 MeV, however, use is made almost exclusively of pro- 
tons. The role of nuclear model calculations in predicting unknown 
cross sections is briefly discussed. (author) 47 refs, 3 figs, 2 tabs. 
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33096 (INDC(NDS)—245/L, pp. 63-76) Needs for experiment 
and theory in intermediate energy reactions. Biann. M. 
(Lawrence Livermore National Lab., Livermore, CA (USA). Physics 
Dept.). International Atomic Energy Agency. Vienna (Austria). Inter- 
national Nuclear Data Committee. Feb 1991. (CONF-9010411- 
Advisory group meeting on intermediate energy nuclear data for 
applications, Vienna (Austria). 9-12 Oct 1990). In /ntermediate en- 
ergy nuclear data for applications: Proceedings of the advisory 
group meeting. Vienna, 9-12 October 1990. 200p. Order Number 
DE91641904. Source: OSTI: NTIS (US Sales Only): INIS 

We summarize several reasons intermediate energy data are 
needed in both basic and applied science. The status of the data 
base at energies up to 2 GeV is cursorily reviewed. Experimental 
excitation functions, single and double differential cross sections 
are compared with predictions of the nuclear model code ALICE. 
The strengths and weaknesses of the code to reproduce data are 
summarized. Opinions are given as to areas where data are too 
few or totally lacking. yet are needed for the verification of models 
and theories. (author). 25 refs, 22 figs. 


33097 (INDC(NDS)—245/L. pp. 77-91) Computer codes and 
nuclear data needs for the simulation of intermediate energy 
nuclear reactions. Yasuaki Nakahara (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). 
International Atomic Energy Agency. Vienna (Austria). International 
Nuclear Data Committee. Feb 1991. (CONF-9010411-: Advisory 
group meeting on intermediate energy nuclear data for applica- 
tions, Vienna (Austria), 9-12 Oct 1990). In intermediate energy 
nuclear data for applications: Proceedings of the advisory group 
meeting, Vienna, 9-12 October 1990. 200p. Order Number 
DE91641904. Source: OSTI: NTIS (US Sales Only); INIS. 

Brief summaries are given of the computer codes prepared at 
JAERI for the computer simulation calculations of the nuclear spal- 
lation reaction in the intermediate energy range and some 
discussions are made on the theoretical model improvements, es- 
pecially on how to incorporate the particle emissions from the 
preequilibrium state and how to formulate the multifragmentation 
processes of the highly excited nuclei as the next steps of the in- 
tranuclear cascades. A review is made on the nuclear and nucleon 
data used in these codes. Also a list is given of the data needs for 
evaluating and improving the theoretical models and computational 
schemes used in the codes. Finally, an outline is presented of a 
series of the integral experiments being planned to get the data 
necessary for the code evaluations. (author). 62 refs, 5 figs, 1 tab. 


33098 (INDC(NDS)-245/L, pp. 93-128) Evaluation at the 
medium energy region for Pb-208 and Bi-209. Fukahori Tokio 
(National Nuclear Data Center, Upton, NY (USA)); Pearlstein, S. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Feb 1991. (CONF-9010411-: Advisory 
group meeting on intermediate energy nuclear data for applica- 
tions, Vienna (Austria), 9-12 Oct 1990). In Intermediate energy 
nuclear data for applications: Proceedings of the advisory group 
meeting, Vienna, 9-12 October 1990. 200p. Order Number 
DE91641904. Source: OSTI; NTIS (US Sales Only); INIS. 

Medium energy nuclear data in the 1-1000 MeV range is neces- 
sary to accelerator applications which include spallation neutron 
sources for radioactive waste treatment and accelerator shielding 
design, medical applications which include isotopes production and 
radiation therapy, and space applications. For the design of fission 
and fusion reactors, the nuclear data file for neutrons below 20 
MeV is available and well evaiuated. Evaluated nuclear data for 
protons and data in the medium energy region, however, have not 
been prepared completely. Evaluation in the medium energy region 
was performed using the theoretical calculation code ALICE-P or 
experimental data. In this paper, the evaluation of neutron and 
proton induced nuclear data for Pb-208 and Bi-209 has been per- 
formed using ALICE-P, empirical calculations and new systematics 
for the fission cross section. The evaluated data are compiled for 
possible inclusion in the ENDF/B-V! High Energy File. (author). 204 
refs, 51 figs, 9 tabs. 


33099 (INDC(NDS)-245/L, pp. 129-141) Nucleon relativistic 
phenomenological and microscopic optical potential. Shen 
Qingbiao (Academia Sinica, Beijing, BU (China). Inst. of Atomic En- 
ergy); Feng Dachun; Zhuo Yizhong. International Atomic Energy 
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Agency. Vienna (Austria). International Nuclear Data Committee. 
Feb 1991. (CONF-9010411-: Advisory group meeting on interme- 
diate energy nuclear data for applications. Vienna (Austria), 9-12 
Oct 1990). In Intermediate energy nuclear data for applications: 
Proceedings of the advisory group meeting. Vienna. 9-12 October 
1990. 200p. Order Number DE91641904. Source: OSTI; NTIS 
(US Sales Only): INIS. 

In this talk, both the phenomenological and microscopic nucleon 
relativistic optical potentials are presented. The global neutron rela- 
tivistic phenomenological optical potential (RPOP) based on the 
available experimental data for various nuclei ranging from C to U 
with incident energies En=20-1000 MeV has been obtained 
through automatic search of the best parameters by computer. 
Then the nucleon relativistic microscopic optical potential (RMOP) 
is studied by utilizing effective lagrangian based on popular 
Walecka model. Through comparison between the theoretical re- 
sults and experimental data we have shed some insight into both 
the RMOP and RPOP. We have concluded that both the phe- 
nomenological and microscopic relativistic optical potentials 
proposed here can be extensively used for intermediate energy nu- 
cleon data evaluation. Further improvement concerning how to 
combine the phenomenological potential with the microscopic one 
in order to reduce the number of free parameters appearing in 
RPOP is suggested. (author). 33 refs, 24 figs. 


33100 (INDC(NDS)-—245/L. pp. 141-149) Applied nuclear 
reaction theories in intermediate energy nuclear data evalua- 
tions. Shen Qingbiao (institute of Atomic Energy. Beijing (China)); 
Gao Liangjun: Han Yinlu. International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Feb 1991. 
(CONF-9010411—: Advisory group meeting on intermediate energy 
nuclear data for applications, Vienna (Austria), 9-12 Oct 1990). In 
Intermediate energy nuclear data for applications: Proceedings of 
the advisory group meeting, Vienna, 9-12 October 1990. 200p. Or- 
der Number DE91641904. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The intermediate energy nuclear reaction theories which can be 
or are hoped to be used in intermediate energy nuclear data calcu- 
lations and evaluations are briefly introduced in this paper. The 
model theories of intermediate energy nuclear reaction as well as 
macroscopic theories concerned include: relativistic optical model; 
relativistic microscopic optical potential; relativistic collective 
deformed DWBA approach; relativistic impulse approximation; in- 
tranuclear cascade model and hybrid-type preequilibrium model. 
The transport theories of intermediate energy nuclear reactions in- 
clude: the nonrelativistic semiclassical approach to the description 
of nuclear reactions with fast particles and relativistic BUU equa- 
tion. (author). 50 refs. 


33101 (INDC(NDS)—245/L, pp. 151-158) The (p,xn) reaction 
cross-sections analysis for fission-product nuclei at intermedi- 
ate energies. Shubin, Yu.N. (institute of Physics and Power 
Engineering, Obninsk (USSR)). International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Feb 1991. (CONF-9010411-: Advisory group meeting on interme- 
diate energy nuclear data for applications, Vienna (Austria), 9-12 
Oct 1990). In Intermediate energy nuclear data for applications: 
Proceedings of the advisory group meeting, Vienna, 9-12 October 
1990. 200p. Order Number DE91641904. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The (p,xn) reaction cross-section calculation results and their 
comparison with experiment for medium mass nuclei at energies 
up to 100 MeV are discussed. The possibilities are investigated to 
describe the excitation functions for the nuclei of importance in 
solving the problem of incineration and transmutation of long living 
radioactive waste and in medicine isotope production. It is shown 
that the competition between nucleons and gamma-rays is strong 
in the neutron deficient nuclei and is to be taken into account care- 
fully. (author). 8 refs, 17 figs. 


33102 


(INIS-BR-2702) Proceedings of the 13. Workshop on 
Nuclear Physics in Brazil. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990 382p. (In Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 





Theoretical and experimental studies on nuclear structure, 
nuclear matter. scattering, nuclear reactions, radioactive decay, nu- 
clear properties and nuclear models are presented. Studies on 
radiation protection. radiation detectors, spectroscopy and elemen- 
tary particles area also presented. (M.C.K.). 


33103 (INIS-BR-2702, pp. 35-49) Exotic nuclei. Villari, 
A.C.C. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica). Sociedade 
Brasileira de Fisica. Sao Paulo, SP (Brazil). 1990. 382p. (in Por- 
tuguese). (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil. Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

The actual tendencies to study exotic nuclei; applications of ex- 
otic nuclei beams in material study and medicine; recent results 
obtained by GANIL and Berkeley Laboratories of measurements of 
binding energy and radii of light nuclei; the future experiences to 
be carry out in several international laboratories and; proposal of 
studies in Brazil using Pelletron-USP accelerator and the LINAC 
superconductor accelerator, in construction in the same laboratory, 
are presented. (M.C.K.). 


33104 (INIS-BR-2702, pp. 50-56) Enhancement of 
strangeness in relativistic heavy ion collisions. Grassi, F. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica); Heiselberg, H. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (In Por- 
tuguese). (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

The theoretical and experimental conditions to obtain strange 
particle production in heavy ion collisions at high energies are 
discussed, by analysis of results obtained from Super Proton Syn- 
chrotron - CERN and Alternating Gradient Synchrotron in United 
States. (M.C.K.). 


33105 (INIS-BR-2702, pp. 57-70) Thermal models of ultra- 
relativistic heavy ion collisions. Von Gersdorff, H.P. (Brookhaven 
National Lab., Upton, NY (USA). Dept. of Physics). Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (CONF- 
9009301-: 13. Workshop on Nuclear Physics in Brazil, Caxambu 
(Brazil), 2-6 Sep 1990). In Proceedings of the 13. Workshop on 
Nuclear Physics in Brazil. Order Number DE91643436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Single-particle pseudorapidity, rapidity and transverse momen- 
tum distributions of secondaries produced in nucleus-nucleus 
central collisions at 14.6 and 200 A GeV are analysed using the 
isotropic fireball, Boltzmann and hydrodynamical models. Calcula- 
tions using a transverse hydrodynamical model with a first order 
phase transition in the equation of state from quark-gluon plasma 
to final state hadrons are compared to experimental transverse mo- 
mentum spectra. (author). 


33106 (INIS-BR-2702, pp. 86-99) Mechanism of intermedi- 
ate energy reactions. Carlin Filho, N. (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica). Sociedade Brasileira de Fisica, Sao Paulo, 
SP (Brazil). 1990. 382p. (in Portuguese). (CONF-9009301—: 13. 
Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The methods for studying nuclear reactions at intermediate ener- 
gies are described. The characteristics of nuclear reactions are 
related to results obtained by each method. (M.C.K.). 


33107 (INIS-BR-2702, pp. 159-174) Incomplete fusion theo- 
ries: improvements and impasses. Mastroleo, R.C. (Centro 
Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
(Brazil). Inst. de Estudos Avancados). Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (In Portuguese). 
(CONF-9009301—: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The different formalisms for describing incomplete fusion reac- 
tions which produce results in disagreement to calculate cross 
sections are presented. (M.C.K.). 


33108 (INIS-BR-2702. pp. 100-116) Thermal fluctuations in 
heavy-ion fusion reactions. Aguiar, C.E. (Universidade Federal, 
Rio de Janeiro, RJ (Brazil). Inst. de Fisica). Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI: 
NTIS (US Sales Only); INIS. 

A classical description of heavy ion fusion reactions is presented. 
The model considers: a small number of collective degrees of free- 
dom which evolve in time according to classical equations of 
motion; conservative forces, which describe the static properties of 
the nuclear system; and dissipative forces, which describe the 
irreversible exchange of energy between the macroscopic and mi- 
croscopic degrees of freedom. (M.C.K.). 


33109 (INIS-BR-2702, pp. 203-216) Deformed GOE for sys- 
tems with a few degrees of freedom in the chaotic regime. 
Hussein, M.S. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); Pato, 
M.P. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 
382p. (CONF-9009301-—: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

New distribution laws for the energy level spacings and the 
eigenvector amplitudes, appropriate for systems with a few 
degrees of freedom in the chaotic regime, are derived by conve- 
niently deforming the GOE. The cases of 2X2 and 3X3 matrices 
are fully worked out. Suggestions concerning the generai case of 
matrices with large dimensions are made. (author). 


33110 (INIS-BR-2702, pp. 298-315) Selection of collective 
degrees of freedom in the boson space. Menezes, D.P. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica). Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (CONF-9009301-: 13. 
Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two methods for selecting collective bosons are considered. The 
first one is proposed by Klein and Vallieres and the second one is 
a number conserved Tamm Dancoff method. To see how well 
these methods, work to choose collective bosons, they are applied 
to simple mapping cases. The first test is performed in the sd shell 
where a Dyson boson mapping is used. In this method the bosons 
are generated by different irreducible representations of SU (3) 
which allow to use the Elliot SU (3) model for calculating energy 
levels. The collective bosons are selected via Klein and Vallieres 
method. The second test considers BKL boson mapping and de- 
scribes two j-shellis with /j sub(1) - j sub(2)/= 4. (M.C.K.). 


33111 


(INIS-BR-2702, pp. 238-240) Annihilation of deeply 
bound anti-nucleons in sigma-omega model. Steffani, M.H. (Rio 
Grande do Sul Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); 
Betz, M.; Veit, E.A. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1990. 382p. (In Portuguese). (CONF-9009301—: 13. Work- 
shop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 


Brazil. Order Number DE91643436. Source: 
Sales Only); INIS. 

The study on nuclear matter using Walecka model which sug- 
gests existing states of deeply bound anti-nucleons in nucieus is 
presented. The width corresponding to NN annihilation is analysed. 
(M.C.K.). 


OSTI; NTIS (US 


33112 (INIS-BR-2702, pp. 262-274) Preliminary results of 
sup(40)Ca(e,e’c) reaction analysis c p,a, based on statistical 
model. Herdade, S.B. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica); Emrich, H.J. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1990. 382p. (in Portuguese). (CONF-9009301-: 13. Work- 
shop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
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Brazil. Order Number DE91643436. Source: OSTI: NTIS (US 
Sales Only): INIS 

Statistical mode! calculations relative to the reactions sup(40)Ca 
(e.e'p) sup(39)K and supi40)Caje.e’P subi(o)) sup(39)K supigs). 
using a modified version of the program STAPRE are compared 
with experimental results obtained from coincidence experiments 
carried out at the Mainz microtron MAMI A. Preliminary results indi- 
cate that the statistical decay of a 1 supi-) level in the sup(40)Ca 
compound nucleus, at an excitation energy + 20 MeV. to the 
ground state of the sup(39)K residual nucleus is only about 15% of 
the total decay. indicating that direct and/or semi-direct mecha- 
nisms contribute to the major part of the decay. (author) 


33113 (INIS-BR-2702, pp. 329) On the multistep decay of 
simple nuclear excitations in the continuum. Toledo Piza, 
A.F.R. de (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); Foglia, 
G.A. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990 
382p. (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil. Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS 
Published in summary form only. NUCLEAR DECAY/nuclear 
structure; EXCITATION; GIANT RESONANCE; MULTIPOLES 


33114 (INIS-BR-2702, pp. 344) Approximated treatment for 
Coulomb interactions in the three-body problem. Veta, K. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica); Bund, G.W. Sociedade 
Brasileira de Fisica. Sao Paulo, SP (Brazil). 1990. 382p. (In Por- 
tuguese). (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. THREE-BODY PROBLEM/ 
coulomb field; THREE-BODY PROBLEM/unitary pole approxima- 
tion; POTENTIALS 


33115 (INIS-BR-2702, pp. 350) The pion resonance in lin- 
ear sigma model. Nemes, M.C. (Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica); Oliveira, M.M. de; Providencia, J. da. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Por- 
tuguese). (CONF-9009301—: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PIONS/resonance; PIONS/ 
sigma model; COLLECTIVE MODEL; EQUATIONS OF MOTION; 
HAMILTONIANS; PIONS; RESONANCE; RANDOM PHASE AP- 
PROXIMATION; STRENGTH FUNCTIONS 


33116 (INIS-BR-2702, pp. 352) A classical relativistic ap- 
proach for nucleation process. Nielsen, M. (Sao Paulo Univ.. SP 
(Brazil). Inst. de Fisica); Providencia, J. da. Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Portuguese). 
(CONF-9009301—: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THOMAS-FERMI MODEL/ 
nuclear matter; DISTRIBUTION FUNCTIONS; NUCLEAR TEN- 
PERATURE; PHASE TRANSFORMATIONS; SCALAR MESONS; 
TEMPERATURE DEPENDENCE 


33117 (INIS-BR-2702, pp. 364) Born-oppenheimer and hy- 
perspherical adiabatic approaches in the nuclear and 
molecular mass limits. Adhikari, S.K. (Pernambuco Univ., Recife, 
PE (Brazil). Dept. de Fisica); Brito, V.P.; Coelho, H.T.; Das, T.K. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 
382p. (CONF-9009301-: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ADIABATIC APPROXIMATION/ 
three-body problem; BORN-OPPENHEIMER APPROXIMATION/ 
three-body problem; GROUND STATES; MASS; PARTICLE IN- 
TERACTIONS; S WAVES 
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33118 (INIS-BR-2702. pp. 366) RPA in N > sup(-c). Diniz, 
S.A.: Carlson, B.V. Sociedade Brasileira de Fisica. Sao Paulo, SP 
(Brazil). 1990. 382p. (In Portuguese). (CONF-9009301—: 13. Work- 
shop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. SIGMA MODEL/random 
phase approximation. EQUATIONS OF MOTION; EXCITATION: 
HARTREE-FOCK METHOD: QUASI PARTICLES: TIME DEPEN- 
DENCE: VARIATIONAL METHODS: WAVE FUNCTIONS 


33119 (INIS-BR-2702, pp. 359) Density matrix of relativistic 
nuclear matter. Barrios, S.C. (Sao Paulo Univ., SP (Brazil). Inst. 
de Fisica). Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 
1990. 382p. (in Portuguese). (CONF-9009301-: 13. Workshop on 
Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Pro- 
ceedings of the 13. Workshop on Nuclear Physics in Brazil. Order 
Number DE91643436. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. DENSITY MATRIX/nuclear 
matter; NUCLEAR MATTER/density matrix: ENERGY LEVELS: EX- 
CITATION; RELATIVITY THEORY; SPINORS; WALECKA MODEL 


33120 (INIS-BR-2702, pp. 326) Relativistic Coulomb excita- 
tion of giant resonances in the hydrodynamical model. Gomes, 
A.C.V. (Universidade Federal, Rio de Janeiro, RJ (Brazil). Inst. de 
Fisica); Bertulani. C.A. Sociedade Brasileira de Fisica, Sao Paulo. 
SP (Brazil). 1990. 382p. (CONF-9009301—: 13. Workshop on 
Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Pro- 
ceedings of the 13. Workshop on Nuclear Physics in Brazil. Order 
Number DE91643436. Source: OST!; NTIS (US Sales Only); INIS. 
Published in summary form only. COULOMB EXCITATION/ 
hydrodynamic model; HEAVY ION REACTIONS/coulomb excita- 
tion; DIPOLES; DROPLET MODEL: GIANT RESONANCE; GIANT 
RESONANCE MODEL; HARMONICS; RELATIVISTIC RANGE 


33121 (INIS-BR-2702, pp. 330) Many body correlation ef- 
tects on quasi elastic electron scattering. Bauer, E. (La Plata 
Univ. (Argentina). Facultad de Ciencias Exactas); Krmpotic, F. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. 
(CONF-9009301—: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. QUASI-ELASTIC SCAT- 
TERING/correlations; QUASI-ELASTIC SCATTERING/many-body 
problem; CALCIUM 48; ELECTRONS; GROUND STATES; 
MOMENTUM TRANSFER; PARTICLE-HOLE MODEL; CORRELA- 
TIONS; RESPONSE FUNCTIONS 


33122 (INIS-BR-2702, pp. 354) Correlation length measure- 
ment of two particles in peripheral collisions fo heavy ions. 
Bracco, M. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); Nemes, 
M.C.; Navarra, F.S. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1990. 382p. (In Portuguese). (CONF-9009301—: 13. Work- 
shop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. HEAVY ION REACTIONS/ 
peripheral collisions; PERIPHERAL COLLISIONS/heavy ion reac- 
tions; CORRELATIONS; DIFFERENTIAL CROSS SECTIONS; 
NUCLEAR MATTER 


33123 (INIS-BR-2702, pp. 368) Study of photoabsorption 
mechanisms in sup(64)Zn by means of electrodisintegration 
measurements. Carvalheiro, Z. (Sao Paulo Univ., SP (Brazil). Inst. 
de Fisica); Tavares, M.V.; Arruda Neto, J.D.T. Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. PHOTONUCLEAR REAC- 
TIONS/zinc 64; COMPUTER CODES; LINEAR ACCELERATORS; 
MEV RANGE 10-100; TOTAL CROSS SECTIONS 





33124 (INIS-GB-353) Report January 1989 - December 
1990. Manchester Univ. (United Kingdom). Schuster Lab. [1991] 
179p. Order Number DE92600627. Source: OSTI; NTIS (US Sales 
Only); INIS 

This report describes the experimental research of the 
Manchester Nuclear Physics Group for the period January 1989- 
December 1990. Most of the experiments have been performed at 
the Daresbury Nuclear Structure Facility (NSF) usually in collabora- 
tion with other groups from the U.K. and elsewhere. There have 
also been significant collaborations in experimental work carried out 
at Argonne, CERN the National Physical Laboratory, SUNY Stony 
Brook, the Niels Bohr Institute and Oxford. The range of contribu- 
tions reflects the wide range of techniques and equipment available 
at the NSF and the wide range of phenomena that can be studied 
in the nuclear many-body system. Deformation is a recurring theme 
and the use of + ray array to extend spectroscopic measurements 
of fission products to the neutron rich limit of known nuclei has 
identified '°* Zr with a first excited state energy corresponding to 
the largest known deformation at low spin and excitation energy. 
The Daresbury experiments described exploit the range of experi- 
mental equipment available at the NSF with the +-ray array being 
used most frequently. EUROGAM will provide a further substantial 
improvement in the equipment available for these measurements 
and two reports describe the test made on the detectors for it. 


33125 (INIS-SU-258, pp. 42-44) Anomalies, observed by 
D.V. Scobel’tsyn in beta-decay and new resonances in quan- 
tum electrodynamics. Baldin, AIM. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1990. 45p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003124. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An_ interpretation of the experiments carried out by 
D.V.Scobel'tsyn on anomalous beta-electron scattering is pro- 
posed. The Scobel’tsyn’s hypothetical unstable particle is related to 
the resonance state of two electrons and a positron. The experi- 
ments verifying the proposed model are discussed. 11 refs. 


33126 (INIS-SU-259/A, pp. 44-46) Total cross sections of 
reactions for collision of light nuclei. Sergeev, V.A. (AN SSSR, 
Moscow (USSR). Inst. Yadernykh Issledovanij). AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. 61p. (In Russian). In Experimenta! 
and theoretical physics: Collection. Order Number DE91003121. 
Source: OST!; NTIS (US Sales Only); INIS. 

In the optical limit of the Glauber-Sitenko theory analytic expres- 
sions for total cross sections of reactions in the process of light 
nuclei and antinucleon interaction with light nuclei are obtained; 
calculations for nuclei with A<16 at the energies of 10-2000 MeV/ 
nucleon are made. 


33127 (INIS-SU-263, pp. 43-46) On cross section of 
charged particle reactions with nuclei in optical model with 
strong absorption. Belyak, V.!. (AN SSSR, Moscow (USSR). Inst. 
Yadernykh Issledovanij). AN SSSR, Moscow (USSR). Fizicheskij 
Inst. 1990. 46p. (In Russian). In Experimental and theoretical 
physics: No. 3. Order Number DE91003126. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Using the method of eikonal decomposition and its generaliza- 
tion, in which Coulomb interaction is taken into account 
quasiclassically, an expression for reaction cross section of 
charged particles (hadrons, heavy ions) with nuclei in the optical 
model with strong absorption has been obtained. The expression 
can be interpreted as generalization of cross section of charged 
particle absorption on black nucleus. 


33128 (INP—1510/PH) Quarks with a pion condensate - a 
new phase of matter. Broniowski, W.; Kotlorz, A.; Kutschera, M. 
Institute of Nuclear Physics, Cracow (Poland). Jun 1990. 37p. 
(CONF-9006365—: 30. Cracow school of theoretical physics, Za- 
kopane (Poland), 2-12 Jun 1990). Order Number DE91641847. 
Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of the o-model, it is argued that there may exist a 
new phase of matter at densities of the order of a few nuclear den- 
sities, and temperatures below ~ 100 MeV. The phase consists of 
a gas of quarks with constituent-like masses, submerged in a peri- 
odic chiral field - a "pion condensate”. The appearance of this 
phase is a general feature of the o-model and other models based 
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on the chiral dynamics (e.g. the NJL model), and it occurs for a 
broad range of model parameters. Phenomenological conse- 
quences on the physics of dense matter are discussed, in 
particular we describe interesting magnetic properties of the phase. 
27 rets., 9 figs. (author). 


33129 (JINR—1-40-90, pp. 35-44) Generator coordinate cal- 
culations of two-nucleon momentum distributions in “He, '*O 
and “°Ca nuclei. Antonov. A.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics); Petkov, |.Zh.; Bonev, 
I.S. Joint Inst. for Nuclear Research, Dubna (USSR). 1990. In JINR 
Rapid Communications: — Collection. 67p. Order Number 
DE91003120. Source: OSTI; NTIS (US Sales Only); INIS. 

The two-nucleon center-of-mass and relative motion momentum 
distributions for n-p pairs inside the “He, '©O and “°Ca nuclei are 
derived from the two-body density matrix obtained in an approach 
within the generator coordinate method. Square-well as well as har- 
monic oscillator construction potentials and Skyrme-like forces are 
used in the calculations. The calculated momentum distributions 
are compared with the results from other correlation approaches. 
The presence of high-momentum components in the two-nucleon 
momentum distributions in the particular case of square-well con- 
struction potential is due to the effective account of short-range 
nucleon-nucleon correlations in the approach. 16 refs.; 3 figs. 


33130 (JINR—1-40-90, pp. 5-10) Proton correlations from nC 
and 7-~C_ interactions in the four-momentum space. 
Kechechyan, A.O. (Erevanskij Fizicheskij Inst., Erevan (USSR)); 
Shakhbazyan, B.A. Joint Inst. for Nuciear Research, Dubna 
(USSR). 1990. (In Russian). In JINR Rapid Communications: Col- 
lection. 67p. Order Number DE91003120. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results of studies of one-dimensional correlation function versus 
relative distances in the 4-velocity space are presented. The follow- 
ing two correlation lengths, b;,=0.01-0.04 and b2=0.1-0.2, are 
obtained from the approximation of the experimental data by an 
exponential dependence. The existence of bz shows the necessity 
of taking into account the quark-gluon mechanism of interactions 
between relativistic hadrons and nuclei already in the region 
by, >0.1. 9 refs.; 6 figs. 


33131 (JINR-2-41-90, pp. 14-21) Coherent density fluctua- 
tions and EMC eftect. Antonov, A.N. (Byigarska Akademiya na 
Naukite, Sofia (Bulgaria). Inst. za Yadrena |zsledvaniya i Yadrena 
Energetika); Kaptari, L.P.; Nikolaev, V.A.; Umnikov, A.Yu. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1990. In JINR Rapid 
Communications: Collection. 32p. Order Number DE91003136. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The EMC experimental results for '*C and °®Fe are interpreted 
within the coherent density fluctuation model in which nucleon- 
nucleon correlations and binding effects are taken into account. 
The nuclear structure functions for values of the scale variable x 
near unity are calculated as well. 20 refs.; 3 figs. 


33132 (JINR-3-42-90, pp. 4-10) Anomalies observed by 
Skobel’tsyn in the beta decay and new resonances in quantum 
electrodynamics. Baidin, A.M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1990. In JINR Rapid Communications: 
Collection. 22p. Order Number DE91003137. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The hypothesis that the particle of mass equal to about three 
electron masses introduced by Skobel'tsyn, D.V. for the explana- 
tion of the anomalous scattering of the beta-decay electrons is a 
resonance consisting of two electrons and a positron (e~, e~, e*) 
is suggested. It is supposed that there exists a large sector of par- 
ticles (relativistic atoms) that comprises the (e*, e—) resonances 
seen in GSI and resonances (e*, e~) and (e~, e~) discovered in 
the nonperturbative QED. Consequences, in particular a new beta- 
decay mode, are studied. 13 refs. 


33133 (JINR-E-1-90-460) Investigations of the particle pro- 
duction process in hadron-nucleus collisions: intensities of 
particles. Mulas, E.; Strugalska-Cola, E.; Strugalski, Z. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy. 1990. 
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7p. Order Number DE91643514. Source: OSTI: NTIS (US Sales 
Only): INIS. 

The intensity distributions of charged particles produced in 
hadron-nucleus collisions at above a few GeV/c momentum are re- 
produced quantitatively by the free-parameterless model. in terms 
of the data on intensity distributions of charged particles produced 
in hadron-nucleon collisions and on the target nucleus size and 
matter density distribution in it. Comparisons of predictions of the 
model for hadron-nucleus collisions at 9 and 37.5 GeV/c momen- 
tum with corresponding experimental data are presented. 17 refs.; 
4 figs. 


33134 (JINR-E-4-90-57) One nucleon transition densities 
for 1p shell nuclei: Example: 1hu excitations in N. Kissener, 
H.R. (Zentralinstitut fuer Kernforschung, Rossendorf (Germany, 
F.R.)): Jaeger, H.U.; Richter, O. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1990. 24p. Order 
Number DE92600629. Source: OSTI; NTIS (US Sales Only); INIS. 

Reduced one-body transition density matrices of the operator 
[cu *¢g]yr have been calculated for all multipole excitations (JT) be- 
tween the nuclear state AJpT 9: Ohu> and all final states Au;T;: 
(0+1)hu'> of 1p shell nuclei, using various options for the effective 
two-nucleon interaction. For illustration the tables for all multipole 
transitions to the 1hw band of the nucleus 'N for the Millener- 
Kurath nuclear hamiltonian are given. 12 refs.; 1 tab. 


33135 (JINR-E—4-90-98) On a new approach to the micro- 
scopic substantiation of the interacting boson model-1: 1. 
Microscopic determination of IBM-1 Hamiltonian parameters 
and application to even-even Zn isotopes. Karadjov. D. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics); Voronov, V.V.;: Kyrchev, G.; Paar, V. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics. 1990. 
28p. Order Number DE92600630. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An Lie algebraic approach to the microscopic foundation of inter- 
acting boson model-1 (IBM-1) is itemized, treating on an equal 
footing the SU(6) governed dynamics and the accompanying SU(6) 
constraints. The introduction of the collective random phase ap- 
proximation phonon operators as preferred pairs with subsequent 
enforcement of the relevant SU(6) algebra has enabled: to identify 
the decoupled phonon subspace as carrier space of the totally 
symmetric irreducible representation of SU(6); to single out from a 
microscopic reference Hamiltonian the fragment with the ensuing 
IBM-1 sd-boson form. Using this approach, the IBM-1 parameters 
have been calculated for the sequence of even-even ®*—7°2n iso- 
topes. 45 refs.; 2 figs.; 5 tabs. 


33136 (JINR-E-4-90-249) Importance of the neutron-proton 
interactions for the even Ra-Th nuclei. Trajdos, M. (Uniwersytet 
Marii Curie-Sklodowskiej, Lublin (Poland). Inst. Fizyki); Zajac, K. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1990. 13p. Order Number DE92600628. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Phys. A. 

By including the most important residual interactions in the J=0, 
T=1 and J=1, T=0 states and treating these nucleon pairs as build- 
ing blocks of a nucleus, the experimental data of even °¢*-226Ra 
and 226-232Th in the energy region E<1 MeV are explained. The 
energy values and reduced probabilities of E1- and E2-transitions 
together with neutron-proton and cluster structures of K™=0,*, Oo* 
and O,~ band states are presented. 25 refs.; 9 figs.; 5 tabs. 


33137 (JINR-R-2-90-113) Generalization of the Andersson- 
Otterlund-Steniund model for description of slow particle yield 
in interactions of nuclei with photoemulsion nuclei. Pak, A.S. 
(AN Kazakhskoj SSR, Alma-Ata (USSR). Inst. Fiziki Vysokikh Ehn- 
ergij); Uzhinskij, V.V.; Sehrdamba, L. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1990. 13p. (in Russian). Order Number DE92600649. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the Glauber approximation taking into 
account the elastic rescattering of the nucleons a generalization of 
the Andersson-Otterlund-Stenlund model for the case of nucleus- 
nucleus interaction is given. A description of the g- and b-particle 
multiplicity distributions in the interactions of the nucleus with 
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photoemulsion nuclei at 4.5A GeV/c and 200A GeV/c and the cor- 
relations between multiplicities is reached. 15 refs.: 8 figs. 


33138 (JINR-R—2-90-158) Pion-nucleus cross_ sections. 
Barashenkov. V.S. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation. 1990. 
12p. (In Russian). Order Number DE92600631. Source: OSTI; 
NTIS (US Sales Only): INIS. 

The tables of inelastic and total cross sections of 7*— mesons 
interactions with nuclei *He-*58U are presented. The tables are 
obtained by theoretical analysis of known experimental data for en- 
ergies higher some tens of MeV. 1 ref.; 1 tab. 


33139 (JINR-R-4-90-226) Magnetic moments of quadrupole 
states of even tin isotopes. Vdovin, A.|. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics); Pono- 
marev. V.Yu.; Safarov, R.R. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1990. 15p. (In Rus- 
sian). Order Number DE92600632. Source: OSTI; NTIS (US Sales 
Only): INIS. 

Submitted to the journal Izv. Akad. Nauk SSSR, Ser. Fiz. 

Magnetic dipole moments ,(2;*) of the 2; 2*-states of even-even 


isotopes ‘'?-'24Sn are studied in the framework of the 
quasiparticle-phonon nuclear model. The mixing of one- and two- 
phonon components is taken into account in the model wave 
function of excited states. The theoretical results are in qualitative 
agreement with experimental data on y(2,*) from one isotope to 
other. 23 refs.; 2 tabs. 


33140 (JINR-R-7-90-359) Precritical increase of the colli- 
sion integral in heavy ion reactions. Myunkhov, L. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1990. 4p. (In Russian). Order Number DE92600650. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Pis'ma Zh. Ehksp. Teor. Fiz. 

Near the point of phase instability the interaction of particles with 
density fluctuations gets the most essential dissipative process. In 
the finite nuclear system the minimum relaxation time is given by 
the so called one-body friction. 12 refs. 


33141 (JINR-R—10-90-130) Simulation of resonance struc- 
ture of neutron cross sections in inelastic scattering channels 
by Monte Carlo method. Ukraintsev, V.F.; Sirakov, |.A. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron Physics. 
1990. 7p. (In Russian). Order Number DE92600648. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Theoretical bases giving account of inelastic scattering and their 
realization in simulation of the neutron cross section resonance 
structure in the region of the unresolved levels using Monte Carlo 
method are described. The single-level Breit-Wigner approximation 
is used. Comparison between calculated values of average func- 
tionals of 25°U cross sections and experimental results is made. 
The approach allows a computer analysis of the experiments re- 
lated to even-even nuclei cross sections structure for energies up 
to 0.5 MeV; fitting the average resonance parameters using such 
an analysis; calculation of constants for perspective nuclear reac- 
tors. 12 refs.; 1 fig.; 1 tab. 


33142 (KEK—90-1, pp. 68-84) Nuclear physics at the KAON 
Factory. Kitching, P. (TRIUMF, Vancouver, BC (Canada)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. 
(CONF-8904412-—: Workshop on intensity frontier physics, Tsukuba 
(Japan), 3-4 Apr 1989). In Proceedings of the workshop on inten- 
sity frontier physics. 203p. Order Number DE91767976. Source: 
OSTI: NTIS (US Sales Only); INIS. 

The report briefly surveys the range of nuclear physics issues 
which can be addressed with a high intensity hadron facility such 
as the Kaon Factory. The issue of multiquark states is discussed 
first. To summarize the situation for hadron-hadron forces, at short 
distances one can model gluon dynamics by simple one gluon ex- 
change but at large distances one does not know what'to do. Kaon 
scattering is then addressed and the K*-nucleon scattering and in- 
teraction and K*-nucleus scattering are discussed. The field of 
hypernuciear physics is considered next. Many open questions re- 
maining in this field are discussed. From 1990 onwards the new 
KEK experimental hall will open up a new era in this field. The 





Kaon Factory era, beginning hopefully around 1995. will lead to 
even greater progress. The report then addresses the subject of 
spin physics at intermediate energies, where large and unexpected 
effects have been seen. The use of neutrino beams from the Kaon 
Factory as nuclear probes is also mentioned. There are many 
important, timely nuclear physics questions a Kaon Factory can an- 
swer. The key will be systematic studies using different probes and 
variable momentum transfer. The Kaon Factory complements other 
nuclear facilities being built or planned, such as the Japanese 
Hadron Project, CEBAF and RHIC. (N.K.). 


33143 (KEK-90-1, pp. 174-186) Intensity frontier physics: 
Particle and nuclear physics frontiers explored by high inten- 
sity probes. Ejiri, H. (Osaka Univ., Toyonaka (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1990. (CONF-8904412-—: Workshop on intensity fron- 
tier physics, Tsukuba (Japan), 3-4 Apr 1989). In Proceedings of the 
workshop on intensity frontier physics. 203p. Order Number 
DE91767976. Source: OSTI; NTIS (US Sales Only); INIS. 

There are several frontiers of particle and nuclear physics. These 
frontiers are explored by driving forces (vectors) appropriate to the 
frontiers. The energy frontier is explored by high energy probes ac- 
celerated by a high energy accelerator. Here the driving force Is 
the energy. The intensity frontier physics is explored by means of 
high intensity probes obtained by a high intensity accelerator. The 
driving force to explore this frontier is the intensity. The high inten- 
sity probes can be used to search for other aspects of particle and 
nuclear physics, and is complementary to the high energy probes. 
The present report first discusses probes for intensity frontier 
physics, including secondary particles produced by high intensity 
protons. Then it outlines some studies of rare decays with small H 
(branching ratios), including the detection of second order weak 
processes. Discussion is also made on particle and nuclear physics 
with new probes (new types of secondary particles produced by 
high intensity primary beams), spectroscopic correlation studies 
with intense beams (hypernuclei with strangeness of -1, etc.), and 
intensity frontier physics (international collaborations, etc.). (N.K.). 


33144 (KFTI-88-68) Spin structure of the deuteron electro- 
disintegration amplitude near threshold. Afanas'ev, A.V.; 
Rekalo, M.P. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst. 1988. 20p. (In Russian). Order Number 
DE91643516. Source: OSTI; NTIS (US Sales Only); INIS. 

Five independent electromagnetic formfactors, characterizing 
spin structure of amplitude of deuteron electrodisintegration near 
threshold in the general case, were calculated in the framework of 
relativistic pulse approximation. Form factors of the following multi- 
pole transitions prevail at that: MIl->'So, MI->°S, and EOL->%S). 
Effects of np-interaction in the final state, sufficient in near- 
threshold region, were taken into account. 


33145 (LA-UR-91-2851) Pion-induced scattering above the 
3,3 resonance. Oset, E. (Valencia Univ. (Spain)); Strottman, D. 
Los Alamos National Lab., NM (United States). [1991]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9106194—6: International workshop on pi- 
ons in nuclei, Penyscola (Spain), 2-9 Jun 1991). Order Number 
DE91017827. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of Gluaber model calculations of elastic, inelastic, single- 
and double-charge exchange reactions from light nuclei of pions 
having energy of 300 to 1200 MeV are presented. Experimental 
aN phase shifts including 4=0 through 5 were used in the calcula- 
tion. 25 refs., 6 figs. 


33146 (LUND-MPH-91-04) Magnetic dipole excitations in 
even-even nuclei. Magnusson, Charlotte. Lund Univ. (Sweden). 
Dept. of Mathematical Physics. 17 Apr 1991. 11p. Order Number 
DE92600633. Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of K™ = 1* states in deformed even-even rare- 
earth nuclei have been investigated within the Quasiparticie 
Random Phase Approximation (QRPA). The B(M1) spectrum and 
the differential cross section for electron scattering have been cal- 
culated and are seen to be consistent with the interpretation that 
the experimental 1* states first considered to be a nuclear scissors 
mode, actually correspond to slightly collective states with the main 
proton components coming from positive parity proton states. The 
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effect of the presence of quadrupole pairing on these states is also 
investigated. and it is seen that a (A. uw) = (2. +-1) quadrupole pair 
interaction will increase the B(M1) strength found at the low energy 
side of the spectrum. No sign of such an increase is yet seen ex- 
perimentally. The effect of the nuclear deformation on the B(M1) 
spectrum is also investigated. A schematic model indicates a 
seemingly quadratic deformation dependence of the summed 
B(M1) strength. The same type of deformation dependence is ob- 
tained in a more realistic model and the results in a sequence of 
Samarium isotopes are seen to be in qualitative agreement with 
the experimentally obtained data. (au). 


33147 (UCRL-JC—106542) Advanced modeling of reaction 
cross sections for light nuclei. Resler. D.A. Lawrence Livermore 
National Lab., CA (United States). [1991]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9101100—4: Workshop on strong, weak, and 
electromagnetic interactions in nuclei and astrophysics. Livermore, 
CA (United States), 3-4 Jan 1991). Order Number DE91017444. 
Source: OSTI; NTIS: INIS: GPO Dep. 

The shell model/R-matrix technique of calculating nuclear reac- 
tion cross sections for light projectiles incident on light nuclei is 
discussed, particularly in the application of the technique to ther- 
monucilear reactions. Details are presented on the computational 
methods for the shell model which display how easily the calcula- 
tions can be performed. Results of the shell model/R-matrix 
technique are discussed as are some of the problems encountered 
in picking an appropriate nucleon-nucleon interaction for the large 
model spaces which must be used for current problems. The sta- 
tus of our work on developing an effective nucleon-nucleon 
interaction for use in large-basis shell model calculations is pre- 
sented. This new interaction is based on a combination of global 
constraints and microscopic nuclear data. 23 refs., 6 figs., 2 tabs. 


33148 (WHC-SA-1282) Improvements for computing ra- 
dioactive decay. Rittmann, P.D. Westinghouse Hanford Co., 
Richland, WA (United States). Jul 1991. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-910727-6: Annual meeting of the Health 
Physics Society, Washington, DC (United States), 21-25 Jul 1991). 
Order Number DE91016738. Source: OST]; NTIS; INIS; GPO Dep. 

When attempting to compute the activity of a nuclide that is pro- 
duced by the decay of a series of long-lived nuclides, a frustrating 
problem with computers surfaces. The machine representation of 
real numbers is actually limited to a finite set. Real numbers gener- 
ally are represented as having a mantissa and an exponent. Both 
the mantissa and the exponent have a finite number of digits of 
precision. Typically, “single precision” real numbers occupy 32 bits 
and have a 23-bit mantissa, which gives about seven decimal dig- 
its. “Double-precision” real numbers use 64 bits and have a 52-bit 
mantissa, which gives about 16 decimal digits. In this report tech- 
niques that improve the numerical precision of the answer will be 
presented. Examples of source code to implement the methods 
also is given to facilitate the use of these improvements. 
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Refer also to citation(s) 30734, 30749, 31335, 31395, 32037, 
32278, 32279, 32281, 32606, 32835, 33505 


33149 (CONF-910903-9) High energy spin waves in iron 
measured by neutron scattering. Boothroyd, A.T. (Warwick Univ., 
Coventry (United Kingdom). Dept. of Physics); Paul, D.M.; Perring, 
T.G.; Taylor, A.D.; Mook, H.A. Oak Ridge National Lab., TN 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From inter- 
national conference on magnetism; Edinburgh (United Kingdom); 
1-7 Sep 1991. Order Number DE91017868. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present new results for the spin were dispersion relation 
measured along the [¢¢0] direction in bee iron (12% silicon) by 
time-of-flight, neutron inelastic scattering. The excitations were fol- 
lowed to the zone boundary, where they are spread over a range 
of energies around 300meV. 6 refs., 2 figs. 
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33150 (CTH-RF-80; Influence of strongly forward and 
backward scattering of one-group eigenvalues. Sjoestrand. 
N.G. Chalmers Univ. of Tech.. Goetebora (Sweden). Dept. of Re- 
actor Physics. Apr 1991. 20p. (CONF-9104293-: Reactor physics 
calculations in the Nordic countries. Stockholm (Sweden). 16-17 
Apr 1991). Order Number DE92600621. Source: OSTI: NTIS (US 
Sales Only): INIS 

The combination of strongly forward and backward scattering 
with usual linearly anisotropic scattering has been studied for one- 
speed neutrons in various systems with vacuum boundary 
conditions. For critical systems the criticality factor is given for dif- 
ferent degrees of the various scattering types. The special case 
when the forward and backward scattering completely dominates 
over the ordinary’ scattering is discussed in detail. The time decay 
of a neutron field in a moderator has also been studied. It is shown 
that the decay constant for thin slabs cannot reach above a certain 
limit determined by the degree of strongly forward and backward 
scattering. (au). 


33151 (INDC(CCP)}-333/L) Measurement of neutron leakage 
spectra from an iron sphere with a 14 MeV neutron source in 
the centre. Devkin, B.V. (Gosudarstvenny} Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst.); Zhuraviev, B.V.: Kobozev, M.G.; Lychagin, 
A.A.: Simakov, S.P.; Talalaev, V.A.; Zagryadskij, V.A.; Chuvilin, 
D.Yu. International Atomic Energy Agency. Vienna (Austria). Inter- 
national Nuclear Data Committee. Jun 1991. 8p. Translation of a 
paper published in Yadernye Konstanty (Nuclear Constants 2, 
1990). Original report in Russian was distributed as INDC(CCP)- 
324/G. Translated by the IAEA. Order Number DE91643422. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Translation of a paper published in Yadernye Konstanty (Nuclear 
Constants 2, 1990). Original report in Russian was distributed as 
INDC(CCP)-324/G. Translated by the IAEA. 

The aim of these integral experiments using spherical assem- 
blies is to obtain experimental data which can be used to test 
evaluated nuclear data libraries. In the paper an experiment for 
measuring neutron leakage spectra from an iron sphere using time- 
of-flight spectrometry in a pulsed neutron generator is described. 7 
rets, 3 figs. 


33152 (INDC(NDS)—245/L, pp. 163-166) Thick target experi- 
ments in GeV energy region as benchmarks for intermediate 
energy nuclear data. Rimski-Korsakov, A.A. (Radievyj Inst., 
Leningrad (USSR)); Daniel, A.V. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Feb 1991. (CONF-9010411-: Advisory group meeting on interme- 
diate energy nuclear data for applications, Vienna (Austria), 9-12 
Oct 1990). In Intermediate energy nuclear data for applications: 
Proceedings of the advisory group meeting, Vienna, 9-12 October 
1990. 200p. Order Number DE91641904. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Practical needs for accurate calculation models which describe 
massive heavy element targets bombarded by high energy parti- 
cles, particularly high energy neutrons, suggest the accumulation 
of two kinds of nuclear data and improvements in two kinds of cal- 
culational models: double differential neutron spectra form high Z 
target and adjustment of intranuclear cascade predictions; detailed 
benchmark experiments with massive targets and adjustment of 
transport codes. 17 refs, 3 figs. 


33153 (INIS-mf-12963) Determination of diffusion parame- 
ters of Thermal neutrons for non-moderator media by a pulsed 
method and a time independent method. Boufragech, A. Univer- 
site Mohammed 5, Rabat (Morocco). Faculte des Sciences. 21 Feb 
1991 20ip. (In French). Order Number DE92600624. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Two methods for determining the diffusion parameters of thermal 
neutrons for non-moderator and non-multiplicator media have been 
developped: The first one, which is a pulsed method, is based on 
thermal neutrons relaxation coefficients measurement in a modera- 
tor, with and without the medium of interest that plays the role of 
reflector. For the experimental results interpretation using the diffu- 
sion theory, a corrective factor which takes into account the 
neutron cooling by diffusion has been introduced. Its dependence 
on the empirically obtained relaxation coefficients is in a good 
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agreement with the calculations made in P3L2 approximation. The 
difference between linear extrapolation lengths of the moderator 
and the reflector has been taken into account. by developping the 
scalar fluxes in Bessel function series which automaticaily satisfy 
the boundary conditions at the extra-polated surfaces of the two 
media. The obtained results for Iron are in a good agreement with 
those in the literature. The second method is time independent, 
based on the ‘flux albedo’ measurements interpretation (Concept 
introduced by Amaldi and Fermi) by P3 approximation in the one 
group trans-port theory. The independent sources are introduced in 
the Marshak boundary conditions. An angular albedo matrix has 
been used to deal with multiple reflections and to take into account 
the distortion of the current vector when entring a medium, after 
being reflected by this latter. The results obtained by this method 
are slightly different from those given in the literature. The analysis 
of the possible sources causing this discrepancy. particulary the 
radial distribution of flux in cylindrical geometry and the flux de- 
pression at medium-black body interface. has shown that the origin 
of this discrepancy is the neutron heating by diffusion. 47 figs.. 20 
tabs., 39 refs. (author) 


33154 (JINR-R-3-90-120) Investigation of heated ultracold 
neutrons on copper surface. Kalchev, S.D. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics): Strelkov, 
AV... Terekhov, G.|. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1990. 21p. (In Russian). Order 
Number DE92600625. Source: OSTI; NTIS (US Sales Only): INIS. 

Mean energies of ultracold neutrons (UCN) upscattered on a 
copper surface at various temperatures after different outgassing 
procedures were measured by transmission of heated neutrons 
through a gaseous adsorber '°BF3 of variable thickness. The 
mean energy of UCN upscattered on a copper surface at room 
temperature is (23+-1.5) meV before outgassing and (8.7+-0.7) 
meV after it. 24 refs.; 10 figs.; 2 tabs. 


33155 (LA-UR-91-2347) Validity of Hansen-Roach cross 
sections in low-enriched uranium systems. Busch, R.D. (New 
Mexico Univ.. Albuquerque, NM (United States)); O'Dell, R.D. Los 
Alamos National Lab., NM (United States). [1991]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-910993-14: International conference on 
nuclear criticality (ICNC) safety, Oxford (United Kingdom), 9-13 
Sep 1991). Order Number DE91016021. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Within the nuclear criticality safety community, the Hansen- 
Roach 16 group cross section set has been the “standard” for use 
in Kg calculations over the past 30 years. Yet even with its 
widespread acceptance, there are still questions about its validity 
and adequacy, about the proper procedure for calculating the po- 
tential scattering cross section, op, for uranium and plutonium, and 
about the concept of resonance self shielding and its impact on 
cross sections. This paper attempts to address these questions. It 
provides a brief background on the Hansen-Roach cross sections. 
Next is presented a review of resonances in cross sections, self 
shielding of these resonances, and the use of op to characterize 
resonance self shielding. Three prescriptions for calculating op are 
given. Finally, results of several calculations of kez on low-enriched 
uranium systems are provided to confirm the validity of the 
Hansen-Roach cross sections when applied to such systems. 


33156 (NUREG/CR-5740) New gamme-ray buildup factor 
data for point kernel calculations: ANS-6.4.3 standard refer- 
ence data. Trubey, D.K. (Oak Ridge National Lab., TN (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications; Oak Ridge National Lab., 
TN (United States). Aug 1991. 142p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL/RSIC—49/R1). Source: OSTI; NTIS; 
INIS; GPO. 

An American Nuclear Society Standards Committee Working 
Group, identified as ANS-6.4.3, has developed a set of evaluated 
gamma-ray isotropic point-source buildup factors and attenuation 
coefficients for a standard reference data base. The largely unpub- 
lished set of buildup factors calculated with the moments method 
has been evaluated by recalculating key values with Monte Carlo, 
integral transport, and discrete ordinates methods. Additional 





buildup factor data were obtained from PALLAS code results. At- 
tention has been given to frequently-neglected processes such as 
bremsstrahlung and the effect of introducing a tissue phantom 
behind the shield. The proposed draft standard, provided as an ap- 
pendix, contains data for a source energy range from 15 keV to 15 
MeV and for 22 elements and 3 mixtures (water, air, and con- 
crete). The buildup factor data are also represented as coefficients 
for the G-P fitting function. Tables giving correction factors for mul- 
tiple scattering in tissue are also provided. 26 refs., 4 tabs. 


33157 (UCRL-JC—107423) Benchmark field study of deep 
neutron penetration. Morgan, J.F. (Lawrence Livermore National 
Lab., CA (USA)); Sale, K.; Gold, R.; Roberts, J.H.; Preston, C.C. 
Lawrence Livermore National Lab., CA (United States). 10 Jun 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-900814-19: 7. ASTM- 
EURATOM symposium on reactor dosimetry, Strasbourg (France), 
27-31 Aug 1990). Order Number DE91015677. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A unique benchmark neutron field has been established at the 
Lawrence Livermore National Laboratory (LLNL) to study deep 
penetration neutron transport. At LLNL, a tandem accelerator is 
used to generate a monoenergetic neutron source that permits in- 
vestigation of deep neutron penetration under conditions that are 
virtually ideal to model, namely the transport of mono-energetic 
neutrons through a single material in a simple geometry. General 
features of the Lawrence Tandem (LATAN) benchmark field are de- 
scribed with emphasis on neutron source characteristics and room 
return background. The single material chosen for the first bench- 
mark, LATAN-1, is a steel representative of Light Water Reactor 
(LWR) Pressure Vessels (PV). Also included is a brief description 
of the Little Boy replica, a critical reactor assembly designed to 
mimic the radiation doses from the atomic bomb dropped on Hi- 
roshima, and its us in neutron spectrometry. 18 refs. 


33158 (UCRL-JC—107753) Limitations of the condensed 
history method for low energy electrons. Ballinger, C.T. 
(Lawrence Livermore National Lab., CA (United States)); Rathkopf, 
J.A.; Martin, W.R. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-911107- 
15: Winter meeting of the American Nuclear Society (ANS), San 
Francisco, CA (United States), 10-15 Nov 1991). Order Number 
DE91015764. Source: OSTI; NTIS; GPO Dep. 

A systematic evaluation of the conventional, condensed history 
electron transport methodology is performed through comparisons 
with more accurate single-scatter Monte Carlo calculations. These 
comparisons highlight the inaccuracies associated with the con- 
densed history method and indicate its range of validity. The 
condensed history method is used in codes such as MCNP4, 
SANDYL, ETRAN, ITS, and EGS and requires a number of restric- 
tive assumptions about the scattering characteristics to make 
tractable the analytical solution to the infinite-medium transport 
equation. 


33159 (UCRL-JC—108010) Algorithms for Monte-Carlo par- 
ticle transport in binary statistical mixtures. Zimmerman, G.B.; 
Adams, M.L. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-911107- 
24: Winter meeting of the American Nuclear Society (ANS), San 
Francisco, CA (United States), 10-15 Nov 1991). Order Number 
DE91016563. Source: OSTI; NTIS; GPO Dep. 

There has been considerable interest lately in particle transport 
through randomly mixed materials. We focus here on two-material 
mixtures. Given a particular medium, we do not know the precise 
composition; we know only a statistical description. We assume 
here Markovian mixtures, which means chord lengths through each 
material satisfy an exponential probability distribution. We seek the 
“ensemble-averaged” transport solution which, given infinite re- 
sources, we could compute as follows: construct a particular 
“realization” of the medium by sampling from the statistical descrip- 
tions, solve the transport equation for that realization, and repeat 
many times and average the solutions. This “exact” procedure is far 
too costly for practical use; thus, we need efficient algorithms that 
produce reasonable approximations to the exact solution. Many 
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researchers have sought a set of equations that approximately de- 
scribe the ensemble-average solution. One such set, which we call 
the “Levermore equations’, has received considerable attention. 
McCormick has avoided deriving equations, proposing instead a 
Monte Carlo algorithm for an approximate ensemble-average solu- 
tion. Pomraning subsequently argued that this algorithm actually 
solves the Levermore equations. Zimmerman independently 


proposed a Monte Carlo algorithm that should also solve the Lev- 
ermore equations, and a second algorithm that should be more 
accurate. In this work we study three Monte Carlo algorithms: al- 
gorithm A, algorithm B, and algorithm C. 8 refs., 1 fig. 
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Refer also to citation(s) 31010, 31011, 31012, 31013, 31014, 
31015, 31016, 31017, 32238, 32273, 32274, 32476, 32511, 32525, 
32708, 32720 


33160 (AECS-PR/SS—22) Radiation exposure levels in Syr- 
ian phosphate mines (Khneefees and Alswane). Othman, 
Ibrahim (Atomic Energy Commission, Damascus (Syria)); Al- 
hushary, Mohammed; Raja, Ghassan. Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Feb 1991. 92p. (In Arabic). Or- 
der Number DE91645423. Source: OSTI; NTIS (US Sales Only); 
INIS. 

As it is known, phosphate rocks contain trace amount of ura- 
nium. Uranium in phosphate rocks in Syria ranges from 60 - 120 
ppm. The phosphate production is about 2.5 million tons from two 
open pit mines. A project to estimate radon and its decay products 
concentration and gamma ray exposure was carried out at different 
places such as mines, factories, offices and homes. The grab sam- 
pling method was used in this work. For radon, this method is 
based upon the collection of discrete air samples without its 
progeny over short periods. Whereas for radon daughters, the 
method is based upon the collection of daughter products on a fil- 
ter paper. Three times counting procedure was used for the 
measurements of radon daughters concentration to improve the ac- 
curacy. The locations of measurements were selected randomly, 
and repeated monthly for a full calender year. Monthly variation of 
radon, its daughters and gamma ray exposure were reported. The 
workers and inhabitants were classified in different categories ac- 
cording to the nature of their jobs. The dose received by each 
working category was estimated by using different occupancy fac- 
tors. The dose equivalent from radon daughters varried from about 
1 mSv/y to a maximum value of about 10 mSv/y. Radon concen- 
tration varried from 100 Ba/m® to several hundreds. (author). 14 
refs., 62 figs., 49 tabs. 


33161 (CNIC—00370) Radiation exposure distribution in pa- 
tients undergoing CT brain scans. Yang Zhanshan (Suzhou 
Medical Coll., JS (China)); Feng Dinghua; Chang Zichi; Li Shijun. 
China Nuclear Information Centre, Beijing, BU (China). Dec 1989. 
6p. (in Chinese). (SMC—0041.). Order Number DE91645424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The distribution of surface exposures in patients undergoing sin- 
gle and multiple computerized tomographic brain scans with Hitachi 
CT-W500 was measured by LiF(Mg, Ti) thermoluminescent 
dosimetry. It was found that there was no significant difference in 
the sufrace exposures from different scanning slices. However, the 
exposure doses at different scanning angles around the head were 
different significantly. The reference point of the maximum surface 
exposure was at the temporal part of the head. the maximum sur- 
face exposure was at 1.65 x 10-° Ccenter dotkg~* while the 
average exposure was 1.55 x 10-° Ccenter dotkg—'. The ratio of 
the average dose resulting from nine scans to that from a single 
scan was 1.3, and the surface exposure contribution of scattered 
radiation was computed. At the same time the radiation doses to 
eyes, thyroid, chest and gonads of patiens at corresponding posi- 
tion were also measured and were compared with those from CT 
cranial scans in children and skull radiographic procedures respec- 
tively. 


33162 (DOE/ER/60951—2) [Development of recommenda- 


tions in the area of ionizing radiations}: Progress report, 30 
October 1990-31 August 1991. National Council on Radiation 
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Protection and Measurements, Bethesda, MD (United States). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-90ER60951. Order Number 
DE91018527. Source: OSTI; NTIS; GPO Dep. 

This semiannual progress report is for the period 10/30/90 
through 8/31/91. It describes the Reports, Proceedings, Commen- 
tary and Lectures published by the National Council on Radiation 
Protection (NCRP) during this period. The Reports published were: 
Report 104, “Influence of Radiation Quality (LET) on Relative Bio- 
logical Effectiveness;” Report 107, “Implementation of the Principle 
of As Low As Reasonably Achievable (ALARA) for Medical and 
Dental Personnel;” and Report 108, “Conceptual Basis for Calcula- 
tions of Absorbed Dose Distributions." NCRP Proceedings 12, 
“Health and Ecological Implications of Radioactively Contaminated 
Environments” was published, as was NCRP Commentary 6, 
“Radon Exposure of the U.S. Population — Status of the Problem.” 
Taylor Lecture 14, “Radiation Protection and the Internal Emitter 
Problem,” was presented at the 1990 Annual Meeting by J. Newell 
Stannard. Currently there are three Reports, one Commentary and 
one Taylor Lecture in press. (MHB) 


33163 (FOA-C—-40282-4.3) Biological dosimetry - A review 
of methods available tor determination of ionizing radiation 
dose. Sandstroem, B. Foersvarets Forskningsanstalt, Umeaa 
(Sweden). Apr 1991. 28p. (In Swedish). Order Number 
DE92601234. Source: OSTI; NTIS (US Sales Only); INIS. 

The literature concerning biological dosimetry of ionizing radia- 
tion is reviewed. (au). 


33164 (INIS-BR-2702, pp. 328) Radiation protection in 
medicine services. Freitas, A.C. (Instituto de Radioprotecao e 
Dosimetria (IRD), Rio de Janeiro, RJ (Brazil)); Lipsztein, J.L.; Ro- 
drigues, E.0.; Simoes, C.H. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-: 
13. Workshop on Nuclear Physics in Brazil, Caxambu (Brazil), 2-6 
Sep 1990). In Proceedings of the 13. Workshop on Nuclear 
Physics in Brazil. Order Number DE91643436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. RADIATION PROTECTION/ 
nuclear medicine; IODINE 131; RADIATION MONITORING; REC- 
OMMENDATIONS; TECHNETIUM 99 


33165 (INIS-BR-2702, pp. 341) Preparation of calibration 
sources: sup(54)Mn and sup(207)Bi. Osso Junior, J.A. (Instituto 
de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica); Sousa, A.S.F. de; Silva, R.F. da. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Portuguese). 
(CONF-9009301—: 13. Workshop on Nuclear Physics in Brazil, 
Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. Work- 
shop on Nuclear Physics in Brazil. Order Number DE91643436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BISMUTH 207/radiation 
sources; MANGANESE 54/radiation sources; RADIATION 
SOURCES /calibration standards; ALPHA REACTIONS; CY- 
CLOTRONS; LEAD; PROTON REACTIONS; SEPARATION 
PROCESSES; VANADIUM 51 TARGET 


33166 (INIS-BR-2718) Safety instruction for execution 
tasks involving ionizing radiations. Fonseca, G. Instituto 
Brasileiro de Petroleo, Rio de Janeiro, RJ (Brazil). 1985 10p. (In 
Portuguese). (CONF-8505406-: 3. seminar on industrial safety, 
Porto Alegre (Brazil), 7 May 1985). Order Number DE91645413. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Basic directives are presented allow operations with ionizing ra- 
diations in industrial areas with high levels of safety. Contractual, 
technical, operational and administrative criteria are established for 
the safe performance of x-rays and gamographies and the use of 
fixed radiation based equipment (indicators of level, density, flow, 
etc) as well as precautions to be taken during project, procure- 
ment, transportation, assembly and maintenance of such 
equipment. Finally procedures are suggested for emergencies in- 
volving radioactive sources. (author). 


33167 (INIS-mf—12958) SSDL Newsletter. No. 30. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Div. of Life 
Sciences; World Health Organization, Geneva (Switzerland). Apr 
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1991 59p. Order Number DE92601235. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Hard copies are available from IAEA Division of Life Sciences, 
Dosimetry Section. 

This Secondary Standard Dosimetry Laboratories (SSDL) 
newsletter features a report of the 4th meeting of the SSDL Scien- 
tific Committee, held in Vienna in November, 1990. It also contains 
a report on the dosimetry audit programme for radiotherapy centres 
in the United States, from which it is evident that the programme 
has considerably improved the accuracy of dosimetry in the U.S. 
Finally, this issue reports the findings of an intercomparison pro- 
gramme to assess the dosimetric accuracy in radiotherapy in 
Turkey. Refs, figs and tabs. 


33168 (INIS-mf—12961, pp. 17-18) A review of the studies of 
high background areas of the S-W coast of India. Sunta, C.M. 
(Bhabha Atomic Research Centre, Bombay (india). Health Physics 
Div.). Atomic Energy Organization of Iran, Teheran (Iran, Islamic 
Republic of). 1990. 173p. (CONF-9011232-: International confer- 
ence on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In Book of abstracts of the interna- 
tional conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NATURAL RADIOACTIVITY/ 
india; NATURAL RADIOACTIVITY/reviews; BIOLOGICAL RADIA- 
TION EFFECTS; DOSIMETRY; LOW DOSE IRRADIATION; 
MONAZITES; INDIA; REVIEWS; SHORES 


33169 (INIS-mf-12961, pp. 19-20) Plans for a study on the 
radiation protection dose received by population in possibly 
high natural radiation zones in the Republic of Cuba. Bilbao Al- 
fonso, A.V. (Center for Radiation Protection and Hygiene, Havana 
(Cuba)); Jova Sed, L.A.; Cruz Rodriguez, O.L. de la; Cruz Soarez, 
R. Atomic Energy Organization of Iran, Teheran (iran, Islamic Re- 
public of). 1990. 173p. (CONF-9011232—: International conference 
on high levels of natural radiation, Ramsar (iran, Islamic Republic 
of), 3-7 Nov 1990). In Book of abstracts of the international confer- 
ence on high levels of natural radiation held in Ramsar, Islamic 
Republic of Iran, 3-7 Nov 1990. Order Number DE92601158. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CUBA/dose rates; CUBA/ 
human populations; RADIATION PROTECTION/natural radioactiv- 
ity; BUILDING MATERIALS; CUBA; EXPERIMENTAL DATA; 
PLANNING; POTASSIUM 40; RADIATION DOSES; RADIUM 226; 
THORIUM 232 


33170 (INIS-mf-12961, pp. 23-24) External gamma dosime- 
try of inhabitants of the highest natural radiation area of 
Ramsar. Sohrabi, M. (Atomic Energy Organization of Iran, Teheran 
(Iran). Radiation Protection Dept.); Borhan Azad, S.; Zainali, Gh.; 
Beitollahi, M. Atomic Energy Organization of Iran, Teheran (Iran, Is- 
lamic Republic of). 1990. 1738p. (CONF-9011232-: International 
conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GAMMA DOSIMETRY‘iran; 
GAMMA DOSIMETRY/natural radioactivity; NATURAL RADIOAC- 
TIVITY/human populations; CHROMOSOMAL ABERRATIONS; 
EXPERIMENTAL DATA; IRAN; RADIATION DOSES; RADIATION 
MONITORING; RADON 


33171 (INIS-mf-12961, pp. 25) Radiation exposures in 
Gachin region. Shakeri, K. (Atomic Energy Organization of Iran, 
Teheran (iran)); Banijamali, J. Atomic Energy Organization of Iran, 
Teheran (Iran, Islamic Republic of). 1990. 173p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of 
the international conference on high levels of natural radiation held 
in Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. NATURAL RADIOACTIVITY/ 
iran; DAUGHTER PRODUCTS; DOSE EQUIVALENTS; GAMMA 





RADIATION; IRAN; RADIATION DOSES; RADIATION MONITOR- 
ING; RADON 


33172 (INIS-mf—12961, pp. 29) Some radiation measure- 
ments nearby black sand deposits in Egypt. Hassib, G.M. 
(Nuclear Research Centre, Inshas (Egypt)); Hussein, M.I.; Amer, 
A.H.; Abd El-Kawy, F.; Eid, A.M.; Hammad, F.H.; Piesch, E.; Ur- 
ban, M. Atomic Energy Organization of Iran, Teheran (Iran, Islamic 
Republic of). 1990. 173p. (CONF-9011232-: International confer- 
ence on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In Book of abstracts of the interna- 
tional conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BLACK SANDS/egyptian arab 
republic; BLACK SANDS/radiation monitoring; BILATERAL 
AGREEMENTS; DOSIMETRY; FEDERAL REPUBLIC OF GER- 
MANY; MEASURING METHODS 


33173 (INIS-mf-—12961, pp. 32) The radioactivity monitoring 
in Thailand. Pophong, P. (Office of Atomic Energy for Peace, 
Bangkok (Thailand)); Milintawisamai, M.; Panyatipsakul, Y.; Maha- 
panyawong, S. Atomic Energy Organization of Iran, Teheran (iran, 
Islamic Republic of). 1990. 173p. (CONF-9011232-: International 
conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In Book of abstracts of the in- 
ternational conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THAILAND/radiation monitor- 
ing; FOOD; RADIOACTIVITY; SOILS; THAILAND; WATER 


33174 (INIS-mf—12961, pp. 47-48) Elevated indoor radiation 
exposures by using phosphogypsum in bullding industry. 
Milu, C. (institute of Hygiene and Public Health, Bucarest (Roma- 
nia)). Atomic Energy Organization of Iran, Teheran (iran, Islamic 
Republic of). 1990. 173p. (CONF-9011232-: International confer- 
ence on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In Book of abstracts of the intema- 
tional conference on high levels of natural radiation held in 
Ramsar, Islamic Republic of Iran, 3-7 Nov 1990. Order Number 
DE92601158. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BUILDING MATERIALS/natural 
radioactivity; NATURAL RADIOACTIVITY/romania; GAMMA SPEC- 
TROSCOPY; GYPSUM; HUMAN POPULATIONS; ROMANIA; 
PHOSPHORUS COMPOUNDS; RADIATION DOSES; RADIUM 
226; RADON; RADON 220; TAILINGS 


33175 (INIS-mf—12961, pp. 67-68) Environmental and radon 
dosimetry: National and international standards. Becker, K. 
(DIN Deutsches Inst. fuer Normung e.V., Berlin (Germany, F.R.). 
Normenausschuss Kerntechnik). Atomic Energy Organization of 
Iran, Teheran (iran, Islamic Republic of). 1990. 173p. (CONF- 
9011232-: International conference on high levels of natural 
radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
Book of abstracts of the international conference on high levels of 
natural radiation held in Ramsar, Islamic Republic of iran, 3-7 Nov 
1990. Order Number DE92601158. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. SAFETY STANDARDS/ 
dosimetry; SAFETY STANDARDS/radon; DOSIMETRY; RADON 


33176 (INIS-mf—12965) Chernobyl five years after. WHO to 
spearhead international programme. WHO features. World 
Health Organization, Geneva (Switzerland). Apr 1991 3p. Order 
Number DE92601239. Source: OSTI; NTIS (US Sales Only); INIS. 

Also issued in French. 

In April 1990, an agreement was signed between the WHO and 
the USSR Ministry of Health to set up a long-term international 
programme to assist the populations affected by the Chernobyl ac- 
cident, as well as to increase the body of scientific knowledge 
about radiation effects. The programme will deal with monitoring 
and treatment of the affected populations and will carefully exam- 
ine emergency prevention issues. Funding will come primarily from 
voluntary contributions from WHO Member States. 
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33177 (INIS-SU-261, pp. 44) Experience in internal radia- 
tion monitoring of population of Byelorussian SSR using 
SRP-68-01 radiometer. Gimadova, T.|. (institut Biofiziki, Moscow 
(USSR)); Gus’kov, V.M.; Keirim-Markus, |.B.; Matvejchenkova, 
L.M.; Sergeeva, N.A. Ministerstvo Zdravookhraneniya SSSR, 
Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (in 
Russian). (CONF-8909436—-: Ali-union conference on actual prob- 
lems of dosimetry in internal irradiation, Gomel’ (Byelorussian 
SSR), 20-21 Sep 1989). In Actua/ problems of dosimetry in internal 
irradiation: Summaries of reports. Order Number DE91003122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; HU- 
MAN POPULATIONS/personnel monitoring; BODY BURDEN; 
BYELORUSSIAN SSR; CESIUM 134; CESIUM 137; CON- 
TROLLED AREAS; INTERNAL IRRADIATION; RADIOACTIVITY; 
RADIOMETERS 


33178 (INIS-SU-261, pp. 45-46) Registration and process- 
ing of radiometric information in case of radionuclide therapy 
with 1} and '8Au. Denisenko, S.N. (Akademiya Meditsinskikh 
Nauk SSSR, Obninsk (USSR). Nauchno-issledovatel’skij Inst. Med- 
itsinskoj Radiologii); Ivanov, V.N.; Drozdovskij, B.Ya.; Nikulin, 
Yu.P.;  Tyatte, Eh.G. Ministerstvo Zdravookhraneniya SSSR, 
Moscow (USSR); institut Biofiziki, Moscow (USSR). 1989. 81p. (in 
Russian). (CONF-8909436-: All-union conference on actual prob- 
lems of dosimetry in internal irradiation, Gomel’ (Byelorussian 
SSR), 20-21 Sep 1989). In Actua/ problems of dosimetry in internal 
irradiation: Summaries of reports. Order Number DE91003122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY/dosimetry; UNSEALED SOURCES/ 
radiotherapy; ACCURACY; BONE JOINTS; DATA PROCESSING; 
GOLD 198; IODINE 131; PATIENTS; RADIOACTIVITY; RADIOME- 
TERS; RADIOTHERAPY; DOSIMETRY; SPATIAL DISTRIBUTION; 
THYROID; TIME DEPENDENCE 


33179 (INIS-SU-261, pp. 49) Determination in litetime plu- 
tonium and americium body burden using whole-body 
counter. Belyaev. A.P. Ministerstvo Zdravookhraneniya SSSR, 
Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (in 
Russian). (CONF-8909436-: All-union conference on actual prob- 
lems of dosimetry in internal irradiation, Gomel’ (Byelorussian 
SSR), 20-21 Sep 1989). In Actua/ problems of dosimetry in internal 
irradiation: Summaries of reports. Order Number DE91003122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AMERICIUM 241/whole-body counting; HUMAN 
POPULATIONS/personnel monitoring; PLUTONIUM/whole-body 
counting; BODY BURDEN; LIFE SPAN; PATIENTS; PLUTONIUM; 
RELIABILITY; SENSITIVITY 


33180 (INIS-SU-261, pp. 51-52) Development of techniques 
for rapid determining cesium body burden under field condi- 
tions. Stepanenko, V.F. (Akademiya Meditsinskikh Nauk SSSR, 
Obninsk (USSR). Nauchno-lssledovatel’skij inst. Meditsinskoj 
Radiologii); Ispenkov, E.A.; Kaplan, M.A. Ministerstvo Zdravookhra- 
neniya SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 
1989. 81p. (in Russian). (CONF-8909436—: All-union conference 
on actual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actual problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; 
HUMAN POPULATIONS/personnel monitoring; HUMAN POPULA- 
TIONS/whole-body counting; BODY BURDEN; CALIBRATION; 
CESIUM 134; CESIUM 137; DOSEMETERS; FALLOUT; GAMMA 
SPECTROMETERS; PATIENTS; PHANTOMS; SCINTILLATION 
COUNTERS; WHOLE-BODY COUNTERS 


33181 (INIS-SU-261, pp. 53) Problems of measuring body 
burden in man following nuclear reactor accidents. Zubovskij, 
G.A. (Nauchno-issledovatel’skij Inst. Rentgenologii i Radiologii, 
Moscow (USSR)). Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). 
(CONF-8909436-: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 
Sep 1989). In Actual problems of dosimetry in intemal irradiation: 
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Summaries of reports. Order Number DE91003122. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. HUMAN POPULATIONS/whole-body counting; 1O- 
DINE 131/thyroid: REACTOR ACCIDENTS/personnel monitoring; 
BODY BURDEN: CESIUM 137; GAMMA DETECTION: THYROID; 
ISOTOPE RATIO; MEASURING INSTRUMENTS; RADIOACTIV- 
ITY 


33182 (INIS-SU-261, pp. 54-55) Measuring of iodine-131 
body burden in the presence of cesium incorporated radionu- 
clides. Kajdanovskij, G.N. (Nauchno-lssledovatel’skij Inst. 
Radiatsionnoj Gigieny, Leningrad (USSR)); Korelina, N.F.: Porozov, 
N.V. Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); 
Institut Biofiziki, Moscow (USSR). 1989. 81p. (In Russian). (CONF- 
8909436-—: All-union conference on actual problems of dosimetry in 
internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
In Actual problems of dosimetry in internal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. HUMAN POPULATIONS/personnel monitoring; |O- 
DINE 131/thyroid; ACCURACY: BODY BURDEN: CESIUM 131; 
CESIUM 134; COUNTING RATES; DOSE RATES; EQUATIONS; 
INTERNAL IRRADIATION; THYROID; NOISE; POWER REAC- 
TORS; REACTOR ACCIDENTS 


33183 (INIS-SU-—261, pp. 55-56) Evaluation of role of inter- 
terring cesium emittance in radiometry of iodine-131 in 
thyroid. Kajdanovskij, G.N. (Nauchno-lssledovatel’skij Inst. Radiat- 
sionnoj Gigieny, Leningrad (USSR)); Korelina, N.F. Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436—: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actual 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. HUMAN POPULATIONS/personnel monitoring: |O- 
DINE 131/thyroid;) ACCURACY; BODY BURDEN; CESIUM 134; 
CESIUM 137; EQUATIONS; GAMMA RADIATION; THYROID; 
NOISE; WHOLE-BODY COUNTING 


33184 (INIS-SU-261, pp. 57-58) Effect of concentration lev- 
els of '5"] and '%’Cs in human organisms on the results of 
thyroid radiometry. Sukal’skaya, S.Ya. (Nauchno-!ssledovatel’skij 
Inst. Radiatsionnoj Gigieny, Leningrad (USSR)); Ershov, Eh.B.; 
Yakoviev, V.A.; Bronshtejn, |.Eh. Ministerstvo Zdravookhraneniya 
SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 
81p. (In Russian). (CONF-8909436-: All-union conference on ac- 
tual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actua! problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; HU- 
MAN POPULATIONS/personnel monitoring; IODINE 131/thyroid; 
AGE DEPENDENCE; BODY BURDEN: BUILDUP; CESIUM 137; 
CONTAMINATION; CORRECTIONS; THYROID; ISOTOPE RATIO; 
NOISE; RADIOACTIVITY; TIME DEPENDENCE; WHOLE-BODY 
COUNTING 


33185 (INIS-SU-261, pp. 60) Instrumentation of the method 
of identification and examination of microtraumas contami- 
nated with transuranium elements. Belyaev, A.P. Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); institut Biofiziki, 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436-: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actua/ 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short note. MEASURING INSTRUMENTS/personnel monitoring; 


PERSONNEL MONITORING/hands; AMERICIUM 241; 
TAMINATION; DECONTAMINATION; PERSONNEL; 
PLUTONIUM; UNSEALED SOURCES; WOUNDS 


33186 (INIS-SU—261, pp. 60-61) On requirements for whole- 
body counting units for mass internal monitoring of human 


CON- 
HANDS; 
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population. Minenko, V.F. (Akademiya Meditsinskikh Nauk SSSR, 
Obninsk (USSR). Nauchno-issledovatel’skij Inst. Meditsinskoj Radi- 
ologii); Ulanovskij, A.V. Ministerstvo Zdravookhraneniya SSSR, 
Moscow (USSR): institut Biofiziki, Moscow (USSR). 1989. 81p. (in 
Russian). (CONF-8909436-: All-union conference on actual prob- 
lems of dosimetry in internal irradiation, Gomel’ (Byelorussian 
SSR). 20-21 Sep 1989). In Actua/ problems of dosimetry in internal 
irradiation: Summaries of reports. Order Number DE91003122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; HU- 
MAN POPULATIONS/personnel monitoring; WHOLE-BODY 
COUNTERS/performance testing; BODY BURDEN; BYELORUS- 
SIAN SSR; INTERNAL IRRADIATION 


33187 (INIS-SU-261, pp. 61-63) On radionuclide internal 
dosimetry and its calibration provision. Tarasenko, Yu.N. Minis- 
terstvo Zdravcokhraneniya SSSR, Moscow (USSR); Institut 
Biofiziki, Moscow (USSR). 1989. 81p. (In Russian). (CONF- 
8909436-—: All-union conference on actual problems of dosimetry in 
internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
In Actua! problems of dosimetry in internal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. PERSONNEL DOSIMETRY/calibration; PERSONNEL 
DOSIMETRY/internal irradiation; ACCURACY; BODY BUR- 
DEN; CALIBRATION STANDARDS; CONTAMINATION; CRITICAL 
ORGANS: ENVIRONMENTAL MATERIALS; GAMMA SPECTROM- 
ETERS: INTAKE; ISOTOPE RATIO; CALIBRATION; PHANTOMS; 
RADIOISOTOPES; RADIOMETERS; SEMICONDUCTOR DETEC- 
TORS; THERMOLUMINESCENT DOSEMETERS 


33188 (INIS-SU-261, pp. 64-66) Indirect dosimetry of incor- 
porated tritium. Balonov, M.|. (Nauchno-lssledovatel’skij Inst. 
Radiatsionnoj Gigieny, Leningrad (USSR)); Bruk, G.Ya. Minister- 
stvo Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436—: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actua/ 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PERSONNEL DOSIMETRY/tritium; BIOLOGICAL 
WASTES; BODY BURDEN; DOSE EQUIVALENTS; DOSE RATES; 
INTERNAL IRRADIATION; PERSONNEL; TRITIUM; RADIATION 
DOSES; RADIONUCLIDE KINETICS; TRITIUM COMPOUNDS 


33189 (INIS-SU—261, pp. 66-67) On the assessment of min- 
imum detectable radionuclide activity. Bochvar, |.A. (Institut 
Biofiziki, Moscow (USSR)); Popov, V.I. Ministerstvo Zdravookhra- 
neniya SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 
1989. 81p. (in Russian). (CONF-8909436—: All-union conference 
on actual problems of dosimetry in internal irradiation, Gomel’ 
(Byelorussian SSR), 20-21 Sep 1989). In Actua/ problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PERSONNEL DOSIMETRY internal irradiation; RA- 
DIOACTIVITY/low level counting; RADIOMETRIC ANALYSIS/ 
sensitivity; ALPHA DETECTION; BETA DETECTION; BIOLOGICAL 
MATERIALS; ERRORS; GAMMA DETECTION; RADIOACTIVITY; 
RADIOISOTOPES; SENSITIVITY 


33190 (INIS-SU-261, . 67-69) Improvement in indirect 
dosimetry technique for Pu burden. Ivanova, N.I. (Nauchno- 
Issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad (USSR)); 
Shvydko, N.S.;  Rushonik, S.i.;  Repik, V.S.  Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 81p. (in Russian). (CONF-8909436-: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actua/ 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PERSONNEL DOSIMETRY /plutonium 239; URINE/ 
personnel monitoring; BODY BURDEN; BONE SEEKERS; 
CHELATING AGENTS; EXCRETION; IRON COMPOUNDS; RA- 
DIOACTIVITY; RADIONUCLIDE KINETICS; SKELETON; URINE 





33191 (INIS-SU-261, pp. 71) Internal dosimetry in radionu- 
clide diagnosis. Popov, V./. (Institut Biofiziki, Moscow (USSR)). 
Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); Institut 
Biofiziki, Moscow (USSR). 1989. 81ip. (In Russian). (CONF- 
8909436-: All-union conference on actual problems of dosimetry in 
internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
In Actual problems of dosimetry in internal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. DIAGNOSIS/nuclear medicine; | DIAGNOSIS/ 
personnel dosimetry; DIAGNOSIS; INTERNAL IRRADIATION; LOW 
DOSE IRRADIATION; PATIENTS; RADIONUCLIDE KINETICS; 
RADIOPHARMACEUTICALS; REFERENCE MAN; STANDARDIZA- 
TION 


33192 (INIS-SU-261, pp. 73-74) Substantiation of the tech- 
nique for determining radioactive aerosol inhalation with the 
aid of smears from nose. Molokanov, A.A. (institut Biofiziki, 
Moscow (USSR)). Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); Institut Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). 
(CONF-8909436—: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 
Sep 1989). In Actual problems of dosimetry in internal irradiation. 
Summaries of reports. Order Number DE91003122. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. PERSONNEL MONITORING/radioactive aerosols; 
RADIOACTIVE AEROSOLS/inhalation; BODY. FLUIDS; DUSTS; 
HUMAN POPULATIONS; INTERNAL IRRADIATION; MEASURING 
METHODS; NOSE; PERSONNEL; RADIATION ACCIDENTS; IN- 
HALATION; RADIOACTIVITY; SAMPLING; SENSITIVITY 


33193  § (INIS-SU~261, pp. 74-75) Determination of body bur- 
den using the results of urine gamma spectroscopy. Konoplya, 
E.F.; Kazakov, |.V.; Kuts, F.I.; Shimanovich, E.A.; Lumpov, V.I. 
Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); Institut 
Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). (CONF- 
8909436-: All-union conference on actual problems of dosimetry in 


internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
in Actual problems of dosimetry in intemal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Short _ note. 
try; CHERNOBYLSK-4 REACTOR‘contamination; URINE/gamma 
spectroscopy; BODY BURDEN; CESIUM 134; CESIUM 137; CON- 


BYELORUSSIAN SSRi/personnel dosime- 


TAMINATION; HUMAN POPULATIONS; ISOTOPE RATIO; 
PERSONNEL MONITORING; RADIOACTIVITY; RADIONUCLIDE 
KINETICS; REACTOR ACCIDENTS; RUTHENIUM 106; URINE 


33194  (INIS-SU-261, pp. 5-6) Role of inhalation factor in 
population internal dose formation in the regions contami 
nated with radiocesium. Bruk, G.Ya. (Nauchno-lssledovatel’skij 
inst. Radiatsionnoj Gigieny, Leningrad (USSR)); Kaduka, N.G.; 
Parkhomenko, V.I.; Ponomarev, A.V.; Popov, D.K. Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR); Institut Biofiziki, 
Moscow (USSR). 1989. 8ip. (in Russian). (CONF-8909436-: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actual 
problems of dosimetry in internal irradiation: Summaries of é 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CESIUM 134/inhalation; CESIUM 137/inhalation; 
CHERNOBYLSK-4 REACTOR/contamination; INHALATION; CON- 
TAMINATION; CONTROLLED AREAS; CRITICAL ORGANS; 
DOSE EQUIVALENTS; DUSTS; HUMAN POPULATIONS; _IN- 
TERNAL IRRADIATION; RADIATION DOSES; RADIOACTIVE 
AEROSOLS; RADIOACTIVITY; REACTOR ACCIDENTS; WORK- 
ING CONDITIONS 


33195 (INIS-SU-261, pp. 6-7) Factors affecting tissue dose 
of strontium radionuclides for different population age groups. 
Degteva, M.O. Ministerstvo Zdravookhraneniya SSSR, Moscow 
(USSR); Institut Biofiziki, Moscow (USSR). 1989. 8ip. (In Russian). 
(CONF-8909436-: All-union conference on actual problems of 
dosimetry in internal irradiation, Gomel’ (Byelorussian SSR), 20-21 


Sep 1989). In Actual problems of dosimetry in internal irradiation: 
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Summaries of reports. Order Number DE91003122. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. HUMAN POPULATIONS /internal irradiation; STRON- 
TIUM 89/bone tissues; STRONTIUM 90/bone tissues; AGE 
DEPENDENCE; BONE MARROW; CRITICAL ORGANS; DOSE 
RATES; INGESTION; INHALATION; NUCLEAR EXPLOSIONS; 
NUCLEAR FACILITIES; RADIATION DOSES; RADIOACTIVE 
WASTES; RADIONUCLIDE KINETICS 


33196  (INIS-SU-261, pp. 10-11) Internal dosimetry of pop- 
ulation of contaminated regions. Konstantinov, Yu.O. 
(Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR)). Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); 
Institut Biofiziki, Moscow (USSR). 1989. 81p. (in Russian). (CONF- 
8909436-—: All-union conference on actual problems of dosimetry in 
internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
In Actual problems of dosimetry in internal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; HU- 
MAN POPULATIONS /internal irradiation; HUMAN POPULATIONS/ 
radiation doses; AGE GROUPS; CONTAMINATION; ENVIRON- 
MENT; FOOD; FORECASTING; PERSONNEL DOSIMETRY; 
PLANTS; RADIATION MONITORING; RADIOACTIVITY; RA- 
DIOISOTOPES; SOILS 


33197 (INIS-SU-261, pp. 12) Individualization of internal 
dose commitments. Kut’kov, V.A. Ministerstvo Zdravookhraneniya 
SSSR, Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 
8ip. (in Russian). (CONF-8909436-: All-union conference on ac- 
tual problems of dosimetry in internal irradiation, Gomel 
(Byelorussian SSR), 20-21 Sep 1989). In Actua/ problems of 
dosimetry in internal irradiation: Summaries of reports. Order 
Number DE91003122. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HUMAN POPULATIONS /internal irradiation; HUMAN 
POPULATIONS/radiation doses; DOSE COMMITMENTS; RA- 
DIONUCLIDE KINETICS; REFERENCE MAN 


33198 (INIS-SU-261, pp. 17-18) Multi-purpose lsoenergetic 
functions of electron and gamma sources for estimation of ab- 
sorbed closes under internal irradiation. Stepanenko, VF. 
(Akademiya Meditsinskikh Nauk SSSR, Obninsk (USSR). 
Nauchno-lIssiedovatel'skij Inst. Meditsinskoj Radiologii). Minister- 
stvo Zdravookh SSSR, Moscow (USSR); institut Biofiziki, 
Moscow (USSR). 1989. Sip. (In Russian). (CONF-8909436—: 
All-union conference on actual problems of dosimetry in internal ir- 
radiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). In Actua/ 
problems of dosimetry in internal irradiation: Summaries of reports. 
Order Number DE91003122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. RADIATION SOURCE IMPLANTS/radiation doses; 
ANALYTICAL SOLUTION; DIAGNOSIS; ELECTRON SOURCES; 
ENERGY DEPENDENCE; GAMMA SOURCES; INTERNAL IRRA- 
DIATION; KEV RANGE 100-1000; MEV RANGE 01-10; POINT 
SOURCES; RADIOTHERAPY; SPATIAL DOSE DISTRIBUTIONS 


33199  (INIS-SU-261, pp. 18-20) Analysis of actions to re- 
duce population doses. Kovgan, L.N.; Korzun, V.N.; Likhtarev, 
1.A.; Bobyleva, O.A.; Zajtseva, E.P.; Smetanina, |.V.; Bojko, Z.N. 
Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); Institut 
Biofizki, Moscow (USSR). 1989. 8ip. (in Russian). (CONF- 
8909436-: All-union conference on actuai problems of dosimetry in 
internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
in Actual problems of dosimetry in internal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. HUMAN POPULATIONS/radiation doses; RADIA- 
TION ACCIDENTS/ plans; AGE DEPENDENCE; 
CONTAMINATION; DECONTAMINATION; ENVIRONMENT; EX- 
TERNAL IRRADIATION; FOOD; INTERNAL IRRADIATION; 
OCCUPATIONS; RADIONUCLIDE KINETICS; RADIONUCLIDE MI- 
GRATION; SEX DEPENDENCE 


33200 (INIS-SU-261, pp. 22-23) Problems of retrospective 


determination of the assessment of doses to lungs, gastroin- 
testinal tract and thyroid for evacuated population. Repin, V.S.; 
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Berkovskij, V.B.; Gul’ko, G.M.; Kajro, |.A.; Kovgan, L.N.; Chumak, 
V.V.; Shandala, N.K. Ministerstvo Zdravookhraneniya SSSR, 
Moscow (USSR); Institut Biofiziki, Moscow (USSR). 1989. 8ip. (In 
Russian). (CONF-8909436-: All-union conference on actual prob- 
lems of dosimetry in internal irradiation, Gomel’ (Byelorussian 
SSR), 20-21 Sep 1989). In Actual problems of dosimetry in internal 
irradiation: Summanes of Order Number DE91003122. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHERNOBYLSK-4 REACTOR/reactor accidents; 
HUMAN POPULATIONS/radiation doses; BACKGROUND RADI- 
ATION; CRITICAL ORGANS; EVACUATION; EXCRETION; 
EXTERNAL IRRADIATION; GAMMA RADIATION; GASTROIN- 
TESTINAL TRACT; INTERNAL IRRADIATION; LUNGS; 
RADIATION MONITORING; RADIOACTIVITY; RADIOISOTOPES; 
THYROID; WHOLE-BODY COUNTING 


33201 (INIS-SU-261, pp. 69-70) Calibration provision of 
meesuring alpha radionuclide activity in biosamples. Popov, 
V.1. (Institut Biofiziki, Moscow (USSR)); Kononykina, N.N.; Kukhta, 
B.A. Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); 
Institut Biofiziki, Moscow (USSR). 1989. 81p. (In Russian). (CONF- 
8909436-: All-union conference on actual problems of dosimetry in 
internal irradiation, Gomel’ (Byelorussian SSR), 20-21 Sep 1989). 
In Actual problems of dosimetry in internal irradiation: Summaries 
of reports. Order Number DE91003122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BIOLOGICAL WASTES/personnel monitoring; CALI- 
BRATION STANDARDS/personne!l monitoring; ACCURACY; 
ALPHA DETECTION; BODY BURDEN; CALIBRATION; ERRORS; 
LOW LEVEL COUNTING; PHOSPHORS; PLUTONIUM 239; 
RADIOACTIVITY; RADIOMETERS; SAMPLE PREPARATION; 
SCINTILLATION COUNTING; SENSITIVITY 


33202 (JINR—16-89-874) Some comparative results of 
environmental gamma monitoring with LIF and CaSO,:Dy de- 
tectors. Kaskanov, G.Ya. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of Radiation Safety); Florko, B.V.; Gelev, M.G.; Mi- 
shev, I.T.; Radicheva, M.A. Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of Radiation Safety. 1989. 6p. (in Russian). Order 
Number DE92601240. Source: OSTI; NTIS (US Sales Only); INIS. 

From the beginning of 1987 measurements of gamma dose rate 
background were made every quarter in 13 control points in the 
JINR environment by the TLD-700 detectors of the Harshaw firm. 
The values differ one from another less than 20% in all the control 
points, except one, disposed near charged particle accelerator, 
where the mean value of the gamma dose rate was higher than 
80%. The mean gamma dose rate background value is 7.1+-1.0 
uFV/h. CaSO,:Dy detectors with 2mm-Sn filter or without one were 
mounted simultaneously with the TLD-700 detectors in all the con- 
trol points. Because of the energy dependence of the dose 
sensitivity readings of the CaSO,:Dy detectors were higher than 
25% (with filter) or 75% (without filter) in comparison with the cor- 
responding readings of the TLD-700 detectors. Utilization of the 
CaS0O,:Dy detectors makes it possible to reduce the field exposi- 
tion period by 3-5 times in comparison with the TLD-700 detectors. 
10 refs.; 2 figs.; 3 tabs. 


33203 (PNL-7772) A suitability study of the fission prod- 
uct phantom and the bottle manikin absorption phantom for 
calibration of in vivo bioassay equipment for the DOELAP ac- 
creditation testing program. Olsen, P.C.; Lynch, T.P. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1991. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91017627. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest laboratory (PNL) conducted an intercompari- 
son study of the Fission Product phantom and the bottle manikin 
absorption (BOMAB) phantom for the US Department of Energy 
(DOE) to determine the consistency of calibration response of the 
two phantoms and their suitability for certification and use under a 
planned bioassay laboratory accreditation program. The study was 
initiated to determine calibration factors for both types of phantoms 
and to evaluate the suitability of their use in DOE Laboratory Ac- 
creditation Program (DOELAP) round-robin testing. The BOMAB 
was found to be more appropriate for the DOELAP testing pro- 
gram. 9 refs., 9 figs., 9 tabs. 
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33204 (WHO-EB-87/39) International programme to miti- 
gate the health effects of the Chernobyl accident: 
Establishment of an international centre: Executive Board 
eighty-seventh session, provisional agenda item 24. Report by 
the Director General. World Health Organization, Geneva 
(Switzerland). Nov 1990. 7p. Order Number DE92601241. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also issued in Arabic, Chinese, French, Russian and Spanish. 

In April 1990, an agreement was signed between the WHO and 
the USSR Ministry of Health to set up a long-term international 
programme to assist the populations affected by the Chernobyl ac- 
cident, as well as to increase the body of scientific knowledge 
about radiation effects. This report outlines the contents of the 
agreement and describes the action taken by the WHO to imple- 
ment the programme. 
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Refer also to citation(s) 29625, 29692, 29697, 29699, 31309, 
31341, 31411, 31417, 31438, 31439, 32859, 33158, 33290 


33205 (AECL-8707, pp. 387-397) Applications of neutron 
diffraction to engineering problems. Holden, T.M. (Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Dolling, G.; MacEwan, S.R.; Winegar, J.; Powell, 
B.M.; Holt, R.A. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jan 1985. (CONF-8410297-: 
5. Canadian conference on nondestructive testing, Toronto, Ontario 
(Canada), 28-31 Oct 1984). In NDT in Canada - the next 20 years: 
Proceedings of the 5. Canadian conference on nondestructive test- 
ing. 473p. Order Number DE91642355. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Neutron diffraction may be applied with advantage to the study of 
engineering problems in areas currently served by X-ray diffraction. 
At Chalk River, neutron diffraction has been applied to the mea- 
surement of lattice strains in an overrolled Zr 2.5 wt% Nb pressure 
tube and in a bent Incoloy-800 steam generator tube. Basically, the 
interplanar lattice spacing, deduced from the diffraction peak, acts 
as an internal strain gauge. Our experiments on the pressure tube 
showed that a major contribution to the lattice strain comes from 
grain to grain interactions and allowed us to measure the strain 
tensor associated with the overrolling procedure. The experiments 
on the generator tubing showed that, even in a cubic material, the 
strain in the longitudinal direction is higher by a factor of two for 
grains aligned with an (002) crystallographic axis longitudinal than 
for grains aligned with a (111) axis longitudinal. The differences 
originate in the elastic anisotropy on Incoloy-800. A number of 
other potential applications of neutron diffraction are discussed. 


33206 (ANL/CP-72980) Cryogenic cooling of x-ray crystals 
using porous matrix. Kuzay, T.M. Argonne National Lab., IL 
(United States). [1991]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
910730-6: 4. international conference on synchrotron radiation 
instrumentation, Manchester (United Kingdom), 15-19 Jul 1991). 
Order Number DE91017322. Source: OSTI; NTIS; INIS; GPO Dep. 

It is well established that Si and SiC have very desirable thermo- 
physical properties at cryogenic temperatures. This feature makes 
cryo-cooled optics potentially a good candidate for the first optical 
crystal of the presently built third generation synchrotron machines 
with very high heat flux levels. Currently, there is a great deal of in- 
terest in such cryo-cooled crystals pursued both experimentally and 
analytically. The analytical studies involve cut micro or capillary 
channel crystals. As opposed to the machined channels, porous 
matrices provide significant advantages. They operate very quietly. 
Such matrices are known to affect superior heat transfer enhance- 
ment. Data available in open literature suggest that surface heat 
flux levels up to ~8 kW/cm? are possible. For cryogens for which 
the boiling heat transfer heat flux is rather a low value in conven- 
tional geometries, the enhancement available with such matrices is 
a very significant characteristic. Cryogens are poor thermal con- 
ductors themselves. The fact that at the cryogenic temperatures 
the Si and/or SiC matrix itself becomes highly conductive, the ma- 
trix distributes the surface heat flux into the full volume effectively 





offsetting the poor conductivity of the coolant. In addition the tortu- 
ous path of the coolant through the matrix increases the dwell time 
for better heat transfer, however, at the expense of increased pres- 
sure drop. In this study, thermal conductivity of such composite 
matrices and the effective heat transfer coefficient obtainable using 
them are investigated. A first optics crystal model of Si with Si and 
or Sic porous matrix as its heat exchanger and subject to prototype 
synchrotron level heat flux is analyzed and limits of the cooling 
possible with liquid nitrogen in single phase and subcooled boiling 
heat transfer modes are delineated. 


33207 (ANL/PP-—67275) Elastodynamic response of con- 
tacting fluid and solid half-spaces to a three-dimensional point 
load. Roberts, R.A. Argonne National Lab., IL (United States). Mar 
1989. 35p. Sponsored by Department of Defense. Washington, DC 
(United States). DOE Contract W-31109-ENG-38 ;W-7405-ENG-82. 
Order Number DE91017960. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The dynamic response of contacting fluid and solid elastic half- 
spaces to a point load is addressed. The three-dimensional 
problem is considered in which the point load acts in the fluid or in 
the solid in an arbitrary direction. Integral expressions of displace- 
ments and stresses are obtained using integral transform 
techniques, and techniques for numerical evaluation are discussed. 
Results are presented for time harmonic and impulsive loads acting 
in both the solid and fluid. Surface and subsurface displacements 
are compared fluid half-spaces of water and air, which show the 
effect of wavefield coupling at the interface. 7 rets., 7 figs., 1 tab. 


33208 (BNL-46414) Specular and diftuse scattering studies 
of multilayer intertaces. Sanya, M.K. (Brookhaven National Lab., 
Upton, NY (United States). Physics Dept.); Sinha, S.K.; Gibaud, A.; 
Satija, S.K.; Majkrzak, C.F.; Homa, H. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9106241-2: 2. international conference on surface x-ray 
and neutron scattering, Bad Honnef (Germany), 25-28 Jun 1991). 
Order Number DE91016893. Source: OSTI; NTIS; GPO Dep. 

The results of specular and diffuse x-ray scattering studies of 
multilayers are discussed. We show here that such studies can 
yield detailed statistical information about the interfacial roughness 
and morphology. Results on a GaAs/AlAs multilayers are presented 
and the data is analyzed within the Born approximation. 3 refs. 


33209 (BNL-46442) Liquid and solid Ga and Bi studies 
with a variable energy positron beam. Gramsch, E.; Lynn, K.G.; 
Throwe, J.; Kanazawa, |. Brookhaven National Lab., Upton, NY 
(United States). [1990]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9012104—-1: 7. Chilean conference o physics, Santiago (Chile), 
18-21 Dec 1990). Order Number DE91016910. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The diffusion length of positrons has been measured in liquid and 
solid gallium and bismuth using a vertical positron beam. For Ga 
our results indicate a drop in the diffusion length from 1200 (100) A 
to 30 (5) A as the sample melts. as the temperature is increased 
there is a surprising increase in the diffusion length. At the melting 
point the annihilation parameter S in the bulk increases sharply, 
and stays constant with temperature, which indicates that vacancy 
size trapping centers exist in the liquid. For Bi, the diffusion length 
drops in the liquid from 500 A to 200 A, and increases slightly as 
the temperature is increased. This drop is interpreted in terms of 
increased scattering with Bi ions. A small change is observed in 
bulk S, indicating no trapping of positrons as the sample melts. 
This behaviour, which is so different in these two metals, indicates 
the sensitivity of positrons to the liquid structure. 6 refs., 2 figs. 


33210 (BNL-46497) Soft x-ray magnetic scattering study of 
thin films and multilayers. Kao, C.C. (Brookhaven National Lab., 
Upton, NY (United States)); Johnson, E.D.; Hastings, J.B.; Sid- 
dons, D.P.; Vettier, C. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
910406-34: Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (United States), 29 Apr - 3 may 1991). Order 
Number DE91017472. Source: OSTI; NTIS; INIS; GPO Dep. 
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A brief discussion of the resonant magnetic scattering process is 
given. Results from recent studies of thin Fe films and Fe/Gd multi- 
layers are used as examples to demonstrate the information can 
be obtained and the unique features of this techniques: large reso- 
nant enhancement, sensitivity to magnitization, elemental 


specificity, and tunability of the penetration depth. Comparison is 
made with related techniques: magneto-optical Kerr effect, Faraday 
effect, and magnetic circular dichroism. $ refs., 4 figs. 


33211 (CBPF-NF-016/90) Competition between the Cr> - 
Gd* direct exchange and superexchange in Cr doped 
GdA103. Castillo-Mussot. M. del (Universidad Nacional Autonoma 
de Mexico, Mexico City (Mexico)); Guenzburger. D.; Heiman, J.S. 
Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1990. 12p. Order Number DE91642963. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

The temperature dependence of the fluorescence spectrum of Cr 
sup(3+) diluted impurities in GdA10 sub(3) and the magnetic 
Franck-Condon effect observed in this system indicate that the ex- 
change coupling constant J sub(E) between Cr sup(3+) in the 
sup(2)E excited state and Gd sup(3+) is very small, in the sense 
that [J sub(E)] << J subig). where J sub(g), where J sub(g) is the 
exchange coupling constant between Cr sup(3+) in the ground state 
sup(4)A sub(2) and Gd sup(3+). Here this is interpreted as resulting 
from a cancellation between the ferromagnetic direct Cr sup(3+) 
-Gd sup(3+) exchange interaction and the antiferromagnetic su- 
perexchange which takes place through the oxygen ions. (author) 


33212 (CONF-9107155-2) High | state population in O7* 
produced in ion-solid collisions. Kemmier, J. (Centre Interdisci- 
plinaire de Recherches avec les lons Lourds. 14 - Caen (France)); 
Bourgdoerfer, J.; Reinhold, C.O. Oak Ridge National Lab., TN 
(United States). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (United States); National Science Foundation, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 14. inter- 
national conference on atomic collisions in solids; Salford (United 
Kingdom); 29 Jul - 2 aug 1991. Order Number DE91018169. 
Source: OSTI: NTIS: INIS; GPO Dep. 

The high é-state population of fast ions excited in ion-solid inter- 
actions is very different from é-state populations produced under 
single collision conditions. A study of the population dynamics of 
electronic excitation and transport within the framework of a classi- 
cal transport theory for O** (2 MeV/u) ions traversing carbon foils 
shows food agreement with experimental results trom delayed pho- 
ton emission spectroscopy. We investigate the dependence of the 
characteristic exponent for the power-law decay of delayed Lya 
and Ly6 radiation on the initial n,é distribution. From our simula- 
tions we find evidence that the very high é-state populations 
produced in ion-solid collision are the consequence of a high-£ 
state diffusion under the influence of multiple inelastic and elastic 
collisions in the bulk of the solid. 15 refs., 4 figs. 


33213 (CONF-9107155—-3) Dynamic screening and wake ef- 
fects on electronic excitation in ion-solid and ion-surface 
collisions. Burgdoerter, J. (Tennessee Univ., Knoxville, TN (United 
States). Dept. of Physics). Oak Ridge National Lab., TN (United 
States). [1991]. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 14. inter- 
national conference on atomic collisions in solids; Salford (United 
Kingdom); 29 Jul - 2 aug 1991. Order Number DE91018224. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The collective electronic response in a solid effectively alters 
ionic and atomic potentials giving rise to dynamic screening and to 
a “wake” of density fluctuations trailing ions as they propagate 
through the solid. The presence of dynamic screening modifies 
electronic excitation processes of projectiles in ion-solid collisions 
as compared to binary ion-atom collisions. We review recent theo- 
retical and experimental studies directed at the search for and 
identification of signatures of dynamic screening and wake effects. 
Examples include the formation of excited projectile bound states 
under channeling conditions, radiative electron capture, the search 
for “wake riding” electrons in antiproton-solid collisions, and the 
neutralization of highly charged ions near surfaces. 42 refs., 7 figs. 


33214 (CONF-9107158-1) Electron energies in metals. Ma- 
han, G.D. (Oak Ridge National Lab., TN (United States)). Oak 
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Ridge National Lab.. TN (United States). 10 Jul 1991. 28p. Spon- 
sored by USDOE. Washington. DC (United States): National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. Grant DMR-9015771. From Symposium 
on electron correlation: Trieste (Italy); 22 Jul - 3 aug 1991. Order 
Number DE91016759. Source: OSTI: NTIS: INIS: GPO Dep. 

The modern era of electron-electron interactions began a decade 
ago. Plummer's group initiated a program of using angular resolved 
photoemission to examine the band structure of the simple metals. 
Beginning with aluminum, and carrying on to sodium and potas- 
sium, they always found that the occupied energy bands were 
much narrower than expected. For example, the compressed en- 
ergy bands for metallic potassium suggest a band effective mass 
of m* = 1.33m.~. This should be compared to the band mass found 
from optical conductivity m*/m, = 1.01 = 0.01. The discrepancy 
between these results is startling. It was this great difference which 
started my group doing calculations. Our program was two-fold. On 
one hand. we reanalyzed the experimental data. in order to see if 
Plummer's result was an experimental artifact. On the other hand, 
we completely redid the electron-electron self-energy calculations 
for simple metals, using the most modern choices of local-field cor- 
rections and vertex corrections. Our results will be reported in 
these lectures. They can be summarized as following: Our caicula- 
tions give the same effective masses as the older calculations. so 
the theory is relatively unchanged: Our analysis of the experiments 
suggests that the recent measurements of band narrowing are an 
experimental artitact. 38 refs., 9 figs. 


33215 (CONF-910972-1) Valence and phonon excitations 
in high-resolution electron microscopy. Wang. Z.L. (Tennessee 
Univ., Knoxville, TN (United States). Dept. of Materials Science 
and Engineering); Bentley, J. Oak Ridge National Lab., TN (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Biennial 
conference of the electron microscopy and analysis group of the 
Institute of Physics (EMAG '91): advances in the instrumentation 
and techniques for electron and other microscopies and trade exhi- 
bition; Bristol (United Kingdom): 10-13 Sep 199 Order Number 
DE91017684. Source: OSTI; NTIS: GPO Dep. 

Based on inelastic scattering wave mechanics, a general theory 
has been proposed to include the effects of valence excitations in 
image simulations for high-resolution electron microscopy (HREM) 
of relatively thick crystals. For very thin foils (< 5 nm at 400 kV), 
the general theory reduces to a simple theory in which the image 
can be considered as an incoherent sum of images from incident 
electrons of different energies weighted by the intensity distribution 
in the electron energy-loss spectrum from the same are. The effect 
of phonon scattering can be included in HREM image calculations 
by introducing an absorption function. 7 refs. 


33216 


(DESY—91-032) New universality class for supercon- 
ducting order parameter. Dobroliubov, M.Il. (AN SSSR, Moscow 


(USSR). Inst. Yadernykh  Issledovanij); Khlebnikov, S.Yu. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Apr 1991. 14p. Order Number DE92704556. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We present a model of superconductivity with pairing due to 
Aharonov-Bohm forces. The gap is proportional to the first power 
of the small parameter (in which the self-consistent perturbation 
scheme is developed), as opposed to the BCS class of models 
where the gap is exponentially suppressed with the small parame- 
ter. (orig.). 


33217 (IAE-4654-9) Technique for study on disordered 
systems by means of neutron diftraction at the 'Fakel’ acceler- 
ator pulse source. Isakov, S.L.; Ishmaev, S.N. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1988. 25p. (In Russian). Order 
Number DE91642964. Source: OSTI; NTIS (US Sales Only); INIS. 

The main characteristics of the neutron diffractometer at the ac- 
celerator 'Fakel’ and the system of programs for time-of-flight 
experiment data processing for structural studies of disordered sys- 
tems are presented. 14 refs.; 10 figs. 


33218 (IAE-4675-9) On the decomposition of Moessbauer 
spectra into partial valent components. Afanas’ev, A.M.; 
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Tsymbal. E.Yu.; Yuldashe. U.Yu. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR. Moscow (USSR). Inst 
Atomnoj Ehnergii. 1988. 17p. Order Number DE91642965. Source: 
OSTI: NTIS (US Sales Only); INIS. 

The simple method of experimental Moessbauer spectra decom- 
position into two partial spectra, symmetrical in respect to their 
chemical shifts. is suggested. The proposed method permits one to 
extract chemical shifts and quadrupole splittings values with high 
accuracy. As euaspies. the decomposition of modelles spectra and 
emission MgF2:Co°’ and SrF2:Co*’ spectra into partial compo- 
nents which correspond to Fe** and Fe* ions is carried out: the 
chemical shifts and the quadrupole interaction constant for Fe** in 
SrF2 are determined. 3 refs.; 7 figs.; 1 tab. 


33219 (IAE-4954-9) Physical-mathematical model of dam- 
age regions in irradiated heavily doped silicon. Litvinov, V.L.; 
Ukhin, N.A.; Churakov, Yu.l. Gosudarstvenny} Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR. Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 23p. (In Russian). Order Number 
DE91643015. Source: OSTI; NTIS (US Sales Only); INIS. 

A physical mode! of damage regions produced in heavily doped 
silicon by high-energy particles generating displacement cascades 
is considered. The model is based on the current ideas about dam- 
ages in materials with a moderate impurity content and makes 
allowance for a specific nature of heavy doping. The potential and 
the field strength of such areas have been calculated. The depen- 
dences of these quantities on the properties of the original material, 
the energy and spectrum of the irradiating particles are discussed 
as applied to the reactor neutrons. The experimental results can be 
adequately explained in the framework of the model proposed. 


33220 (IAE-4963-11) Spectra and models of luminescence 
of barium-based fluorides. Rodnyy, P.A.; Terekhin, M.A.; 
Mel’chakov, E.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 
15p. Order Number DE91642966. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Using the synchrotron and X-ray radiation, the luminescent prop- 
erties of barium-ion-containing fluorides are investigated. The 
studies have shown that by changing the compound composition, it 
is possible to achieve a gain in luminescence of different forms, 
depending on the problems specified. Binary and mixed fluorides 
are promising for obtaining an intensive subnanosecond lumines- 
cence. 20 refs.; 10 figs. 


33221 (IAE-5016-9) Crystal fields and ligand fields for 3d 
impurities in CdTe. Kikoin. K.A.; Kurek, |.G.; Mel’nichuk, S.V. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1990. 21p. Order Number 
DE91642967. Source: OSTI; NTIS (US Sales Only); INIS. 

The deep level positions for CdTe doped by transitions metal im- 
purities are calculated in a framework of the resonance Anderson 
model. The numerical calculation includes the many-electron cor- 
rections to the mean-field approximation and gives the structure of 
excited terms. Comparison with the experiment shows that: (a) 
contrary to the standard assumptions of the crystal field theory the 
covalent bonding between the impurity and ligand electrons gives 
the main contribution to d-level splitting; (b) the resonance model 
gives good numerical description of experimental electronic transi- 
tions for light impurities V and Cr in CdTe, but for covalent effects 
becomes stronger for heavy elements, and the theory should be 
improved for these impurities. 17 refs.; 7 figs.; 2 tabs. 


33222 (I\C—90/366) Microscopic models of phase transi- 
tions in the CsHSO, type crystals. Rustamov, K.A. (international 
Centre for Theoretical Physics, Trieste (Italy)); Javadov, N.A. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 
19p. Order Number DE91642968. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Microscopic models of the phase transitions described by two 
wave vectors (corresponding to the centre and the boundary of the 
Brillouin zone) in the CsHSO, type crystals are presented. On the 
basis of the symmetry analysis, obtained recently, molecular field 
and cluster approximations are considered. Limitation of this analy- 
sis is related to the large number of parameters. Possible phase 
diagrams within the MFA are presented. In the case of CA within 





the Slater type model in KDP the necessity of taking into account 
the parameter of long range interaction is shown. (author). 18 refs, 
4 figs, 2 tabs. 


33223 (INIS-SU-245, pp. 9-11) Monoclinization of 
YBazCu,07_, lattice during film epitaxial growth on (001) 
SrTiO3. Martovitskij. V.P.; Rodin, V.V. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1990. 44p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003123. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Monoclinization of YBa2Cuz07_, and the presence of mainly 
one twinning plane during film growth on SrTiO; sublayers disori- 
ented from (001) are detected. Axes a-vector of each twinned 
domain remain parallel to <100> axes of sublayer, and axes b- 
vector shift by 0.3 deg. 6 refs.; 2 figs. 


33224 (INIS-SU-245, pp. 12-14) Structural peculiarity of Y- 
Ba-Cu-O films produced by magnetron sputtering on cold 
substrates. Vishnyakev, Yu.V.: Martovitskij, V.P.; Rodin, V.V. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 44p. (In Russian). 
In Experimental and theoretical physics: Collection. Order Number 
DE91003123. Source: OSTI; NTIS (US Sales Only); INIS. 

By the method of X-ray diffraction analysis structural peculiarities 
of Y-Ba-Cu-O films grown by magnetron sputtering on cold sub- 
strates are studied. The presence of phases with perovskite 
structure in the interphase is ascertained and peculiarities of the 
film texture are determined. 13 rets.; 2 figs. 


33225 (INIS-SU-245, pp. 29-31) Effect of nitrogen implante- 
tion on ZnSe:Ag* electric properties and electroluminescence 
of p-n junctions based on it. Georgobiani, A.N.; llyukhina, Z.P.; 
Lepnev, L.S.; Mullabaev, |.D. AN SSSR, Moscow (USSR). Fizich- 
eskij Inst. 1990. 44p. (In Russian). In Experimental and theoretical 
physics: Collection. Order Number DE91003123. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Comparative investigation of electric characteristics of ZnSe:Ag* 
and ZnSe:Ag*, N*-p-type layers produced on n-ZnSe has been 
carried out. In case of additional implantation of ZnSe:Ag* by nitro- 
gen ions specific resistance of the layer decreases 10°-10°-told, 
and in electroluminescence of p-n transitions a band with 
Amax=458nm appears. The nature of electrically active centres in 
the implanted layers is discussea. 14 refs.; 3 figs. 


33226 (INIS-SU-245, pp. 32-34) Luminescence and electric 
properties of ZnSe:Ag* and p-n junction based on it. Georgob- 
iani, A.N.; llyukhina, Z.P.; Lepnev, L.S.; Mullabaev, |.D.; Spitsin, 
A.V. AN SSSR, Moscow (USSR). Fizicheskij inst. 1990. 44p. (In 
Russian). In Experimental and theoretical physics: Collection. Or- 
der Number DE91003123. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Photoluminescence and electric properties of XnSe monocrystals 
implanted by silver are investigated. A gradual p-n transition with 
potential barrier 2 eV high on the basis of low-ohmic n-ZnSe(1- 
200hmxcm) is obtained by means of silber ion implantation. 
Injection electroluminescence (EL) and voltampere characteristics 
of the structures are studied. The mechanism of current passing 
and the nature of EL bands observed are discussed. 18 refs.; 4 
figs. 


33227 (INIS-SU—258, pp. 24-26) Mechanisms of defect for- 
mation in zinc selenide during impulsed irradiation by powerful 
subthreshold electron beams. Georgobiani, A.N.; Kotlyarevskij, 
M.B.; Dement’ev, B.P.; Levanovich, B.N.; Yakubovich, N.I. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 45p. (In Russian). 
In Experimental and theoretical physics: Collection. Order Number 
DE91003124. Source: OSTI; NTIS (US Sales Only); INIS. 

Processes of subthreshold defect formation on irradiation of 
ZnSe by electron pulsed beams having 90ns durtion and 0.2-1.3 J/ 
cm* energy density in a pulse are studied. Irradiated layers are 
tested by electron microscopy and photoluminescence methods. 10 
refs.; 2 figs. 


33228 (INIS-SU-258, pp. 33-35) Luminescence in LaF, 
monocrystals activated with Nd and Pr. Aleksandrov, Yu.M.; 
Makhor, V.N.; Uvarova, T.V.; Yakimenko, M.N. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1990. 45p. (In Russian). In Experimental 
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and theoretical physics: Collection. Order Number DE91003124. 
Source: OSTI: NTIS (US Sales Only); INIS. 

using 7-28 eV synchrotron radiation. luminescence excitation 
spectra of LaF3Nd°+(1%) and LaF3Pr*(0.1-10%) crystals are 
studied. For LaF3Nd an excitation spectrum of the short-time lumi- 
nescence component. caused by 5d-4f emission transitions in 
Nd**. is isolated. In LaF3Pr realization of the shock mechanism of 
excitation of luminescence impurity centres by fast photoelectrons 
is confirmed. 11 refs.; 2 figs. 


33229 (INIS-SU-259/A. pp. 3-5) Study of submicroscopic 
magnetic inhomogeneity in ferromagnets using very cold neu- 
trons. Kuznetsov. S.P.: Meshkov, I.V.; Perekrestenko, A.D.; 
Shelagin, A.V. AN SSSR. Moscow (USSR). Fizicheskij Inst. 1989. 
61p. (In Russian). In Experimental and theoretical physics: Collec- 
tion. Order Number DE91003121. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An original method to study submicroscopic magnetic inhomo- 
geneities is described. Using very cold neutrons (E<or 
approx.10-*eV) in 5®Ni ferromagnet the dispersion of magnetic in- 
duction fluctuations and correlation lengths are determined. 12 
rets.; 2 figs. 


33230 (INIS-SU-259/A, pp. 33-35) Anisotropy of optical 
properties of YBajCu,0, and Bi2(Sr;_,Cax),Cu2O0,,,. Abel’, 
E.V. (and others); Bagaev. V.S.: Basov, D.N. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. 61p. (in Russian). In Expenmental 
and theoretical physics: Collection. Order Number DE91003121. 
Source: OSTI; NTIS (US Sales Only): INIS. 

Polarization spectra of IR reflection in the range of frequencies 
50-5000cm—' of YBazCu30, and  Bio(Sr;_,Cax)gCu20¢,, 


monocrystals are obtained. Considerable anisotropy of optical 
properties for Eyector tr c-vector. and E-vector parallel c-vector ori- 
entations is detected, and for YBapCu30, rhombic monocrystals in 
the middie IR range it is also detected for E-vector parallel a-vector 
and E-vector parallel b-vector orientations. 11 refs.; 3 figs. 


33231 (INIS-SU-263, pp. 6-8) Cross-luminescence in 
BaY2F, crystals. Aleksandrov, Yu.M.; Makhov, V.N.; Syre- 
jshchikova, T.1.; Uvarova, T.V.; Yakimenko, M.N. AN SSSR, 
Moscow (USSR). Fizicheskij Inst. 1990. 46p. (in Russian). In Ex- 
perimental and theoretical physics: No. 3. Order Number 
DE91003126. Source: OSTI; NTIS (US Sales Only); INIS. 

Spectra of excitation by 8-30 eV pulse synchrotron radiation at 
the temperatures of 100-300 K of BaYoFg crystals have been 
studied. A short-time (tau~=3 ns) cross-luminescence, having exci- 
tation threshold at 19.3 eV, is detected. Quantum yields of the 
cross-luminescence and long-term component of luminescence, as 
well BaY2Fg band structure parameters, have been evaluated. 


33232 (INIS-SU-263, pp. 21-23) Defects with deep levels 
caused by Se and Kr ion implantation and annealing under 
SigN, protective coating in GaAs epitaxy films. Bobrova, E.A.; 
Galkin, G.N.; Kudryavtseva, T.N.; Sveshnikov, Yu.N.; Tigishvili, 
M.G. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1990. 46p. (in 
Russian). In Experimenta/ and theoretical physics: No. 3. Order 
Number DE91003126. Source: OSTI; NTIS (US Sales Only); INIS. 

By the method of deep level relation spectroscopy it has been 
ascertained that after SE and Kr ion implantation in GaAs epitaxial 
films at the dose of 5x10 '* cm-* and after annealing under pro- 
tective overcoat of SizN, at 800 grad C, defects with the activation 
energies of 0.72 and 0.49 eV are the main ines. The first of them 
is caused by implantation, and the second one - by the influence of 
annealing under protective overcoat. Practically total activation of 
Se impurity has been attained. 


33233 (IS-T-1494) Photoemission study of Ce/Ta(110) and 
Ce/W(110) interfaces and the catalytic oxidation effect. Gu, 
Chun. Ames Lab., IA (United States). 6 Aug 1991. 86p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-82. Order Number DE91018167. Source: OSTI; NTIS; 
GPO Dep. 

Photoemission spectroscopy was used to study Ce/Ta(110) and 
Ce/W(110) interfaces, and the catalytic oxidation effect on both sur- 
faces. A weak Ce/Ta interface reaction is illustrated by the reduced 
Ta 4f surface core-level shift (SCS) upon Ce adsorption. No Ce/Ta 
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interdiffusion was found. The Ce layer may greatly enhance the ox- 
idation of Ta(110). Oxidation of Ce/Ta(110) at 300 K yields on 
monolayer (ML) of Ta suboxide (~TaQO). followed by the rapid tor- 
mations of Ta2Os. Ce/W(110) adsorption patterns were determined 
by low-energy electron diffraction. For © < 0.5 ML, the adsorption 
structure is characterized by one-dimensional commensuration 
along the [110] direction. It changes abruptly to a hexagonal pattern 
after 0.5 ML. The interatomic spacing shrinks continuously from 9% 
larger than that for y-Ce to 3% smaller than that for aCe. Corre- 
spondingly the Ce 4f photoelectron spectrum evolves to resemble 
that of a-Ce. W 4f core levels are also correlated to the adsorption. 
A significantly widened W SCS is found at low Ce coverages. After 
the formation of the hexagonal patterns, the Ce-W registration is 
lost. and the interaction within the Ce layer increases. The SCS for 
the top layer of W is partially restored. Electronic charge polariza- 
tion from Ce toward the W (or Ta) substrate is believed to be the 
key mechanism for the Ce-induced SCS. 


33234 (IS-T-1558) Diamond thin films grown by microwave 
plasma assisted chemical vapor deposition. Leksono. M. Ames 
Lab.. IA (United States). 5 Sep 1991. 133p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE91018553. Source: OSTI; NTIS: GPO Dep 
Undoped and boron doped diamond thin films have been suc- 
cessfully grown by microwave plasma chemical vapor deposition 
from CH,. Ho, and BoHg. The films were characterized using x- ray 
diffraction techniques, Raman and infrared spectroscopies, scan- 
ning electron microscopy, secondary ion mass spectrometry, and 
various electrical measurements. The deposition rates of the dia- 
mond films were found to increase with the CH, concentration, 
substrate temperature, and/or pressure, and at 1.0% methane, 
900°C, and 35 Torr, the value was measured to be 0.87 ym/hour. 
The deposition rate for boron doped diamond films, decreases as 
the diborane concentration increases. The morphologies of the 
undoped diamond films are strongly related to the deposition pa- 
rameters. As the temperature increases from 840 to 925 C, the film 
morphology changes from cubo-octahedron to cubic structures, 
while as the CH, concentration increases from 0.5 to 1.0%, the 
morphology changes from triangular (111) faces with a weak pre- 
ferred orientation to square (100) faces. At 2.0% Ch, or higher the 
films become microcrystalline with cauliflower structures. Scanning 
electron microscopy analyses also demonstrate that selective de- 
position of undoped diamond films has been successfully achieved 
using a lift-off process with a resolution of at least 2 um. The x-ray 
diffraction and Raman spectra demonstrate that high quality 
diamond films have been achieved. The concentration of the non- 
diamond phases in the films grown at 1.0% CH, can be estimated 
from the Raman spectra to be at less than 0.2% and increases 
with the CH, concentration. The Raman spectra of the boron 
doped diamond films also indicate that the presence of boron 
tends to suppress the nondiamond phases in the films. Infrared 
spectra of the undoped diamond films show very weak CH stretch 
peaks which suggest that the hydrogen concentration is very low. 


33235 (JINR—-14-90-239) Neutron diffraction investigations 
of the electric field influence on the crystals. of 
Sr,Ba,_,Nb.O, (x=0.70, 0.75). Prokert, F. (Zentralinstitut fuer 
Kerntorschung, Rossendorf (Germany, F.R.)); Balagurov, A.M.; 
Savenko, B.N.; Sangaa, D. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1990. 12p. (in Russian). Order 
Number DE92600172. Source: OSTI; NTIS (US Sales Only); INIS. 

The electric field influence on structure reconstructions was stud- 
ied in a Sr,Ba,_,Nb2O¢ (x=0.70, 0.75) crystal on the time-of-flight 
neutron diffractometer. The measurements were conducted from 
room temperature up to 773 K in electric fields up to 4 kV/cm. At 
cooling a crystal under a field is observed the reduction of the 
diffraction peak integral intensity. When the field is applied to a 
crystal being in the state of thermal depolarization, the reflection in- 
tensities of the [001] type increase nonmonotonically due to the 
applied field. Field effects at room temperature clearly point to the 
existence inside a crystal of a ferroelectric domain structure with 
the opposite polarization direction in neighbouring domains. 13 
refs.; 12 figs. 


33236 (JINR-E—14-90-253) ySR study of the relaxation of 
Ho and Er magnetic moments in high-T, 1-2-3 compounds. 
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Grebinnik, V.G. (Joint Inst. for Nuclear Research. Dubna (USSR). 
Lab. of Nuclear Problems): Duginov. V.N.: Zhukov. V.A. Joint Inst. 
for Nuclear Research. Dubna (USSR). Lab. of Nuclear Problems. 
1990. 8p. Order Number DE92600171. Source: OSTI: NTIS (US 
Sales Only): INIS 

Submitted to 5.international Conference on muon spin rotation, 
relaxation and resonance. Oxtord (UK). 9-12 Apr 1990. 

High-temperature superconductors HoBazCu307_, (T-=93 K). 
Hoo 5 Yo. 5sBaoCu3O7_, (Te 93 K) and ErBazCu307_, (T. +95 K) 
were investigated by zero-field »~SR-technique. The muon spin 
depolarization rate connected with the fluctuation frequency of rare- 
earth ion magnetic moments was measured. It was found that the 
samples with holmium show fast increase of the muon spin depo- 
larization rate at the temperatures below 20 K_ while in 


ErBa.Cu3,07_, the depolarization rate remains low in the whole 
studied temperature region (4.2 - 270 K). The sharp difference be- 
tween the behaviours of the muon spin depolarization rate may be 
explained by the difference between the ground state of Ho* and 
Er** ions in the crystalline field of the lattice. 14 refs.; 2 figs. 


33237 (KEK-90-17,. pp. 86-102) Q-dependence of intensity 
of neutron scattering. Ozaki, Yoshiaki (Nagoya Inst. of Tech. 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1990. (CONF-9004308-: 2. meeting on tunnel, 
Tsukuba (Japan), 24 Apr 1990). In TUNNEL 902. 149p. Order 
Number DE91780304. Source: OSTI; NTIS (US Sales Only); INIS. 

The fundamental formula is presented for the intensity of thermal 
neutron scattering by rotor system containing some protons. By the 
introduction of orientational pocket states to rotational part, we 
obtain the rather simple expression which depends on Q, the abso- 
lute value of momentum transfer of neutron. The examples are 
shown in the case of three-dimensional rotor and one-dimensional 
rotor. The calculated result is compared with experiment. (author). 


33238 (KEK-—90-17, pp. 59-85) Tunnelling measurements of 
methane, methy! pyridine and its derivatives, and ammonia in 
cesium intercalated graphite on IRIS. Carlile, C.J. (Rutherford 
Appleton Lab., Chilton (UK)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1990. (CONF-9004308-: 2. 
meeting on tunnel, Tsukuba (Japan), 24 Apr 1990). In TUNNEL 
902. 149p. Order Number DE91780304. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Quantum mechanical tunnelling of absorbed and intercalated 
molecules is a sensitive probe for the potential of the absorbate 
and the site structure of absorbents. Tunnelling occurs when the 
wave functions of two or more identical atoms with degenerate vi- 
brational energy levels overlap. The energy levels split in order to 
lift this degeneracy. This splitting is referred to as tunnelling and is 
observable at low temperatures when the effects of thermal vibra- 
tions are small. The crystal structures of methane and its mixtures 
with rare gases are discussed first. Investigations of the effect on 
the tunnelling spectra of alloying methane with rare gases have re- 
vealed some detailed dynamical behaviours caused by disorder in 
such materials. The structure and dynamics of absorbed ammonia 
in cesium intercalated graphite is then investigated. Results are 
discussed in relation to inelastic spectra, diffraction patterns, the 
temperature dependence of tunnelling lines, and librational density 
of states. The report then addresses the torsional dynamics at low 
temperature of the methyl groups in crystalline 4-methyl pyridine, 
focusing on spectroscopic measurements of 4-methyl pyridine on 
IRIS, and experimental confirmation of the quantum sine-Gordon 
breather theory. (N.K.). 


33239 (KFTI-88-51) Over-molecular structure of pyro- 
graphite. Sokol, A.A. (and others); Cheremskoj, P.G.; Shulaev, 
V.M. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko- 
Tekhnicheskij Inst. 1988. 15p. (In Russian). Order Number 
DE91642969. Source: OSTI; NTIS (US Sales Only); INIS. 

A correlation was made between the data, obtained by various 
structural methods (transmission electron microscopy of thinned 
samples and replicas from gold decorated surfaces, examination of 
surface relief by scanning electron microscope, electron diffractom- 
etry, small angle X-ray scattering) and the data of element analysis 
according to the method of backward Rutherford scattering and 
measurement of X-ray density and density, determined by hydro- 
static weighting. The concept broadens principally the knowledge 





about pyrographite microstructure. acquired from analysis of width 
of X-ray diffraction maximum profiles 


33240 (KFT|-88-63) Diffusion rate at the growth of 
macrodefects in ensembles. Slezov, V.V. AN Ukrainsko; SSR 
Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1988. 15p. (In 
Russian). Order Number DE91642960. Source: OSTI:; NTIS (US 
Sales Only): INIS 

Complete system of equations, describibg diffusion flux to any 
macrodefect from ensemble in approximation of self-consistent dif- 
fusion field for finite size particles was formulated. Rates of change 
of sizes of macrodefects. representing chemical compound of arbi- 
trary content, were determined with account of all mentioned 
factors 


33241 (KU-HCOE-FL2-R-90-15) Sputtering of copper crys- 
tals by soluble and non-soluble ions. Sarholt-Kristensen, L. 
(Copenhagen Univ. (Denmark). H.C. Oersted Inst.); Johansen, A.; 
Johnson. E.; Steenstrup, S.; Chechenin, N.; Chernysh, V.S 
Copenhagen Univ. (Denmark). H.C. Oersted Inst. 1990. 19p. 
(CONF-900936—: 7. international conference on ion beam modifi- 
cation of materials (IBMM-7) and exposition, Knoxville, TN (United 
States). 9-14 Sep 1990). Order Number DE92600244. Source 
OSTI: NTIS (US Sales Only); INIS 

Single crystals of copper have been implanted along the <111> 
direction with 100 keV tin ions and 150 keV lead ions to fluences 
from 6x10®° m-® to 2x10 m-*. Angular distributions and total 
amounts of sputtered atoms have been determined by collecting 
the sputtered material on hemicylindrical aluminum strips. Further- 
more, the total sputter yields have been measured by the 
weightloss method. In the case of implantations with tin ions, the 
total sputter yield of copper atoms and the partial sputter yield of 
tin atoms agree with the saturation concentration of tin measured 
by RBS analysis. This ts also true for low-fluence implantations of 
lead, but at higher fluences the sputter yields of lead and copper 
are conflicting with the near-surface concentration of lead. This 
may partly be ascribed to changes in the shape of the RBS spec- 
tra associated with the onset of severe surface topography starting 


at fluences around 5x10*’ m-*. (orig.). 


33242 (KU-HCOE-FL2-R-91-01) Muon diffusion and quan- 
tum motional narrowing. Gunnarsson. G.; Hedegard, P. 
Copenhagen Univ. (Denmark). H.C. Oersted Inst. 1991. 12p. Order 
Number DE92600173. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the motional narrowing of a spin-1/2 particle, diffusing 
in a solid with random magnetic fields at sites. At high tempera- 
tures, where the particle performs random walk between sites, the 
spin relaxes according to the classical theory of motional narrow- 
ing. At low temperatures, where the particle is delocalized, the 
classical theory is shown to break down. (orig.). 


33243 (KU-HCOE-FL2-R-91-05) Gauge invariant formula- 
tion of the intracollisional field eftect including collisional 
broadening. Bertoncini, R.; Jauho, A.P. Copenhagen Univ. (Den- 
mark). H.C. Oersted Inst. 1991. 31p. Order Number DE92600242. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A gauge-invariant formalism is presented for describing nonper- 
turbatively the effects of the electric field on electron-phonon 
scattering in a nondegenerate semiconductor. The Kadanoff-Bayn 
nonequilibrium formulation of many-body systems is employed to 
treat the intracollisional field effect and collisional broadening on 
equal footing. We derive an analytic, gauge-invariant model for the 
spectral density function and for the density of energy states which 
accounts for both effects simultaneously in a relatively simple and 
rigorous way. (orig.) 


33244 (LAFI-160) Non-equilibrium phase transition for the 
system of interacting point detects. Devyatko, Yu.N.; Makletsov, 
A.A.; Rogozhkin, S.V.; Tronin, V.N. AN Latvijskoj SSR, Riga 
(USSR). Inst. Fiziki. 1989. 35p. (In Russian). Order Number 
DE91643017. Source: OSTI; NTIS (US Sales Only); INIS. 

The interaction of vacancies with different types of non- 
equilibrium point defects, mainly with substitution impurities, gives 
rise to the effective interaction, which is attractive for long 
distances. The diffusion currents of vacancies and substitution im- 
purities are calculated in the mean-field approximation. The stability 
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of homogeneous state of the system of interacting defects is inves- 
tigated in terms of diffusion-type equations. The condition of the 
first-order phase transition to the inhomogeneous state is obtained 
Some characteristics of new phase are calculated in terms of order 
parameter field. 39 refs. 


33245 (LA-UR-91-2257) X-ray absorption fine structure of 
systems in the anharmonic limit. Mustre de Leon, J. (Los 
Alamos National Lab.. NM (United States)): Conradson. S.D.: 
Batistic, |.; Bishop. A.R.; Raistrick, |.: Jackson. W.E.; Brown, G.E. 
Los Alamos National Lab., NM (United States). [1991]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9107128—1: Conference on x-rays in ma- 
terials analysis Il: novel applications and recent developments, San 
Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE91016070. Source: OSTI: NTIS: INIS: GPO Dep. 

A new approach to the analysis of x-ray absorption fine structure 
(XAFS) data is presented. It is based on the use of radial distribu- 
tion functions directly calculated from a_ single-particle ion 
hamiltonian containing model potentials. The starting point of this 
approach is the statistical average of the XAFS for an atomic pair. 
This average can be computed using a radial distribution function 
(RDF), which can be expressed in terms of the eigenvalues and 
wavefunctions associated with the model potential. The pair poten- 
tial describing the ionic motion is then expressed in terms of 
parameters that are determined by fitting this statistical average to 
the experimental XAFS spectrum. This approach allow the use of 
XAFS as a tool for mapping near-neighbor interatomic potentials, 
and allows the treatment of systems which exhibit strongly anhar- 
monic potentials which can be treated by perturbative methods. 
Using this method we have analyzed the high temperature behav- 
ior of the oxygen contributions te the Fe K-edge XAFS in the 
ferrosilicate minerals andradite (Ca3FesSigQ;2) and magne- 
siowustite (MgooFeo;O). Using a temperature dependent 
anharmonic correction derived from these model compounds, we 
have found evidence for a local structural change in the Fe-O coor- 
dination environment upon melting of the geologically important 
mineral fayalite (Fe2SiO,). We have also employed this method to 
the study of the axial oxygen contributions to the polarized Cu K- 
edge XAFS on oriented samples of YBa>Cu,07 and related 
compounds. From this study we find evidence for an axial oxygen- 
centered lattice distortion accompanying the superconducting 
phase transition and a correlation between this distortion and Te. 
The relation of the observed lattice distortion to mechanisms of su- 
perconductivity is discussed. 33 refs., 6 figs. 


33246 (LA-UR-91-2381) High pressure Moessbauer spec- 
troscopy in diamond anvil cells. Taylor, R.D. (Los Alamos 
National Lab., NM (United States)); Pasternak, M.P. Los Alamos 
National Lab., NM (United States). [1991]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9103193—1: Stan Hanna Mossbauer spectroscopy 
workshop, Stanford, CA (United States), 15 Mar 1991). Order 
Number DE91016018. Source: OSTI; NTIS; GPO Dep. 

Diamond anvil cells provide a means to obtain near-hydrostatic 
pressures from the kilobar to the megabar regime. Moessbauer 
spectroscopy (MS) nicely complements the optical and X-ray mea- 
surements usually made. After a brief summary of the techniques 
applicable to MS, we present several examples of high pressure 
MS including hysteresis in the .-, transition in Fe, metallization in 
molecular crystals and the insulator-metal Mott transition in Nilo 
and Cols. 25 refs., 7 figs. 


33247 (LUNFD6-TFME-—1022-1-66-1991) Electronic struc- 
ture calculations on detects and impurities in semiconductors. 
Hongqi Xu. Lund Univ. (Sweden). Dept. of Theoretical Physics. 13 
May 1991. 70p. Order Number DE92600174. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Self-consistent tight-binding methods are developed and used to 
investigate a number of defects in silicon and in four different Ill-V 
compound semiconductors, GaP, GaAs, GaSb, and InP. The wave 
functions of defect states are calculated with the use of the ‘largest 
weight method’. The hyperfine interaction parameters are in turn 
derived from the calculated wave functions of gap states. Substitu- 
tional phosphorus-vacancy (V-P), interstitial hydrogen-vacancy 
(V-H), and substitutional phosphorus-interstitial hydrogen-vacancy 
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(V-H-P} complexes in silicon are studied in detail. We demonstrate 
that in the V-H and V-H-P complexes the electrical activity of the 
silicon dangling bonds are well passivated by phosphorus atoms at 
substitutional position through Coulomb attractions and by hydro- 
gen atoms at bonding positions through strong orbital interactions 
and all the remaining electrical activity in these complexes can be 
accounted for by those silicon dangling bonds which have neither 
been attached by hydrogen atoms nor replaced by phosphorus 
dangling bonds. In the V-P complexes. the phosphorus-dangling- 
bond states are found to interact with the silicon-dangling-bond 
states and. therefore. significant contributions from phosphorus 
dangling bonds to the electrically active gap states of these com- 
plexes are found. Detailed investigations on neutral and charged 
vacancies and divacancies in GaP, GaAs, GaSb, and InP are car- 
ried out. We find that with the Fermi level at an energy around the 
midpoint of the fundamental band gap. an isolated cation and an 
isolated anion vacancy in each of the four compound semiconduc- 
tors have opposite charge states and may thus attract each other 
We demonstrate that a divacancy in these compounds can have 
many charge states. and can introduce many energy levels into the 
fundamental band gap. revealing the complex nature of the defect 
(Abstract Truncated) 


33248 (NORDITA-91/15-Siprepr.)) Crossover from three- to 
two-dimensional behavior of the vortex energies in layered 
XY-models for high T, superconductors. Weber, H. (Nordisk 
Inst. for Teoretisk Fysik (NORDITA). Copenhagen (Denmark)): 
Jeldtoft Jensen, H. Nordisk Inst. for Teoretisk Fysik (NORDITA), 
Copenhagen (Denmark). 1991. 20p. Order Number DE92600175. 
Source: OSTI: NTIS (US Sales Only); INIS 

We use Monte Carlo simulations of a layered XY-model to study 
the phase fluctuations in high Te superconductors. A vortex- 
antivortex interaction dominated by a term linear in the vortex 
separation is found in the low temperature region. This is in 
agreement with a zero temperature variational calculation. At tem- 
perature just above the 2D vortex unbinding temperature the linear 
term vanishes and an ordinary 2D vortex behaviour is found. This 
explains the finding that the High T. superconductors show 2D 
properties in the vortex fluctuations responsible for the resistivity 
transition close to the critical temperature. (orig.). 


33249 (PNL-SA-19819) Defect production in high energy 
cascades: The roles of MD and BCA simulations. Heinisch, 
H.L. Pacific Northwest Lab., Richland, WA (United States). Jun 
1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-9105172—4: In- 
ternational Energy Agency (IEA) workshop on the use of molecular 
dynamics in modeling radiation effects and other non-equilibrium 
phenomena. La Jolla, CA (United States), 6-8 May 1991). Order 
Number DE91017423. Source: OSTI; NTIS; GPO Dep. 

The processes of radiation damage, from initial defect production 
to microstructure evolution, occur over a wide spectrum of time 
and size scales. An understanding of the fundamental aspects of 
these processes requires a spectrum of theoretical models, each 
applicable in its own time and distance scales. As elements of this 
spectrum of models, molecular dynamics and binary collision simu- 
lations play complementary roles in the characterization of the 
primary damage state of high energy collision cascades. Molecular 
dynamics is needed to describe the individual point defects in the 
primary damage state with the requisite physical reality. The binary 
collision approximation is needed to model the gross structure of 
Statistically significant numbers of high energy cascades. Informa- 
tion provided by both models is needed for connecting the defect 
production in the primary damage state with the appropriate mod- 
els of defect diffusion and interaction describing the microstructure 
evolution. 9 refs., 1 fig. 


33250 (SAND-91-0945C) Valence-band energy dispersion 
in modulation-doped quantum wells: Effect of strain and con- 
finement on heavy- and light-hole mixing. Lyo, S.K.; Jones, E.D. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9109208-3: International sym- 
posium on gallium arsenide and related compounds, Seattle, WA 
(United States), 23-26 Sep 1991). Order Number DE91018362. 
Source: OSTI; NTIS; GPO Dep. 
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We present theory and data for the valence-band structure for 
lattice-matched. strained. symmetrically- and asymmetrically-doped 
quantum wells (QW’s). Our self-consistent kep calculation using a 
plane-wave basis (PWB) yields accurate results and can be ap- 
plied to arbitrary potential profiles. The PWB is convenient for 
shallow as well as type 2 QW’'s (with the light-hole QW inverted 
due to strain). Excellent agreement is obtained between the theo- 
retical dispersion curves and the data. 6 refs., 3 figs. 


33251 (UCRL-ID-108040) The response history Monte 
Carlo method for electron transport. Ballinger, C.T. Lawrence 
Livermore National Lab.. CA (United States). 1 Aug 1991. 199p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91018295. Source: 
OSTI, NTIS: GPO Dep. 

The Response History Monte Carlo (RHMC) method is depen- 
dent upon along Monte Carlo calculations to generate the 
probability distributions in the local calculations. An analog Monte 
Carlo code was written and is described, along with sampling tech- 
niques. Comparisons with experimental data and existing codes 
were performed to benchmark the analog code. The condensed 
history methodology used in most electron transport codes is out- 
lined. In an effort to determine why condensed history methods fail. 
this paper shows results obtained by replacing the multi-scatter dis- 
tributions currently used in condensed history by those calculated 
via analog Monte Carlo. The RHMC method is described by outlin- 
ing the local and global calculation procedures. This paper also 
contains some RHMC code results that are compared to con- 
densed history codes. experimental measurements, and analog 
Monte Carlo code results. 


33252 (UCRL-JC—105706) Interferometric measurements of 
refractive index inhomogeneity in fused silica. Tesar, A.A.; 
Eickelberg, W.K.; Taylor, J.R. Lawrence Livermore National Lab., 
CA (United States). 23 Apr 1991. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9104289-1: Symposium on solid-state optical materials, 
Cincinnati, OH (United States), 30 Apr 1991). Order Number 
DE91016930. Source: OSTI: NTIS; GPO Dep. 

Refractive index inhomogeneity of transmissive optics causes 
laser beam wavefront distortion. Interferometric techniques have 
proven useful not only for grading fused silica homogeneity, but 
also for understanding its origin. Measurements, sensitivity, and 
the origin of inhomogeneity are discussed. 9 refs., 9 figs. 


33253 (UCRL-JC—105883) Fabrication of advanced x-ray 
optics with magnetron mini-source arrays. Jankowski, A.F.; 
Foreman, R.J.; Makowiecki, D.M. Lawrence Livermore National 
Lab., CA (United States). Jun 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9107115-31: Society of Photo-Optical Instrumentation En- 
gineers (SPIE) meeting, San Diego, CA (United States), 21-26 Jul 
1991). Order Number DE910170938. Source: OSTI; NTIS; GPO 
Dep. 

A process for direct application of multilayered coatings to large 
area (189 cm*) planar or curved optical surfaces has been devel- 
oped. Small diameter (2.54 cm) sputter sources are appropriately 
configured in an array for the deposition of multilayered coatings 
on virtually any optical surface. Potential application in soft x-ray 
projection lithography is examined for the deposition of Mo/Si multi- 
layers with a uniform, 6.5-7 nm layer pair spacing onto 15.2cm 
diameter silicon wafers. Layer pair spacing variations less than 
1.5%, over surface areas exceeding 120 cm‘, are measured using 
Cu Ka grazing incidence diffraction. 6 refs., 5 figs., 1 tab. 


33254 
deposited and taser-damaged dielectric mirror coatings 
studied in situ by atomic torce microscopy. Kozlowski, M.R.; 
Balooch, M.; Tench, R.; Siekhaus, W. Lawrence Livermore National 
Lab., CA (United States). 24 Jul 1991. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9107115-21: Society of Photo-Optical Instrumentation En- 
gineers (SPIE) meeting, San Diego, CA (United States), 21-26 Jul 
1991). Order Number DE91016571. Source: OSTI; NTIS; GPO 
Dep. 


(UCRL-JC—108077) The surtace morphology of as- 





Atomic force microscopy was used to determine in situ the nm- 
scale morphological changes that occur on dielectric optical 
coatings as a result of laser-induced damage. The optical film 
studied was a highly reflective dielectric multilayer mirror (HR) con- 
sisting of many alternating HfO2 and SiOz layers of quarter-wave 
thickness at 1.06 um. The top layer was a 2 SiO, overcoat 
Laser beam specifications were: 1.06 um wavelength, 8 ns pulse- 
length, and 110 um to 300 4m beam diameter. The laser fluence 
was determined by beam profiling and total energy measurements. 
The maximum scan-range of the AFM was 80 um. A survey of the 
as-deposited surface shows mostly hillocks of approximately 200 
nm width and 10 nm height. Comparison of this hillock structure to 
that of a single layer of SiO2 and a surface layer of HfO2 was 
made. Irregularities (i.e. defects) on the surface of the HR con- 
sisted of um-scale domes, and occasional craters, of wm planar 
dimension and depth extending over many layers. Three types of 
coating defects were identified which could be related to the clas- 
sic nodule-type coating defect. Nodule defects were found to be 
easily ejected from the coating surface by laser illumination, leav- 
ing craters from which further damage would propagate. After laser 
damage with fluences above 30 J/cm® the hillocks coalesced into 
structures with heights and widths 5-10 times that of the as- 
deposited film. A pattern of concentric surface distortions appeared 
at higher fluences, in some cases following the full circumference 
of the beam. 14 refs., 9 figs. 
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Refer also to citation(s) 31417, 31418, 31420, 31421, 31423, 
31424, 31425, 31426, 31427, 31428, 31442, 31443, 31449, 31456, 
31457, 33245 


33255 (ANL/CP-72758) Polarized x-ray absorption spec 
troscopy for the study of superconductors and magnetic 
materials. Ramanathan, M. (Argonne National Lab., IL (United 
States)); Alp, E.E.; Mini, S.M.; Salem-Sugui, S. Jr.; Bommannavar, 
A.S. Argonne National Lab., IL (United States). Jul 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9107115—42: Society of Photo- 
Optical Instrumentation Engineers (SPIE) meeting, San Diego, CA 
(United States), 21-26 Jul 1991). Order Number DE91017990. 
Source: OSTI; NTIS; GPO Dep. 

Synchrotron radiation is a good source of polarized radiation in 
the x-ray regime. The radiation obtained from a bending magnet 
source is linearly polarized in the bending plane and has a varying 
degree of circular polarization away from the bending plane. This 
feature of the synchrotron radiation can be taken advantage of with 
proper optics to selectively use the type of polarized radiation re- 
quired for the experiment in question. Linear polarized radiation is 
used to study the anisotropic nature of electronic and atomic struc- 
ture by x-ray absorption techniques from single crystal and oriented 
powder samples. We will give a specific example of the use of lin- 
early polarized X-ray Absorption Spectroscopy measurements for 
the study of the magnetically oriented layered copper oxide super- 
conductors. While such linear dichroism measurements help 
identify the symmetry of the empty electronic states, circular 
dichroism measurements in magnetic systems help in determining 
the spin contribution to the absorption process. We will discuss 
magnetic circular dichroism measurements of the ordered- 
disordered invar alloy Fe3Pt. 


33256 (BNL-46454) Strong correlation theories of high 
temperature superconductors. Emery, V.J. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9106265—1: 39. Scottish Universities summer 
school, St. Andrews (United Kingdom), 16-19 Jun 1991). Order 
Number DE91017479. Source: OSTI; NTIS; GPO Dep. 

The theory of high-temperature superconductors is at an interest- 
ing state. There are by now a wide range of reliable experimental 
results that severely restrict the possible explanations of what is 
going on. It is clear that the normal state properties are quite un- 
usual and that they must be explained by any satisfactory theory of 
these fascinating new materials. It is known that superconductivity 
is a consequence of pairing but there is an ongoing debate about 
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that mechanism, and whether established theory of Bardeen, 
Cooper and Schrieffer is applicable in its original form. The diffi- 
culty in obtaining a widely accepted theory is compounded by the 
fact that the charge-carriers may not be regarded as nearly-free 
electrons or holes: as will be clear from the ensuing discussion, 
there are strong correlation effects which are likely to be an inte- 
gral part of any successful theory. The objective of the present 
lectures is to give some of the background material that is neces- 
sary for an appreciation of the current theoretical debate. Various 
models of high-temperature superconductors will be introduced and 
the reasons for believing that strong correlations are important will 
be described. The start point typically involves “high energy 
physics,” which, in the solid-state context, means physics on a 
scale of a few eV. But in the final analysis, we are interested in 
explaining low energy properties such as magnetism and super- 
conductivity, which occur on a scale of 10-° to 10-' eV. 
Therefore it is desirable to find an effective Hamiltonian from which 
high-energy processes have been eliminated in order to obtain a 
(hopefully simpler) description of the low-energy physics. A critical 
discussion of attempts along these lines will also be given. 


33257 (IAE-4736-10) Correlation mechanisms of the 
transition temperature change of superconducting and charge- 
ordered transitions for the crystals with two local pairs 
sublattices. lonov, S.P.; Manakova, L.A. Gosudarstvennyj Komitet 
po lspol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii, 1988. 17p. (In Russian). Order Number 
DE91643293. Source: OSTI; NTIS (US Sales Only); INIS. 

The correlation mechanism of the transition temperature change 
of the superconducting and charge-ordered transitions for the crys- 
tals with two local pairs sublattices is considered. The effect of the 
sublattice pair transfer and pair density fluctuations upon the transi- 
tion temperatures is shown. The expression is obtained for the 
superconductivity temperature with taking the sublattice correla- 
tions into account. It is possible to increase the superconductivity 
temperature, when sublattice transfer occurs. The pair concentra- 
tion conditions are written for the case, when the transition 
temperatures are proportional to the sublattice pair transfer 
integral. It is correlation effect substantially. It isn’t for the selfcon- 
sistent field approximation. 11 refs. 


33258 (IAE—4881-10) Study of stability and electric losses 
in a superconducting helicoid. Kejlin, V.E.; Kovalev, 1.A.; 
Kruglov, S.L.; Pavin, D.B. Gosudarstvennyj; Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 23p. (in Russian). Order Number 
DE91643294. Source: OST!; NTIS (US Sales Only); INIS. 

The ‘critical state’ stability and electrical losses in a laboratory 
superconducting helicoid were experimentally and theoretically 
studied. It has been found that at the design current density j<or 
approx. 7.10” A/m® the helicoid has stationary stability and the 
charging rate B<or approx. 10-°T/s guarantees that the ‘critical 
state’ of the coil will be achieved at 4.2 K. The measurements of 
the loss made it possible to determine the characteristic decay time 
of the ‘critical state’ (1500 s) and the heat flow at the moments of 
appearance of the flux jumps (q=(150+-10)W/m*). The analytical 
expressions derived for the losses and the boundary of dynamic 
stability explain well the experimental results. 11 rets.; 20 figs. 


33259 (IAE-4911-10) High-T. superconducting phases in 
bismuth cuprates with high content of Ca and Cu. 
Gorobchenko, V.D. (and others); Irodova, A.V.; Zharnikov, M.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 12p. Order 
Number DE91643295. Source: OSTI; NTIS (US Sales Only); INIS. 

High-T. superconductors with critical temperature T.~110K have 
been synthesized in Bi-Pb-Sr-Ca-Cu-O system. Effect of surplus 
Ca and Cu on T,. and phase content of the ceramics has been in- 
vestigated. A possibility of obtaining phases with a greater, than in 
2223, number of adjacent two-dimensional CuO, layers is dis- 
cussed. Suggestions are made about a possible mechanism for 
superconductivity in the system of bismuth cuprates. This mecha- 
nism presumes a pairing of free charge carriers in the 
neighbouring CuO2 planes mediated by an exchange-correlation 
hole which is produced by these carriers in a quasimetallic Ca 
layer separating the CuO, planes. 18 refs.; 4 figs. 
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33260 (IAE-4971-10) Effect of dividing in sections on the 
dynamic stability and electric losses in superconducting heli- 
coids. Kruglov, S.L. Gosudarstvenny} Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergil. 
1989. 12p. (In Russian). Order Number DE91643296. Source: 
OSTI: NTIS (US Sales Only): INIS 

The influence of dividing in sections of superconducting helicoids 
on electrical losses and dynamic stability was theoretically invest'- 
gated. Mathematical expressions of losses and stability limit were 
obtained for different models of ordinary and divided superconduct- 
ing helicoid. It has been shown, that dividing of helicoid in series 
electrically connected sections decreased losses and increased the 
dynamic stability limit strongly. 5 refs.; 8 figs. 


33261 (INIS-BR-2721) Probe for AC magnetic susceptibil- 
ity in YBajCu,07-,. Orlando, M.T.A.; Maldonado, E.P.; Martinez, 
L.G.; Gomes, L.; Morato, S.P. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990 10p. (CONF- 
900411-: ICTPS '’90: _ international conference on transport 
properties of superconductors, Rio de Janeiro (Brazil), 29 Apr - 4 
may 1990). Order Number DE91643297. Source: OSTI: NTIS (US 
Sales Only); INIS 

It was projected and built a probe for AC (3KHz) differential 
measurements of the magnetic susceptibility of high Tc supercon- 
ductors. Samples of YBa sub(2) Cu sub(3) O sub(7-x) were tested 
in the 77 - 110K interval. It was measured the real (X’) and imagi- 
nary part (X”) of the magnetic susceptibility and these results were 
correlated with X rays difratograms. The ceramic samples were 
then transformed into powder form and the real and imaginary part 
of the magnetic susceptibility again measured. These results will 
be discussed. (author) 


33262 (IS-T-1545) Electronic and magnetic properties of 
strongly correlated systems. Leung, Tsan-Chuen. Ames Lab., IA 
(United States). 6 Aug 1991. 135p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE91018205. Source: OSTI; NTIS: GPO Dep. 

Self consistent. spin-polarized calculations are performed for 
ScpCuO,4,, LagCuO, with constrained d° configuration, and 
LapNiO,. For SepCuO,z, both ferromagnetic and antiferromagnetic 
ground states are investigated and found to be unstable. Magnetic 
form factors are calculated and are discussed in view of experi- 
ments in LasCuOQ,. In the calculation for LasCuO,, the d° 
configuration is maintained by constraining the d,2_,e orbital to 
have exactly one hole. The Cu projected 3d density of states is 
compared with XPS data which slow the binding energy of the Cu 
states is lower than the results from standard band structure 
calculations. The Cu d states are treated as core states and no hy- 
bridization is considered. This results in the d density of states 
being too narrow compared with experiment and the difference in- 
dicates the degree of hybridization with the oxygen 2p states. For 
LaaNiO., only the antiferromagnetic ground state is investigated 
and found to be stable but with the local moment on Ni being too 
small compared with experiment. The magnetic form factor for the 
antiferromagnetic state is examined and discussed in view of 
experiments. All these results indicate the local spin density func- 
tional approximation does not give correct solutions for these 
materials. To go beyond the LSDA, we study the extended Hub- 
bard model. A mean field calculation of the two dimensional one 
and three band Hubbard models based on a Mori-projection opera- 
tor formalism, which is called the projection operator mean field 
approximation, is presented. The results are compared with those 
of the Hartree-Fork approximation, the Hubbard | approximation, 
and Quantum Monte Carlo simulation. 


33263 (JINR-E-—14-90-254) Comparative study of  irre- 
versibility eftects in Nb foil and high temperature 
superconducting ceramics by uSR. Grebinnik, V.G. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems); 
Duginov, V.N.; Zhukov, V.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1990. 9p. Order Num- 
ber DE92600475. Source: OSTI: NTIS (US Sales Only); INIS. 

Submitted to 5. International Conference on muon spin rotation, 
relaxation and resonance, Oxford (UK), 9-12 Apr 1990. 
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We present the results of investigation of superconducting 
niobium and high temperature ceramical superconductor 
La; 9Sro.,CuO, by the wSR technique. The experiments with the 
niobium sample have confirmed high reliability of the 
uSR-technique in determining such characteristics of type || super- 
conductors as Tc. He;. Heo. the magnetic field penetration depth 4, 
and the critical current density J:. The analysis of the field depen- 
dences of the distribution width and mean value of the magnetic 
fields on the muon when the samples are magnetized was carried 
out. One has revealed qualitative difference in the behaviour of the 
magnetic dield distribution width in Nb and LaSrCuO. While the 
niobium data are well described in the frame of the critical state 
model, application of the similar approach to the high-T. supercon- 
ductor did not give satisfactory description of our experimental 
results. 10 refs.; 4 figs. 


33264 (KFTI-88-61) Effects of deformation effects on nio- 
bium properties in normal and supersonducting states. 
Sokolenko, V.I.; Starodubov, Ya.D.; Merisov, V.A.; Borisova, |.F. 
AN Ukrainskoj SSR. Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1988. 17p. (in Russian). Order Number DE91643298. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Specific electric resistance rho and superconducting transition 
temperature of niobium monocrystas in basic state, after strong 
rolling deformation at 20K and after to the Ilid stage of recovery, 
were studied in 9.5...310K range. Results were processes in the 
framework of the model, taking account of ultrazone and interzone 
electron scattering. It is shown that rho is described satisfactorily 
by the model for all structural states. It is concluded that increase 
of anisotropy of Fermi surface, accompanied by constriction of d- 
zone and occurence of soft phonon modes, plays the dominating 
role in growth opf superconducting with dislocations. 


33265 (KFTI-89-23) Fermi-liquid theory of two-zone super- 
conductors. Krasil'nikov, V.V.; Polyehktov, Yu.M. AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1989. 
38p. (In Russian). Order Number DE91643299. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Theory of two-component superconducting Fermi-liquid, which 
can be applied to description of superconductivity in metals and al- 
loys with two overlapping conduction bands, has been developed. 
The suggested approach enables to take account of intraband and 
interband superconducting correlations, Fermi-liquid effects and 
electron-hole-coupling. Possibility of using two-band model for 
study of high-tc-superconductors is discussed. System of nonlinear 
equations, generalizing Ginzburg-Landau equations to supercon- 
ductors, described by two order parameters, was found. 


33266 (LA-UR-91-2756) Langevin dynamics simulations of 
large frustrated Josephson junction arrays. Gronbech-Jensen, 
N.; Bishop, A.R.; Lomdahli, P.S. Los Alamos National Lab., NM 
(United States). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9108140—-1: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). Order Number DE91018046. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Long-time Langevin dynamics simulations of large (N x N, N = 
128) 2-dimensional arrays of Josephson junctions in a uniformly 
frustrating external magnetic field are reported. The results demon- 
strate: Relaxation from an initially random flux configuration as a 
“universal” fit to a “glassy” stretched-exponential type of relaxation 
for the intermediate temperatures T (0.3T.<TS0.7T-), and an 
“activated dynamic” behavior for T ~ T-A glassy (multi-time, multi- 
length scale) voltage response to an applied current. Intrinsic 
dynamical symmetry breaking induced by boundaries as nucleation 
sites for flux lattice defects gives rise to transverse and noisy volt- 
age response. 


33267 


(LIU-TEK-LIC-90-44, pp. 3.1-3.26) The influence of 
target oxygen on the YBa2Cu,0,,, DC Magnetron sputtering 


process. Larsson, G. (Linkoeping Univ., (Sweden). Dept. of 
Physics); Selinder, T.l.; Helmersson, U: Rudner, S. Linkoeping 
Univ. (Sweden). Dept. of Physics and Measurement Technology. 
Sep 1990. In DC Magnetron sputtering of Y-Ba-Cu-O thin films. 





57p. Order Number DE91640970. Source: OSTI: NTIS (US Sales 
Only): INIS 

The oxygen partial pressure and the target potential have been 
monitored under a range of process conditions during single target 
dc magnetron sputtering of Y-Ba-Cu-O. The introduced sputtering 
gas consisted in all but one instance of pure argon and hence the 
oxygen present in the plasma originated mainly from the target 
During the first hours of sputtering the oxygen partial pressure was 
of the same magnitude as the argon pressure (3.0 Pa). As the oxy- 
gen was released from the target and subsequently removed by 
pumping. the target potential increased and the film composition 
became more stoichiometric. After 30-40 hours of sputtering the 
target potential and the oxygen pressure stabilized and the film 
composition was equal to that of the stoichiometric target. If an 
oxygen flow exceeding a critical level was mixed into the sputtering 
gas the target potential and the deposition rate decreased swiftly 
This was due to target oxidation, further manifested in changing 
plasma and target colours. In some instances the stabilization after 
‘presputtering’ was incomplete and oscillations in target voltage 
and oxygen partial pressure were observed. The fluctuations made 
it virtually impossible to obtain stoichiometric films. The oscillative 
behaviour of the sputtering process is tentatively explained by a 
target temperature dependent oxygen diffusion. (au) 


33268 (NORDITA-91/39-S(prepr.)) Diamagnetic response of 
mesoscopic superconducting rings above T-. Ambegaokar, V 
(Nordisk Inst. for Teoretisk Fysik (NORDITA), Copenhagen (Den- 
mark)); Eckern, U. Nordisk Inst. for Teoretisk Fysik (NORDITA), 
Copenhagen (Denmark). 1991. 13p. Grant DMR-88-15828. Order 
Number DE92600476. Source: OSTI; NTIS (US Sales Only); INIS. 

Various small effects that might appear to be obstacles in the 
way of measuring the persistent current in a mesoscopic ring of a 
superconductor above but close to T. are investigated, among 
them the effect of the magnetic field penetrating into the metal, the 
Zeeman splitting, and the inductance of the ring. Analogies and 
differences with a (single junction) SQUID are pointed out, the dif- 
ferences being due to the high harmonic content of the current flux 
relation. Typical parameter values make flux trapping virtually im- 
possible. (orig.). 


33269 (UCRL-JC—108076) High temperature superconduc- 
tivity: The early 1991 edition. Teller, E. Lawrence Livermore 
National Lab., CA (United States). Jul 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9101100—-5: Workshop on strong, weak, and 
electromagnetic interactions in nuclei and astrophysics, Livermore, 
CA (United States), 3-4 Jan 1991). Order Number DE91017655. 
Source: OSTI: NTIS; GPO Dep. 

Basic theory on the superconductivity in high temperature super- 
conductors is presented. The structure of La(sub2)CuO(sub4) is 
studied with emphasis on the perovskite layers. Topics of interest 
include electron holes, brillouin zones, and bipolarons. Also, values 
of the superconducting transition temperature are discussed. 1 fig. 
(GHH) 
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Refer also to citation(s) 31221, 31891, 31999, 32024, 32116, 
32842, 32849, 32994, 33464 


33270 (CONF-9006368—-1) Nonadiabatic geometric phases 
of multiphoton transitions in dissipative systems and spin-j 
systems. Layton, E.G.; Chu, Shih-|. Kansas Univ., Lawrence, KS 
(United States). Dept. of Chemistry. [1990]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER14159. From 1. international conference on coherent radiation 
processes in strong fields; Washington, DC (United States); 18-22 
Jun 1990. Order Number DE91018278. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We present new developments in nonadiabatic geometric phases 
along two lines for systems undergoing changes of quantum state 
in intense fields. We first present a geometric representation of the 
non-Hermitian Schrodinger equation and introduce the notion of a 
complex multiphoton Aharonov-Anandan (AA) phase associated 
with dissipative two-level systems driven by periodic fields. The 
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concept is further extended to include field modulation effects. We 
then develop the AA phase for spin-j systems in periodic fields and 
find conditions for cyclic evolution for general multi-level systems 
In both cases. generalizations of the Floquet formalism lead to 
general analytical expressions for geometric phases that can be 
tested by experiments. 16 refs., 5 figs 


33271 (DESY-91-030) The hyperbola billiard: A model for 
the semiclassical quantization of chaotic systems. Sieber, M. 
(Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Theoretische 
Physik). Deutsches Elektronen-Synchrotron (DESY). Hamburg 
(Germany). Apr 1991. 105p. Contract DFG Ste 241/4-1:DFG Ste 
241/4-2;DFG Ste 241/4-3. Order Number DE92704546. Source: 
OST!; NTIS (US Sales Only); INIS. 

Classical and quantum mechanical properties of a chaotic billiard 
system are studied with special emphasis on a detailed numerical 
investigation of the periodic-orbit theory of Gutzwiller. This theory 
gives semiclassical approximations to the quantum mechanical en- 
ergies of a classically chaotic system by means of a sum over all 
periodic orbits of the system. Parts of the derivation of the periodic- 
orbit theory are reviewed. The convergence properties of the 
periodic-orbit sum are discussed and smoothing techniques are 
introduced, which allow the determination of the energies by abso- 
lutely convergent sums. A code is introduced for the periodic orbits 
of the hyperbola billiard, a chaotic system which is bounded by the 
x-axis, the y-axis and the hyperbola y=1/x. An extremum principle 
for the periodic orbits is proved, which allows a very fast and accu- 
rate determination of the periodic orbits. The distributions of lengths 
and Lyapunov exponents of the orbits are studied. The quantum 
mechanical energies of the hyperbola billiard are determined by a 
boundary element method. A correction to the asymptotic approxi- 
mation for the spectral staircase N(E), which counts the number of 
energy eigenvalues of the Schroedinger equation below a given 
energy E, is determined numerically. The properties of the periodic- 
orbit theory are investigated by an evaluation of the unsmoothed 
Gutzwiller trace formula and various versions of smoothed trace 
formulae. The advantage of different smoothing methods are 
discussed and compared. The effect of the semiclassical approxi- 
mation is demonstrated by a smoothing, which leads to a truncation 
of the periodic-orbit sum. An alternative approximation for the ener- 
gies in terms of a dynamical zeta function is investigated and 
shown to yield comparable results as the previous trace formulae. 
An approximation to this zeta function in analogy to the Riemann- 
Siegel formula for the Riemann zeta function is studied. (orig/HSI). 


33272 (1C—91/7) Chaos caused by a topologically mixing 
map. Xiong Jincheng (International Centre for Theoretical Physics, 
Trieste (Italy)); Yang Zhongguo. International Centre for Theoretical 
Physics, Trieste (Italy), Jan 1991. 22p. Order Number 
DE91641486. Source: OST!; NTIS (US Sales Only); INIS. 

In the present paper we show that for a topologically mixing map 
there exists a subset consisting of considerably many points in its 
domain, called chaotic subset, for which orbits of all points display 
time dependence greatly more erratic than for a scrambled subset, 
i.e., if a continuous map f : X -> X is topologically mixing, where X 
is a separable locally compact metric space containing at least two 
points, then for any increasing sequence {p;} of positive integers 
there exists a c-dense subset C of X satisfying the condition for 
any continuous map F : A -> X, where A is a subset of C, there is 
a subsequence {q;} of the sequence {p,} such that ,_...!™ 
f#(x)=F(x) for every x is an element of A. As an application we 
show that the interval maps having a chaotic (or scrambled) subset 
with full Lebesgue measure is dense in the space consisting of all 
topologically mixing (transitive, respectively) maps. (author). 11 
rets. 


33273 (IC-91/45) Lie-isotopic generalization of the Poin- 
care symmetry: Classical formulation. Santilli, R.M. International 
Centre for Theoretical Physics, Trieste (Italy). Mar 1991. 47p. Order 
Number DE91642825. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is devoted to the origin and methodology of the sev- 
eral phenomenological predictions of deviations from Einstein's 
Special Relativity and related Lorentz symmetry in the behaviour of 
the lifetime of unstable hadrons at different speeds, that exist in 
the literature since the early '60’s. After reviewing the background 
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phenomenological literature. we outline the Lie-isotopic symmetry 
of the emerging deformations of the Minkowski metric introduced in 
a preceding paper. and extend the results to the construction of 
the full Poincare-isotopic symmetry. The local isomorphism of the 
Poincare-isotopic symmetry with the conventional symmetry is 
proved for all possible topology-preservina deformations of the 
Minkowski metric. In this way we establish that the phenomenologi- 
cal predictions of deviations recalled earlier must be specifically 
referred to Einstein's Special Relativity. but they cannot be referred 
to the Lorentz (or to the Poincare) symmetry which remains exact. 
Particular attention is devoted to the proof of the compatibility of 
the exact validity of the Special Relativity for the center-of-mass 
trajectory of a hadron in a particle accelerator. with conceivable de- 
viations from the same relativity in the interior structural problem. 
For completeness. the analysis is complemented with a few re- 
marks on the gravitational profile. First, we review the pioneering 
Lie-isotopic generalization of Einstein’s Gravitation worked out by 
Gasperini. which possesses precisely a locally Lorentz-isotopic 
structure. We then restrict this theory to the interior gravitational 
problem in order to achieve compatibility with the particle setting. 
(Abstract Truncated) 


33274 (IFT-P-36/90) Inequalities among partial traces of 
hermitian operators and partial sums of their eigenvalues. 
Daboul, J. Instituto de Fisica Teorica (IFT), Sao Paulo. SP (Brazil). 
1990. 11p. Order Number DE91641495. Source: OST!: NTIS (US 
Sales Only): INIS 

Two different proofs of the following inequality are given: Tr 
(K) (H):= (Kz (ie) h (i) AWE (int) (X) (i): Hx (2 (k)z (it )E (i): for k = 
1,-,N. where H is a Hermitian matrix, the Xj) jn;.2-.« are any k or- 
thonormal! vectors and the e , are the eigenvalues of H, ordered 
according to increasing values. This result is a generalization of 
the well-known fact, that ground state of a Hamiltonian is given by 
its lowest eigenvalue, E ,). It can also be regarded as a general- 
ization, for Hermitian operators, of the invariance of the trace under 
unitary transformation. A few consequences of the above result are 
also derived. (author). 


33275 (IFUSP-P—865) Improving the gaussian effective po- 
tential: quantum mechanics. Eboli, O.J.P. (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica): Thomaz, M.T.; Lemos, N.A. Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. Aug 1990. 27p. Order Number 
DE91641496. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to gain intuition for variational problems in field theory, 
we analyze variationally the quantum-mechanical anharmonic oscil- 
lator [(V(x)"") - (2) x @ + (A) - (4), )]. Special attention is paid to 
improvements to the Gaussian effective potential. (author). 


33276 (INIS-BR-2702, pp. 343) Study on mean field ap- 
proximation for ground state of Dicke maser. Freitas, J.R. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica); Nemes, M.C. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (in Por- 
tuguese). (CONF-9009301—: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MEAN-FIELD THEORY/ground 
states; MEAN-FIELD THEORY/masers; MASERS 


33277 (INIS-BR-2702, pp. 347) Particle-spin coupling in a 
chaotic system: localization-delocalization in the Husimi distri- 
butions. Aguiar, M.A.M. (Universidade Estadual de Campinas, SP 
(Brazil). Inst. de Fisica); Furuya, K.; Lwewnkopf, C.H.; Nemes, 
M.C. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 
382p. (CONF-9009301—: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil), 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. L-S COUPLING/randomness; 
RANDOMNESS/wigner theory; DEGREES OF FREEDOM; HAMIL- 
TONIANS; RANDOMNESS; PARTICLES; PHASE SPACE; SPIN; 
WAVE FUNCTIONS 


33278 (INIS-BR-2702, pp. 353) RPA with fixed number of 
particles. Kyotoku, M. (Paraiba Univ., Joao Pessoa, PB (Brazil). 
Dept. de Fisica). Sociedade Brasileira de Fisica, Sao Paulo, SP 
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(Brazil). 1990. 382p. (In Portuguese). (CONF-9009301-—: 13. Work- 
shop on Nuclear Physics in Brazil. Caxambu (Brazil), 2-6 Sep 
1990). In Proceedings of the 13. Workshop on Nuclear Physics in 
Brazil. Order Number DE91643436. Source: OSTI: NTIS (US 
Sales Only): INIS 

Published in summary form only. MANY-BODY PROBLEM 
random phase approximation: MANY-BODY PROBLEM/wave func- 
tions: BCS THEORY: GAUGE INVARIANCE: MATRIX ELEMENTS; 
SYMMETRY BREAKING: VARIATIONAL METHODS 


33279 (INIS-BR-2702. pp. 355) Study on classical chaos in 
finite phase space system. Santos. M.T. dos (Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica); Nemes. M.C.: Furuya, K. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1990. 382p. (In Por- 
tuguese). (CONF-9009301-—: 13. Workshop on Nuclear Physics in 
Brazil, Caxambu (Brazil). 2-6 Sep 1990). In Proceedings of the 13. 
Workshop on Nuclear Physics in Brazil. Order Number 
DE91643436. Source: OSTI: NTIS (US Sales Only); INIS. 

Published in summary form only. PHASE SPACE/angular mo- 
mentum; CLASSICAL MECHANICS; DEGREES OF FREEDOM; 
ORBITS: QUANTUM MECHANICS; SEMICLASSICAL APPROX!- 
MATION 


33280 (INIS-SU-245, pp. 24-25) On reducibility of quasi ex- 
actly solvable equations to Schroedinger form. Ushveridze, A.G. 
AN SSSR. Moscow (USSR). Fizicheskij Inst. 1990. 44p. (In Rus- 
sian). In Experimental and theoretical physics: Collection. Order 
Number DES1003123. Source: OST!; NTIS (US Sales Only): INIS. 

A simple method of quantum wheel hamiltonian reduction using 
simple and semisimple Lie algebras to the Schroedinger form is 
detected. Multidimensional quasi-exactly soluble Schroedinger 
equations, appearing as a result are formulated on curved vari- 
eties. The number of such equations for the given quantum wheel 
is equal to dimensionality of the Weil subgroup of the correspond- 
ing Lie algebra. 2 refs. 


33281 (lYaF—89-150) Integrability of equations for soliton’s 
eigentunctions. Konopelchenko, B.G. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1989. 14p. Order Number 
DE91642792. Source: OSTI; NTIS (US Sales Only); INIS. 
Eigentunctions of the auxiliary linear problems for the soliton 
equations obey the nonlinear evolution equations. It is shown that 
these eigenfunction equations are integrable by the inverse spec- 
tral transform method. Eigenfunction equations are also the 
generating equations. Several (1+1) and (2+1) dimensional eigen- 
function equations and their properties are considered. 11 refs. 


33282 (lYaF-89-169) Probabilistic simulation of fermion 
paths. Zhirov, O.V. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki. 1989. 6p. Order Number DE91642804. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Permutation symmetry of fermion path integral allows (while spin 
degrees of freedom are ignored) to use in its simulation any proba- 
bilistic algorithm, like Metropolis one, heat bath, etc. 6 refs., 2 tabs. 


33283 (JINR-E—2-90-507) Minimal quantization of linearized 
gravity. llieva, N.; Litov, L.; Pervushin, V.N. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1990. 9p. 
Order Number DE91642826. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The minimal quantization method is applied to the linearized Ein- 
stein theory in the weak-field approximation. By solving exactly the 
constraint equation for the Newton component one gets convinced 
that its interaction with gravitational waves may disturb their propa- 
gation. 23 refs. 


33284 (JINR-E-4-90-439) Dirac quantization of the rotator. 
Muenchow, L. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1990. 15p. Order Number 
DE91642805. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Phys., A. 

Using the two-dimensional sphere S* as the collective space 
Hamiltonian by the generator-coordinate method is constructed. 
The collective energy includes Berry vector potential term, which is 
essential to obtain half-integer values of the spin using Diracs 
qgiantization condition. 15 refs. 





33285 (JINR-E-—17-90-223) Numerical studies on the vibra- 
tional spectrum of Fibonacci chain: A multifractal analysis. 
Salejda, W. (Wroclaw Univ. (Poland)). Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1990. 16p. 
Order Number DE92600001. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to the Int. J. Mod. Phys. B. 

A harmonic Hamiltonian modelling the lattice dynamic of the one- 
dimensional Fibonacci-type quasicrystal is studied numerically. The 
multifractal analysis of vibrational spectrum is performed. It is found 
that the integrated normalized density of states G(x), where x 
denotes the square of the eigenenergy of the dynamic matrix, ex- 
hibits a finite range of scaling indices a (i.€. amin < a < amax) 
describing the local scaling laws of G. The a - f spectra and the 
Renyi dimensions D(q) are calculated in a wide range of model 
parameters taking into account the next - nearest - neighbour inter- 
actions of atoms. 35 refs.; 12 figs. 


33286 (JINR-R-2-90-157) The structure of conformal and 
Lorentz anomalies in a two-dimensional space. Solodukhin, 
S.N. (Moskovskij Gosudarstvenny] Univ., Moscow (USSR)); Ten- 
tyukov, M.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics. 1990. 14p. (In Russian). Order Number 
DE92600029. Source: OSTI; NTIS (US Sales Only); INIS. 

The action of dynamical gravitation in a two-dimensional space is 
considered. The action generates the conformal and Lorentz 
anomalies. Expressions for these anomalies are obtained. It is 
shown that the obtained expressions indeed appear in the fermion 
theories. 11 refs. 


33287 (JINR-R-2-90-237) Nicolai map in supersymmetric 
quantum mechanics. Gegeliya, D.T.; Slepchenko, L.A. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1990. 7p. (in Russian). Order Number DE92600006. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Teor. Mat. Fiz. 

The Nicolai map for quantum mechanics with one fermionic de- 


gree of freedom is found. It is shown that this map in quantum 
mechanics does not related with supersymmetry. The connection 
of supersymmetry with stochastic Markov processes of a more 
general type is shown for an electron in a two-dimensional mag- 
netic field. The Nicolai map and the associated Fokker-Pianck 
equation for the Coulomb problem in two dimensions is written ex- 
plicitly. 12 refs. 


33288 (JINR-R-2-90-448) Integration of the nonlinear 
Schroedinger equation with a self-consistent source. Mel'nikov, 
V.K. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of The- 
oretical Physics. 1990. 30p. (In Russian). Order Number 
DE91642806. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Commun. Math. Phys. 

It is shown that the nonlinear Schroedinger equation with a self- 
consistent source admits investigation by the inverse scattering 
method for the Dirac operator. The conditions are found under 
which the solutions of the nonlinear Schroedinger equation with a 
self-consistent source describe the creation and annihilation of soli- 
tons. 3 refs. 


33289 (JINR-R-4-90-136) Exactly solvable multidimen- 
sional and three-body scattering problems in adiabatic 
representation. Vinitskij, S.|. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics); Suz’ko, A.A. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics. 1990. 27p. (in Russian). Order Number DE92600007. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Yad. Fiz. 

The multidimensional and three-particle inverse scattering prob- 
lems are formulated in the adiabatic representation. A procedure of 
constructing a wide class of exactly solvable models is proposed. 
As an intermediate result a nonstandard parametric inverse scatter- 
ing problem with scattering data dependent on a slow coordinate 
variable is formulated. Potentials of the Bargman type are con- 
structed for the complete statement of the problem. 21 refs. 


33290 (KFTI-89-12) Radiation of relativistic particles in 
conditions of multiple-value deviation function. Shul’ga, N.F. 
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AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1989. 16p. (In Russian). Order Number DE91642807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The classical limit of the quantum theory formulae for high- 
energy particle radiation in the external field under conditions of 
deviation function multiplicity is considered. It is shown that under 
these conditions the interferential effect of radiation related to the 
field interference conrersponding to the one-valued branches of the 
deviation function, is possible. The channeled positron radiation 
spectrum is found with regard to this interference. It is shown that 
this spectrum contains new maxima in the region of low frequen- 
cies in comparison with the case when the interferenced marked is 
not taken into consideration. 


33291 (LA-UR-91-2731) Quantum Monte Carlo study of 
symmetry breaking in a double-well chain. Gubernatis, J.E.; 
Campbell, D.K.; Wang, Xidi. Los Alamos National Lab., NM (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9108142- 
1: Recent progress in many-body theories, Minneapolis, MN 
(United States), 26-31 Aug 1991). Order Number DE91018032. 
Source: OSTI; NTIS; GPO Dep. 

We report the results of a quantum Monte Carlo simulation of a 
double-well chain. This chain is a system of particles that move on 
a lattice of symmetric, double-well potentials which are coupled 
harmonically to one another. The physical properties of this system 
are invariant, like those of the Ising model, under the symmetry op- 
erations of the Z2 group. In this case, changing the sign of the 
displacement variables leaves the energy unchanged and leads to 
a doubly-degenerate ground-state. Classically, this symmetry is al- 
ways broken, and the particles all sit in the left- or the right-hand 
side of their wells. Quantum mechanically, however, we find that 
below a critical value of the double-well coupling constant the sym- 
metry is restored by quantum fluctuations. Our interest in this 
model was motivated by a series of quantum Monte Carlo simula- 
tions we are performing on one-dimensional models of conducting 
polymers and synthetic metals. The properties of these materials 
are described by a system of interacting electrons coupled to a 
system of phonons. Several years ago, for similar models, Fradkin 
and Hirsch investigated how the electron motion can generate an 
effective double-well potential for the phonons and thereby cause 
the lattice to dimerize. They also argued, based on continuum 
renormalization group considerations and quantum Monte Carlo 
simulations, that for certain models quantum fluctuations at low 
temperatures restore symmetry (i.e., destroy the dimerization). We 
were attracted to the quantum doubie-well chain because it is a 
simpler problem than the electron-phonon models on which to test 
new numerical methods and to study similar issues. 


33292 (LITH-MAT-R-91-22) Restricted flows of soliton hier- 
archies: coupled KdV and Harry-Dym case. Antonowicz, M.; 
Rauch-Wojciechowski, S. Linkoeping Univ. (Sweden). Dept. of 
Mathematics. 6 May 1991. 14p. Order Number DE92600002. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Restricted flows of soliton hierarchies associated to the energy 
dependent Schroedinger spectral problem are determined ex- 
plicitely. A remarkable connection with separable potentials is used 
for proving complete integrability of the restricted flows. A previ- 
ously unknown lagrangian and hamiltonian formulation of the 
Neumann system is found. Whole families of generalizations of the 
Neumann and Garnier systems are given. (au). 


33293 (ORNL/CCIP-91/12) Monte Carlo simulation of a dy- 
namical fermion problem: The light q7q? system. Grondin, G. 
(Toronto Univ., ON (Canada). Dept. of Physics). Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 18p. Sponsored by 
USDOE, Washington, DC (United States); Tennessee State Gov- 
ernment, Nashville, TN (United States); Tennessee Univ., 
Knoxville, TN (United States). DOE Contract AC05-840R21400 
;AS05-76ER03956. Contract ROL-1062-32. (UTK-91/06;CONF- 
9105238-3: Conference on computational quantum physics, 
Nashville, TN (United States), 22-25 May 1991). Order Number 
DE91016775. Source: OSTI; NTIS; INIS; GPO Dep. 

We present results from a Guided Random Walk Monte Carlo 
simulation of the light q*G* system in a Coulomb-plus-linear quark 
potential model using an Intel iPSC/860 hypercube. A solvable 
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model problem is first considered, after which we study the full 
q°q* system in (J,I) = (2,2) and (2,0) sectors. We find evidence for 
no bound states below the vector-vector threshold in these sys- 
tems. 17 rets., 6 figs. 


33294 (ORNL/TM-11902) Gaussian elimination methods 
tor calculating classical periodic trajectories in two dimen- 
sions. Davies, K.T.R. Oak Ridge National Lab., TN (United 
States). Aug 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91017600. Source: OSTI; NTIS; INIS; GPO Dep. 

A Gaussian-elimination method for calculating classical periodic 
trajectories is formulated for a two-dimensional system. Two vari- 
ants of the theory are obtained, one assuming that the period of 
the motion is fixed and the other assuming that the total energy is 
fixed. Comparisons are made between various approaches. 14 
refs. 


33295 (OUP-91-10) Skewons and gravitons. Soleng, H.H.; 
Eeg, J.O. Oslo Univ. (Norway). Fysisk Inst. Apr 1991. 39p. Order 
Number DE92600030. Source: OSTI; NTIS (US Sales Only); INIS. 

A gravitational theory based on the generalised affine geometry 
is presented. It contains an antisymmetric torsion potensial in addi- 
tion to the metric. The coupling to matter is derived by the minimal 
coupling principle, implying that the metric couples to a sym- 
metrised energy-momentum tensor, and the antisymmetric field 
couples to the canonical spin tensor of matter. The coupling con- 
stant for both cases is Newton's constant G. Phenomenological 
consequences of the linearised theory for quantum processes at 
the tree level are explored. 110 refs., 10 figs. 


33296 (SAND-88-2291) User’s manual for PANDA Il: A 
computer code for calculating equations of state. Kerley, G.I. 
Sandia National Labs., Albuquerque, NM (United States). 18 Jul 
1991. 176p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE91017717. Source: OSTI; NTIS; INIS: GPO Dep. 

PANDA is an interactive computer code that is used to compute 
equations of state (EOS) for many classes of materials over a wide 
range of densities and temperatures. The first step in the develop- 
ment of a general EOS model is to determine the EOS for a one- 
component system, consisting of a single solid or fluid phase and a 
single chemical species. The results of several such calculations 
can then be combined to construct EOS for multiphase and multi- 
component systems. For one-component solids and fluids, PANDA 
offers a variety of options for modeling various contributions to the 
EOS: the zero Kelvin isotherm, lattice vibrations, fluid degrees of 
freedom, thermal electronic excitation and ionization, and molecular 
vibrational and rotational degrees of freedom. Two options are 
available for computing EOS for multicomponent systems from 
separate EOS for the individual species and phases. The phase 
transition model is used for a system of immiscible phases, each 
having the same chemical composition. In the mixture model, the 
components can be either miscible or immiscible and can have 
different chemical compositions; mixtures cab be either inert or re- 
active. PANDA provides over 50 commands that are used to define 
the EOS models, to make calculations and compare the models to 
experimental data, and to generate and maintain tabular EOS |i- 
braries for use in hydrocodes and other applications. Versions of 
the code available for the Cray (UNICOS and CTSS), SUN (UNIX), 
and VAX(VMS) machines, and a small version is available for per- 
sonal computers (DOS). This report describes the EOS models, 
use of the commands, and several sample problems. 92 refs., 7 
figs., 10 tabs. 


33297 (UCRL-JC—105079) Basic features of coherent radia- 
tion generated by relativistic charge bunches. Moran, MJ.; 
Chang, B. Lawrence Livermore National Lab., CA (United States). 
Nov 1990. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-901188-3: 13. 
Werner Brandt workshop on the interaction of charged particles 
with matter, Nara (Japan), 16-18 Nov 1990). Order Number 
DE91017656. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiation generated by relativistic charges can be analyzed and 
described in exquisite detail. One reason that such detailed analy- 
sis is possible is because the phases of radiated photons often are 
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determined completely by the initial conditions of the relativistic 
charges and the radiating system. The phase relationships 
between the initial charges and the radiated photons represent co- 
herence in the emitted radiation. A previous paper described how 
this coherence could affect the spatial and spectral distributions of 
radiation generated by a single charge in a periodic radiator. The 
present paper discusses a complementary issue; namely, how the 
temporal shape of a relativistic charge bunch can emphasize spe- 
cific features of the radiation generated at a single interaction site. 
3 refs., 4 figs. 


33298 (UCRL-JC—105250) Initial testing of a two- 
dimensional computer code for microwave-induced surtace 
breakdown in air. Mayhall, D.J.; Yee, J.H. Lawrence Livermore 
National Lab., CA (United States). Jun 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910640-31: 8. IEEE pulsed power conference, 
San Diego, CA (United States), 17-19 Jun 1991). Order Number 
DE91015763. Source: OSTI; NTIS; GPO Dep. 

A two-dimensional, electromagnetic, electron fluid computer code 
for microwave-induced surface breakdown in air is developed. This 
code is based on finite difference approximations to Maxwell's curl 
equations for TMom modes in cylindrical waveguides and electron 
conservation equations for continuity, momentum, and energy. An 
implicit, block-iterative, optionally stiff, variable step integrator 
solves the global set of equations. A 2.856 GHz, 1 MV/m amplii- 
tude, radial electric field pulse in a highly dispersive waveguide 
impinges on two different model field emission structures with the 
same emission threshold (0.2 MV/m) and rate (10''/(m>-s)). One 
structure is a perfectly conducting flat end plate; the other is a per- 
fectly conducting axial stub of 0.413 cm radius by 1.69 cm length, 
centered on a flat end plate. Pressures vary from 50-800 torr. In 
both cases, peak electric fields occur where expected, initial elec- 
tron generation is from field emission, and later generation is from 
avalanching in air. The location of peak generation is at the field 
maxima. The amount of late time density varies qualitatively with 
pressure as theoretically expected. 6 refs., 5 figs., 3 tabs. 


33299 (UCRL-JC—107685) Dispersion and stability of two 
electromagnetic solvers for triangular meshes. Rambo, P.W. 
Lawrence Livermore National Lab., CA (United States). Jun 1991. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9109108-7: 14. conference on 
numerical simulation of plasmas, Annapolis, MD (United States), 4- 
6 Sep 1991). Order Number DE91016607. Source: OSTI; NTIS; 
GPO Dep. 

Time domain electromagnetic solvers on nonorthogonal grids is 
an area of current research interest. This interest stems from the 
need to simulate complex geometries in the fields of both plasma 
physics and electromagnetic scattering. Some of the approaches 
being investigated include curvilinear coordinates, finite volumes, 
and finite volumes, and finite elements on meshes of quadrilaterals 
or triangles, both structured and unstructured. Most workers have 
concentrated on algorithm development, with test problems serving 
as benchmarks. Very little analytic work has been reported con- 
cerning stability and accuracy of these methods, even on regular 
meshes. This paper summarizes an investigation of a limited set of 
schemes for solving Maxwell's equations for TE polarization on a 
two dimensional mesh of triangles. Two particular realizations are 
the weighted residual finite element algorithm of Ambrosiano et al., 
and differencing based on Delaunay-Voronoi meshes. A dispersion 
relation is derived for the case of a regular skewed mesh, which in- 
cludes equilaterals as a special case. As a complement, numerical 
dispersions tests have been performed for grids generated by ran- 
domly perturbing a regular grid. 3 refs., 3 figs. 


33300 (UCRL-JC—107942) Information flow in quantum me- 
chanics: The Quantum Maxwell Demon. Chapline, G.F. 
Lawrence Livermore National Lab., CA (United States). 9 Aug 
1990. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9105251-1: Meeting on 
the foundation of quantum mechanics, Santa Fe, ‘NM (United 
States), 27-31 May 1991). Order Number DE91017659. Source: 
OSTI; NTIS; GPO Dep. 

Quantum information can be lost only when a quantum system is 
placed in contact with a heat bath, and then only in proportion to 





the entropy generated. Applied to the universe as a whole this sug- 
gests that the universe is in an algorithmically simple nearly pure 
quantum state. This could be verified by “squeezing” the vacuum 
state, and it is quite plausible that this is exactly what is happening 
inside black holes. 14 refs. 


33301 (UCRL-JC—108009) A grey diffusion acceleration 
method for time-dependent radiative transfer calculations. 
Nowak, P.F. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-911107- 
29: Winter meeting of the American Nuclear Society (ANS), San 
Francisco, CA (United States), 10-15 Nov 1991). Order Number 
DE91017653. Source: OSTI; NTIS; GPO Dep. 

The equations of thermal radiative transfer describe the emis- 
sion, absorption and transport of photons in a material. As photons 
travel through the material they are absorbed and re-emitted in a 
Planckian distribution characterized by the material temperature. 
As a result of these processes, the material can change resulting 
in a change in the Planckian emission spectrum. When the cou- 
pling between the material and radiation is strong, as occurs when 
the material opacity or the time step is large, standard iterative 
techniques converge very slowly. As a result, nested iterative algo- 
rithms have been applied to the problem. One algorithm, is to use 
multifrequency DSA to accelerate the convergence of the multifre- 
quency transport iteration and a grey transport acceleration (GTA) 
followed by a single group DSA. Here we summarize a new 
method which uses a grey diffusion equation (GDA) to directly 
solve the multifrequency transport (Sy) problem. Results of Fourier 
analysis for both the continuous and discretized equations are dis- 
cussed and the computational efficiency of GDA is compared with 
the DSA and GTA nested algorithms. 5 refs., 1 fig., 1 tab. 


33302 (UWThPh-1991-7) Nonexistence of scattering theory 
at finite temperature. Narnhofer, H. Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 13 Mar 1991. 11p. Order Number 
DE92600009. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss the concept of scattering theory for finite tempera- 
ture states. We demand that the Hamiltonian is unitarily equivalent 
to a free Hamiltonian with respect to quasiparticles. For translation 
invariant finite temperature states it is shown that if quasiparticles 
exist, they do not allow any freedom to distinguish between past 
and future particles and to find a scattering mechanism. (author). 


33303 (UWThPh-1991-13) Novel aspects in the interpreta- 
tion of quantum mechanics. Flamm, D. Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik. 11 Apr 1991. 10p. (in German). Or- 
der Number DE92600008. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Einstein-Podolski-Rosen 1935 postulates, implying locality, 
reality and causality, are confronted with J.S. Bells 1964 theorem 
on theories with hidden parameters. A modern formulation of the 
Copenhagen interpretation of quantum mechanics is presented and 
the transition to classical mechanics considered. (Quittner). 
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33304 (INIS-mf-12957) ITER operations and research pro- 
gramme. ITER documentation series. Pacher, G.W. (and others); 
Post, D.; Salpietro, E. International Atomic Energy Agency, Vienna 
(Austria). Jun 1991 59p. Order Number DE92600276. Source: 
OSTI; NTIS (US Sales Only); INIS. 

As part of the documentation of the ITER Conceptual Design Ac- 
tivities, this report describes the operations and research program 
of the ITER project. The project is divided into two phases: 
physics, and technology. Descriptions of the operations during the 
two phases, including experimental goals, are described. Included 
is a description of the three phases involving different activation 
resulting from fusion reactions. The operational flexibility and tech- 
nological testing programs are described. Refs, figs and tabs. 


33305 (LRP-428/91) Papers contributed to the 18th EPS 
conference on controlled fusion and plasma physics. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
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Recherche en Physique des Plasma (CRPP). 1991. vp. (CONF- 

910609-: International conference on systems analysis in water 

quality management, Berlin (Germany), 3-7 Jun 1991). Order Num- 

ber DE91003131. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers are indexed. 


33306 (SINS—2090/P-5/PP/A) Department of Thermonuclear 
Research annual report 1989. Sadowski, M. (ed.). Soltan Inst. for 
Nuclear Studies, Otwock-Swierk (Poland). Feb 1990. 32p. Order 
Number DE91643065. Source: OST!; NTIS (US Sales Only); INIS. 

The report presents a review of theoretical, experimental and 
technological studies performed within a framework of three re- 
search programs: Diagnostics of High-Temperature Plasma (CPBP 
01.10), Cold Fusion (CPBP-CF) and Nuclear Technology (CPBR 
5.8). Theoretical investigations of a tokamak edge plasma, filamen- 
tary current structures and cold-fusion processes, are shortly 
described. Experimental studies of discharges in the RPI- and PF- 
type facilities as well as investigations of the interaction of 
ion-plasma streams with gaseous targets are summarized. Devel- 
opment of plasma diagnostic equipment and search for neutrons 
from cold-fusion processes are described. Technological studies of 
opto-electronic and high-voltage systems as well as use of 
IONOTRON-type devices for the ion implantation of semiconductors 
and the surface modification of solids are also presented. (author). 
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Refer also to citation(s) 31781, 32880, 33091, 33299, 33392, 
33395, 33425, 33427, 33428 


33307 (CONF-8906181-3) Fast wave current drive on ITER 
in the presence of energetic alphas. Mau, T.K. California Univ., 
Los Angeles, CA (United States). Inst. of Plasma and Fusion Re- 
search. [1989]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-88ER52151. From interna- 
tional Thermonuciear Experimental Reactor (ITER) specialist 
meeting on electromagnetics; Garching (Germany); 22 Jun 1989. 
Order Number DE91017926. Source: OSTI; NTIS; INIS; GPO Dep. 

The impact of energetic alpha particle wave absorption on the 
range of frequencies for efficient fast wave current drive in an 
ITER-like fusion reactor core is investigated. The energetic alpha 
damping decrement is calculated, using an exact slowing down 
distribution function, and compared to electron and fuel ion damp- 
ing over a wide range of frequencies. A combination of strong 
alpha damping and edge electron absorption in the higher ion har- 
monic regime limits efficient core fast wave current drive to the 
lower harmonics (1=2.3). However, high frequency fast waves may 
be employed to generate current in the outer plasma region. 11 
rets., 7 figs. 


33308 (CTH-IEFT-PP—1990-20) Modelling of fast ion redis- 
tribution due to sawteeth in neutral beam heated plasmas. 
Wising, F.; Anderson, D.; Lisak, M. Chalmers Univ. of Tech., 
Goeteborg (Sweden). Inst. for Electromagnetic Field Theory and 
Plasma Physics. [1990]. 40p. Order Number DE92600345. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An approximate semi-analytical approach is presented which 
uses line-of-sight measurements of D-D fusion neutrons from beam 
heated Tokamak plasmas to infer the behaviour of the fast ion pop- 
ulation at sawtooth collapses. Application to recent results on JET 
indicates that a large fraction of the central fast beam ions are 
expelled outside the q=1 surface. The approach provides a compu- 
tationally fast and convenient alternative to presently used 
inversion techniques. (au). 


33309 (CTH-IEFT-PP—1991-08) Transport and turbulence 
due to ITG and dissipative trapped electron modes. Jarmen, A.; 
Nordman, H. Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. 
for Electromagnetic Field Theory and Plasma Physics. [1991]. 29p. 
Order Number DE92600346. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The anomalous transport and turbulence driven by a combination 
of the toroidal lon Temperature Gradient (ITG) mode and dissipa- 
tive trapped electrons are studied for a collision dominated plasma. 
The results from numerical mode coupling simulations show a 


ERA Vol. 16, No. 11 557 





70 FUSION ENERGY 
7001 Plasma Research 


good agreement with the results from quasilinear theory. A transi- 
tion from the neo-Alcator scaling of the energy confinement time 
with density to a saturated state is obtained. It is shown that ion 
heat pinch effects (inward transport) may exist in the process of 
thermodynamic relaxation of the system. (au). 


33310 (CTH-IEFT-PP-1991-12) Low-dimensional chaotic 
attractors in drift wave turbulence. Persson, M. (Australian Na- 
tional Univ. (Australia). Dept. of Theoretical Physics and Plasma 
Research Lab.); Nordman, H. Chalmers Univ. of Tech., Goeteborg 
(Sweden). Inst. for Electromagnetic Field Theory and Plasma 
Physics. [1991]. 19p. Order Number DE92600347. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Simulation results of toroidal eta;-mode turbulence are analyzed 
using mathematical tools of nonlinear dynamics. Low-dimensional 
chaotic attractors are found in the strongly nonlinear regime while 
in the weakly interacting regime the dynamics is high dimensional. 
In both regimes, the solutions are found to display sensitive depen- 
dence on initial conditions, characterized by a positive largest 
Liapunov exponent. (au). 


33311 (DOE/ER/53188-8) Experimental investigations of 
electron capture from atomic hydrogen and deuterium by al 
pha particles: Annual progress report, 15 September 1990-14 
September 1991. Missouri Univ., Rolla, MO (United States). Div. 
of Applied Plasma Physics. [1991]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER53188. 
Order Number DE91018280. Source: OSTI; NTIS; INIS; GPO Dep. 

We have undertaken a program at the University of Missouri- 
Rolla to experimentally determine cross sections for ion-atom 
collisions of interest in fusion reactor development. During the last 
grant period, we finished measurements of total sections for the al- 
pha single-capture reaction (1) He** + He(1s*) — He*(n) + 
He*(1s), and we propose to study (2) He** + H(1s) — He*(n) + H* 
this year. Accurate knowledge of these cross sections is funda- 
mental for modeling of neutral-hydrogen beam penetration in fusion 
plasmas as well as for spectroscopic diagnostics of alpha densities 
and velocity distributions, especially for the case of capture into the 
n=4 state of the projectile He*. Our measurements are made using 
a unique collision spectrometer discussed below. Reaction (1) was 
studied for alpha energies between 45 and 135 keV, using the 
technique of ion-energy spectroscopy. This technique has two 
major advantages over optical measurements. First, cascading cor- 
rections are avoided because the fast collision partner is detected, 
rather than a secondary photon. Second, no knowledge of detector 
efficiencies is required, because a ratio of the scattered to incident 
beam counting rates is measured. Two sources of possible system- 
atic error in the determination of final cross sections are thereby 
eliminated. Moreover, we have studied the angular dependence of 
cross sections for (1), and can thus be certain that the measured 
total cross sections are not low due to incomplete angular accep- 
tance of the apparatus, a problem known to exist in some previous 
total cross section measurements of this type. 


33312 (DOE/ER/53223-168) Advanced toroidal theory: 
Progress report, January 1, 1991—-December 31, 1991. Garabe- 
dian, P.R. New York Univ., NY (United States). Courant Inst. of 
Mathematical Sciences. Aug 1991. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER53223. 
Order Number DE91018912. Source: OSTI; NTIS; INIS; GPO Dep. 

At high collisionality the neoclassical theory of transport in toka- 
maks predicts that the electron confinement time 7. will exceed the 
ion confinement time 7; by a factor roughly equal to the square 
root of the mass ratio mj/me. If the energy confinement time 7¢ is 
calculated from the normalized particle confinement time 7 through 
division by an emperical factor of three times the magnetic field 
strength B, then the theoretical confinement time of the ions ex- 
ceeds experimental measurements by a factor of as much as 
three. The prediction that the electron confinement time will be two 
orders of magnitude larger is referred to as anomalous electron 
transport. We assert that the anomaly can be explained by impos- 
ing a strict requirement of quasineutrality to determine the electric 
potential instead of allowing it to be found from conservation of 
momentum. Numerical evidence for this contention is provided by 
performing Monte Carlo calculations based on a fast new computer 
code calied TRAN. 
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33313 (DOE/ER/53243—4) Coaxial slow source: [Annual] 
progress report No. 4, November 16, 1989-Novemer 15, 1990. 
Brooks, R.D.; Jarboe, T.R. Washington Univ., Seattle, WA (United 
States). Aerospace and Energetics Research Program. [1990]. 
40p. Sponsored by USDOE. Washington. DC (United States). DOE 
Contract FG06-87ER53243. (UWAERP-33). Order Number 
DE91016947. Source: OSTI:; NTIS; INIS; GPO Dep. 

Field reversed configurations (FRCs) are a class of compact 
toroid with not toroidal field. The field reversed theta pinch tech- 
nique has been successfully used for formation of FRCs since their 
inception in 1958. In this method an initial bias field is produced. 
After ionization of the fill gas, the current in the coil is rapidly re- 
versed producing the radial implosion of a current sheath. At the 
ends of the coil the reversed field lines rapidly tear and reconnect 
with the bias field lines until no more bias flux remains. At this 
point, vacuum reversed field accumulates around the configuration 
which contracts axially until an equilibrium is reached. When ex- 
trapolating the use of such a technique to reactor size plasmas two 
main shortcomings are found. First, the initial bias field, and hence 
flux in a given device, which can be reconnected to form the con- 
figuration is limited from above by destructive axial dynamics. 
Second, the voltages required to produce rapid current reversal in 
the coil are very large. Clearly, a low voltage formation technique 
without limitations on flux addition is desirable. The Coaxial Slow 
Source (CSS) device was designed to meet this need. It has two 
coaxial theta pinch coils. Coaxial coil geometry allows for the addi- 
tion of as much magnetic flux to the annular plasma between them 
as can be generated inside the inner coil. Furthermore the device 
can be operated at charging voltages less than 10 kV and on re- 
sistive diffusion, rather than implosive time scales. The inner coil is 
a novel, concentric, helical design so as to allow it to be can- 
tilevered on one end to permit translation of the plasma. Following 
translation off the inner coil the Annular Field Reversed Configura- 
tion would be re-formed as a true FRC. In this paper we 
investigate the formation process in the new parallel configuration., 
CSSP, in which the inner and outer coils are connected in parallel 
to the main capacitor bank. 


33314 (DOE/ER/53278-4) Modeling of the interactions of 
alpha particles with the ablation cloud of a low-Z pellet for al- 
pha diagnostics: Progress report, September 1, 1990—August 
31, 1991. Gerdin, G.A.; Vahala, L.L. Old Dominion Univ., Norfolk, 
VA (United States). Dept. of Electrical and Computer Engineering. 
Apr 1991. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-88ER53278. Order Number 
DE91017928. Source: OSTI; NTIS; INIS; GPO Dep. 

Several of the original objectives, such as the modeling of both 
lithium and carbon pellet-plasma interactions utilizing a non- 
equilibrium steady-state flow model, have been achieved and some 
degree of success in comparison of the present model with experi- 
ment has been attained. However, some important effects, such as 
those due to the magnetic-field, choked flow, and time-dependent 
phenomena, can not be simulated. This summer (1991) available 
software will begin being utilized to perform impurity-pellet plasma 
interaction simulations, which can accommodate the effects listed 
above, so that the comparison of the results of the simulations and 
those of the experiments can be more exact. 13 refs. 


33315 (DOE/ER/53289-T1) Beat wave current drive experi- 
ment on DDT: Progress report. Hwang, D.Q. California Univ., 
Davis, CA (United States). Dept. of Applied Science. Mar 1991. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO3-89ER53289. Order Number DE91017407. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Several improvements have been made to the beat wave experi- 
ment this year. We are now able to vary the magnetic field over a 
much larger range, the plasma density is more uniform, and the 
electron temperature is significantly higher than last year (making it 
easier to couple energy from the electrostatic wave into the elec- 
tron distribution). We have found evidence that at higher magnetic 
fields, wee/wpe > 1, that numerous electrostatic modes are excited. 
This may be due to the fact that for a bounded plasma, w < wpe is 
allowed (for small wave numbers). Although we are still not sure 


why the k matching criteria (rvec ko = ky + ke) is not more re- 
Strictive. A 35 GHz microwave scattering diagnostic has been 





designed, built, and tested in order to make a less perturbing mea- 
sure of the electrostatic wave. 


33316 (DOE/ER/53294—1) [Development of a positronium 
atom diagnostic beam to study transport in tokamaks]: Tech- 
nical progress report, September 1990—September 1991. Surko, 
C.M. California Univ., San Diego, CA (United States). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO3-89ER53294. Order Number DE91018478. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Short communication. POSITRONIUM/neutral atom beam injec- 
tion; TOKAMAK DEVICES/plasma diagnostics; POSITRONIUM; 
PROGRESS REPORT; CHARGED-PARTICLE TRANSPORT; 
TRAPS 


33317 (DOE/ER/54089-1) Advanced fusion diagnostics: 
Annual technical report, October 15, 1990-October 14, 1991. 
Fusion Physics and Technologies, Torrance, CA (United States). 30 
Jul 1991. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-90ER54089. Order Number 
DE91017412. Source: OSTI; NTIS; INIS; GPO Dep. 

This research program is divided into two diagnostic develop- 
ment projects: Task 1. Charged fusion product diagnostics by 
spectral analysis of ioncyclotron emission. Task 2. Safety factor, 
q(r) measurements, a study of transport in the PBX-M tokamak 
plasma. We report on the progress over the period covering Octo- 
ber 15, 1990—July 14, 1991. 


33318 (DOE/ET/53088-501) lon temperature gradient 
driven transport in a density modification experiment on the 
TFTR tokamak. Horton, W. (Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies); Lindberg, D.; Kim, J.Y.; Dong, 
J.Q.; Hammett, G.W.; Scott, S.D.; Zarnstorff, M.C.; Hamaguchi, S. 
Texas Univ., Austin, TX (United States). Inst. for Fusion Studies. 
Jul 1991. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-80ET53088 ;AC02-76CH03073. 
(IFSR-501). Order Number DE91018215. Source: OSTI; NTIS; 
INIS; GPO Dep. 

TFTR profiles from a supershot density-modification experiment 
are analyzed for their local and ballooning stability to toroidal n;- 
modes in order to understand the initially puzzling results showing 
no increase in X; when a pellet is used to produce an abrupt and 
large increase in the n, parameter. The local stability analysis as- 
sumes that k|| = 1/qR and ignores the effects of shear, but makes 
no assumption on the magnitude of k||v4j/w. The ballooning stability 
analysis determines a self-consistent linear spectrum of k||'s includ- 
ing the effect of shear and toroidicity, but it expands in k||Vy/w < 1, 
which is a marginal assumption for this experiment. Nevertheless, 
the two approaches agree well and show that the mixing length es- 
timate of the transport rate does not change appreciably during the 
density-modification and has a value close to or less than the ob- 
served X;, in contrast to most previous theories which predicted 
X;'s which were over an order-of-magnitude too large. However, 
we are still unable to explain the observed increase X;(r) with mi- 
nor radius by adding the effects of the finite beta drift - MHD mode 
coupling, the slab-like mode, or the trapped electron response. The 
experimental tracking 0.2 < X,/X; < 0.7 suggest that both grad T; 
and trapped-electron driving mechanisms are operating. 4 refs., 5 
figs., 5 tabs. 


33319 (DOE/ET/53088-503) Power-law energy spectrum 
and orbital stochasticity. Mima, K. (Osaka Univ., Suita (Japan). 
inst. of Laser Engineering); Horton, W.; Tajima, T.; Hasegawa, A. 
Texas Univ., Austin, TX (United States). Inst. for Fusion Studies. 
Jun 1991. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-80ET53088. (IFSR-503). Order Num- 
ber DE91017387. Source: OSTI; NTIS; INIS; GPO Dep. 

The power-law energy distributions are observed in space and 
fusion plasmas. The power law decay of the two-time velocity cor- 
relation function and the corresponding frequency spectrum of the 
correlation function are shown to be related to the power law distri- 
bution of the time interval of acceleration, which produces a 
power-law energy distribution. In particular, the two time correlation 
function, the distribution of acceleration duration, namely the distri- 
bution of the trapping time of the quasi-trapped orbits in the vicinity 
of the magnetic null such as the geomagnetic tail configurations are 
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shown to produce a power law energy distribution function. The 
Statistical property is applicable under conditions given here to the 
energy spectra of cosmic rays, electrons in laser-plasma interaction 
and the radio-frequency heated confined plasmas. 13 refs., 4 figs. 


33320 (DOE/ET/53088-505) Shock formation in a poloidally 
rotating tokamak plasma. Shaing, K.C. (Oak Ridge National Lab., 
TN (United States)); Hazeltine, R.D.; Sanuki, H. Texas Univ., 
Austin, TX (United States). Inst. for Fusion Studies; Oak Ridge Na- 
tional Lab., TN (United States). Jun 1991. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
80ET53088 ;AC05-840R21400. (IFSR-505). Order Number 
DE91018417. Source: OSTI; NTIS; INIS; GPO Dep. 

When the Mach number Mp of the poloidal rotation in a tokamak 
approaches unity, the poloidal variations of plasma density and po- 
tential appear to have the characteristics of a shock whose front 
lies on a plane (ribbon) of a fixed poloidal angle no. The shock first 
appears, when 1 — Mp < ,/ (ce is the inverse aspect ratio), on the 
inside of the torus at a shock angle no > 7= if the plasma rotates 
counterclockwise poloidally. As Mp increases, no moves in the di- 
rection of the poloidal rotation. At Mp = 1, no = 2x. When Mp - < 
/é, the shock angle is at no < 7. The parallel viscosity associated 
with the shock is collisionality independent, in contrast to the con- 
ventional neoclassical viscosity. The viscosity reaches its maximum 
at Mp = 1, which is the barrier that must be overcome to have a 
poloidal supersonic flow. Strong up-down asymmetric components 
of poloidal variations of plasma density and potential develop at Mp 
~ 1. In the edge region, the convective poloidal momentum trans- 
port weakens the parallel viscosity and facilitates the transition 
from L-mode to H-mode. 24 refs., 2 figs. 


33321 (DOE/ET/53088-507) Finite orbit energetic particle 
linear response to toroidal Alfven eigenmodes. Berk, H.L. 
(Texas Univ., Austin, TX (United States). Inst. for Fusion Studies); 
Ye, Huanchun; Breizman, B.N. Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies. Jul 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
80ET53088. (IFSR-507). Order Number DE91018418. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The linear response of energetic particles to the TAE modes is 
calculated taking into account their finite orbit excursion from the 
flux surfaces. The general expression reproduces the previously 
derived theory for small banana width: when the banana width A, 
is much larger than the mode thickness Am, we obtain a new com- 
pact expression for the linear power transfer. When An/A, < 1, 
the banana orbit effect reduces the power transfer by a factor of 
Am/Ay from that predicted by the narrow orbit theory. A compari- 
son is made of the contribution to the TAE growth rate of energetic 
particles with a slowing-down distribution arising from an isotropic 
source, and a balance-injected beam source when the source 
speed is close to the Alfven speed. For the same stored energy 
density, the contribution from the principal resonances (|v))| = va is 
substantially enhanced in the beam case compared to the isotropic 
case, while the contribution at the higher sidebands (|u|) = ua/(22 
— 1) with £ > 2) is substantially reduced. 10 refs. 


33322 (DOE/ET/53088-508) Kinetic theory of rf current 
drive and helicity injection. Mett, R.R. Texas Univ., Austin, TX 
(United States). Inst. for Fusion Studies. 11 Jul 1991. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-80ET53088. (IFSR-508). Order Number DE91017388. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Current drive and helicity injection by plasma waves are exam- 
ined with the use of kinetic theory. The Viasov equation yields a 
general current drive formula which contains resonant and nonres- 
onant contributions. Standard quasilinear current drive is described 
by the former, while helicity current drive may be contained in the 
latter. Since direct analytical comparison of the sizes of the two 
terms is in general difficult, a new approach is taken. Solution of 
the drift-kinetic equation shows that the standard Landau damping/ 
transit time magnetic pumping quasilinear diffusion coefficient is 
the only contribution to steady-state current drive to leading order 
in e=p,/', where p, is the Larmor radius and | is the inhomogeneity 
scale length. All nonresonant contributions, including the helicity, 
appear at higher order, after averages are taken over a flux 
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surface, over azimuth, and over time. Consequently, at wave fre- 
quencies well below the electron cyclotron frequency, a wave 
helicity flux perpendicular to the magnetic field does not influence 
the parallel motion of electrons to leading order and therefore will 
not drive a significant current. Any current associated with a wave 
helicity flux is then either ion current or electron current stemming 
from effects not included in the drift-kinetic treatment, such as cy- 
clotron, collisional, or nonlinear. 20 refs. 


33323 (DOE/ET/53088-509) Geometric phase, rotational 
transforms and adiabatic invariants in toroidal magnetic fields. 
Bhattacharjee, A. (Columbia Univ., New York, NY (United States). 
Dept. of Applied Physics); Schreiber, G.M.; Taylor, J.B. Texas 
Univ., Austin, TX (United States). Inst. for Fusion Studies. Jul 
1991. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FGO5-80ET53088. (IFSR-509). Order Number 
DE91018419. Source: OSTI; NTIS; INIS; GPO Dep. 

The rotational transform associated with the magnetic surfaces 
of a toroidal magnetic field with a non-planar axis is an example of 
the angle anholonomy recently much discussed in quantum and 
classical dynamics (the Berry phase and Hannay angle). The same 
anholonomic angle appears in the phase of a charged particle spi- 
raling around its guiding center in a strong magnetic field. This 
accounts for a contribution to the longitudinal invariant, associated 
with the guiding-center motion, which is different for guiding-center 
orbits that circulate in opposite directions and is absent for orbits 
that are reflected between mirrors. 16 refs. 


33324 (DOE/ET/53088-511) Nonlinear interactions of tear- 
ing modes in the presence of shear flow. Chen, X.L.; Morrison, 
P.J. Texas Univ.. Austin, TX (United States). Aug 1991. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-80ET53088. (IFSR-511). Order Number DE91018420. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The interaction of two near marginal tearing modes in the pres- 
ence of shear flow is studied. To find the time asymptotic states, 
the resistive magnetohydrodynamic (MHD) equations are reduced 
to four amplitude equations, using center manifold reduction. These 
amplitude equations are subject to the constraints due to the sym- 
metries of the physical problem. For the case without flow, the 
model which we adopted has translation and reflection symmetries. 
Presence of flow breaks the reflection symmetry, while the transla- 
tion symmetry is preserved, and hence flow allows the coefficients 
of the amplitude equations to be complex. Bifurcation analysis is 
employed to find various possible time asymptotic states. In partic- 
ular, the oscillating magnetic island states discovered numerically 
by Person and Bondeson are discussed. It is found that the flow 
introduced parameters (imaginary part of the coefficients) play an 
important role in driving these oscillating islands. 28 refs., 2 figs. 


33325 (DOE/ET/53088-512) Viasov-Maxwell system: 2-D 
equilibria, reversed field pinches. Mahajan, S.M. (International 
Centre for Theoretical Physics, Trieste (italy)); Li, W.Q.; Sen, A. 
Texas Univ., Austin, TX (United States). Inst. for Fusion Studies. 
Aug 1991. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-80ET53088. (IFSR-512). Order Num- 
ber DE91018421. Source: OSTI; NTIS; INIS; GPO Dep. 

Exact solutions to the Viasov-Maxwell system in the two dimen- 
sional circular cylindrical model are presented. The magnetic 
surfaces are shifted circles for the m = 1 case, where the shift is 
determined by a parameter ec; « = 0 gives concentric circles and 
represents 1-D solutions. For m > 2 cases, the solutions are sin- 
gular at the origin and the magnetic surfaces contain islands and 
separatrices. An improved one dimensional model with currents in 
both the axial and azimuthal directions is also presented. It is 
shown that this simple finite pressure model can yield field 
reversed equilibria in the presence of appropriate boundary con- 
Straints. 6 refs., 13 figs. 


33326 (DOE/ET/53088-514) Form invariance in convective- 
diftusive systems with applications to impurity transport. 
Mahajan, S.M. (Texas Univ., Austin, TX (United States). Inst. for 
Fusion Studies); Valanju, P.M.; Rowan, W.L. Texas Univ., Austin, 
TX (United States). Inst. for Fusion Studies. Aug 1991. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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FG05-80ET53088. (IFSR-514). Order 
Source: OSTI; NTIS; INIS; GPO Dep. 

Simple, closed from Green's functions are derived for 
convective- diffusive systems in slab and cylindrical geometries. In 
slab geometry, they are Gaussian, while in cylindrical geometry, 
they are of the form e ~? |o(Gr), where |p is the modified Bessel 
function, and a and § depend on time via e —'. Time dependent 
profiles resulting from various pulsed and oscillatory sources can 
be obtained using these Green's functions. These solutions can be 
used to model a variety of time dependent transport experiments 
such as pulsed impurity transport, oscillating gas puff, perturbative 
RF heating, and sawtooth heat pulse propagation. A successful 
comparison of our profiles with pulsed impurity injection experi- 
ments on TEXT is presented. 4 refs., 1 fig. 


Number DE91018422. 


33327 (DOE/ET/53088-516) Stabilization of the m = 1 tear- 
ing mode by resonance detuning. Thyagaraja, A. (UKAEA 
Culham Lab., Abingdon (United Kingdom)); Hazeltine, R.D.; Ay- 
demir, A.Y. Texas Univ., Austin, TX (United States). Inst. for Fusion 
Studies. Aug 1991. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG0O5-80ET53088. (IFSR-516). Or- 
der Number DE91018423. Source: OSTI; NTIS; INIS; GPO Dep. 

The possibility of stabilizing the m = 1 tearing mode by rapidly 
oscillating the resonance point r.(t) about its mean position is 
examined. The calculations are carried out for both externally con- 
trolled, coherent oscillations of r.(t), as well as those resulting from 
turbulent plasma motions. Complete stabilization is possible in the 
coherent case, while turbulent fluctuations may yield substantial re- 
duction in the growth rate. The technique seems to apply to any 
linear mode that depends upon local properties around a resonant 
surface. 7 refs., 1 fig. 


33328 (DOE/ET/53088-517) Enhancement of current diffu- 
sion in the presence of a kink mode or an Altven wave. 
Beklemishev, A.D. Texas Univ., Austin, TX (United States). Inst. for 
Fusion Studies. Aug 1991. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FGO05-80ET53088. 
(IFSR-517). Order Number DE91018424. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Many characteristic features of Alfven waves and related instabil- 
ities are strongly dependent on the inhomogeneity of the 
background density and the magnetic field. On the other hand, 
these waves also have an influence on the inhomogeneity, which 
is caused by the enhancement of the cross-field transport through 
wave- distortion of flux surfaces. This problem is addressed here 
within the framework of the single-fluid reduced MHD model and 
generalized Lagrangian representation of motion. The new effect of 
transport enhancement is identified as a consequence of the local 
squeezing of adjacent flux surfaces, which results in increased ra- 
dial gradients and cross-field fluxes. This effect is found to be 
proportional to the second power of the ratio of the magnetic field 
perturbation to the normal field component. The result is applied to 
several problems related to m = 1 equilibrium relaxation and Alfven 
resonance broadening. 10 refs., 1 fig. 


33329 (GA-A-20552) VH-mode: A new very high confine- 
ment regime in the boronized Dill-D tokamak. Simonen, T.C. 
General Atomics, San Diego, CA (United States). Jun 1991. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114. (CONF-910609-21: International con- 
ference on systems analysis in water quality management, Berlin 
(Germany), 3-7 Jun 1991). Order Number DE91018186. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A very high confinement mode, well beyond usual H-mode per- 
formance, has recently been obtained in DIll-D following 
boronization. Although these results are preliminary, they have 
been duplicated on three days of operation. These results could 
have highly favorable impact on next generation tokamak perfor- 
mance if the VH-mode can be extended to higher parameters and 
longer discharge durations. The utility of this discovery awaits future 
work exploring VH-mode scaling with plasma parameters, develop- 
ing a physics understanding, and extending it to steady state with 
non-inductive rf current drive profile control. 12 refs., 4 figs. 


33330 (GA-A-20556) The DII-D tokamak and energy con- 
finement at low q. Snider, R. General Atomics, San Diego, CA 





(United States). Aug 1991. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO3-89ER51114. Order 
Number DE91018317. Source: OSTI; NTIS; INIS; GPO Dep 

A summary of DIII-D capabilities and recent improvements is 
given. The ability to produce highly shaped plasmas in DII-D has 
been exploited to produce 6+ values of 11%. Stability calculations 
indicate that the current and pressure profile details effect the max- 
imum 67 that can be achieved. The linear increase of H-mode 
confinement with plasma current ceases for |,/Br larger than ~1 
(MA/T). The most likely cause for the degradation is increased 
transport due to sawteeth. It has been determined, experimentally, 
that the saturation of confinement is not the result of a ceiling im- 
posed by saturated Ohmic confinement, by the plasma reaching a 
6 limit, by enhanced plasma radiation, or by ELMs. 24 refs, 8 figs. 


33331 (GA-A-20608) Theory of lon Bernstein wave cou- 
pling at low edge densities. Chiu, S.C.; Mayberry, M.J.; Pinsker, 
R.|.; Petty, C.C.; Porkolab, M. General Atomics, San Diego, CA 
(United States). Aug 1991. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114. (CONF- 
910869-4: 9. topical conference on radio frequency power in 
plasmas, Charleston, SC (United States), 12-14 Aug 1991). Order 
Number DE91018321. Source: OST!; NTIS; INIS; GPO Dep. 

D3-D lon Bernstein Wave Coupling results are characterized by: 
(1) insensitivity of loading to the magnitude of the static magnetic 
field, and (2) large values of resistive loading (about 3 to 1022). 
These are in sharp contrast to previous predictions. The experi- 
mental observations strongly suggest that the plasma in front of 
the Faraday shield is the coupling to cold plasma waves. A lower- 
hybrid resonance layer may exist at the edge, so a cold plasma 
coupling code has been developed which takes into account the 
lower-hybrid resonance rigorously. Using this code, and postulating 
that the density in front of the Faraday shield is always lower than 
the lower-hybrid resonance density, reasonable agreement be- 
tween theory and experimental results is obtained. An estimate of 
the ponderomotive force produced by the wave field suggests that 
a low density region in front of the Faraday shield can be reason- 
ably expected from the effect of this nonlinear force. 4 rets., 6 figs., 
1 tab. 


33332 (IAE-4753-6) To the theory of global ALtven eigen 
modes in a tokamak. Kuvshinov, B.N.; Mikhajlovskij, A.B.; 
Nazarenko, S.V.; Smolyakov, A.I.; Churikov, A.P. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 21p. (in Russian). Order 
Number DE91643134. Source: OSTI; NTIS (US Sales Only); INIS. 
The analytic theory of global Alfven eigen modes (GAEM) at both 
finite m and m>>1 (m is the perturbation poloidal wavenumber) is 
developed. Dispersion equations for those modes are derived. It is 
shown that the interaction with trapped electrons results in GAEM 
damping while high-energy particles cause GAEM to build up. 
Damping factors and growth rates along with the GAEM instability 
threshold in the discussed interactions are obtained. 25 refs. 


33333 (IAE-4870-14) Equipment for data processing in the 
multichannel! interferometer with HCN-laser for T-15 device. 
Khili’, V.V.; Denisov, V.F. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii, 1989. 43p. (In Russian). Order Number 
DE91643102. Source: OSTI; NTIS (US Sales Only); INIS. 

A method for phase transformation with higher resolution time 
based on discrimination of phase transition through the boundaries 
of direct reading region of the simplest phase-voltage transformer 
(PVT) is presented. Practice realization of PVT with the phase 
transition discriminator is discussed in detail. The frequency of 
transformed oscillations is about 106 kHz. The limits of PVT direct 
reading are: 0-72‘) where n=1,2,3,4,5,6. The resolution time in 
operation for all ranges is about 15yus. The maximum absolute 
measurement error due to the effect the filtered oscillations at the 
PVT output is about 0.7 deg. Simultaneous performance of the 
PVT units in the interferometer is controlled by the control-unit. 7 
refs.; 29 figs. 


33334 (IAE—4882-6) Selectivity of the ICR ion heating in an 
isotopic mixture. Potanin, E.P. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
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Atomnoj Ehnergii. 1989. 9p. (in Russian). Order Number 
DE91643075. Source: OSTI: NTIS (US Sales Only): INIS. 

The selectivity of the ICR heating of ions in an isotopic mixture 
in a collisional multicomponent plasma is studied on the basis of 
the hydrodynamic approximation. The resonance line width is cal- 
culated for a fully ionized plasma containing ions of two sorts as 
well as in the presence of a neutral gas of the third sort. The reso- 
nance width is shown to be determined by the frequence of 
collisions of accelerated ions with non-accelerated and neutral 
atoms of the major component. It is pointed out that the observed 
shift of the resonance frequency towards low frequencies resulting 
from the oscillatory motion of atoms is insignificant under condi- 
tions of the selective heating of ions. 9 refs. 


33335 (IAE-4888-6) Existence of infiniteparametrical family 
of vortices in two-dimensional hydrodynamic equations. Tatari- 
nova, E.B. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 8p. 
(In Russian). Order Number DE91643117. Source: OSTI; NTIS 
(US Sales Only): INIS. 

The vortex solution of 2-d hydrodynamics of ideal incompressible 
liquid is discussed. It is shown that the vortex moving with the liq- 
uid locked-in is described by infinite number of parameters. 7 refs. 


33336 (IAE-4909-7) Collapse of Z-pinch necks for inertial 
fusion. Yan’kov, V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 
1989. 13p. Order Number DE91643076. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ignition is possible under the condition of collapring z-pinch 
neck up to the diameter 10-*cm. The current pulse with duration 
10-’s and 107A must be applied to a cylinder of condensed D-T 
mixture in order to obtain the parameter rhor>0.4 g/cm*. 22 refs. 


33337 (IAE-4920-7) Stellarators with doublet configuration 
of magnetic field. Pustovitov, V.D. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 21p. (in Russian). Order Number 
DE91643077. Source: OSTI; NTIS (US Sales Only); INIS. 

The vacuum magnetic configurations of stellarators differing from 
the conventional ones only in possissing an additional quadrupole 
magnetic field uniform along the longitudinal coordinate are analyti- 
cally studied. It is shown that by means of this field three-axes 
doublet configurations can be obtained in the steliarators. Their 
geometric and magnetic characteristics have been calculated. The 
systems with helical fields of different multipolarities are compared. 
21 refs.; 4 figs. 


33338 (IAE-4939-6) Effective heat conductivity of a plasma 
in a ‘braided’ magnetic field. Part 1: Quasilinear limit. 
Isichenko, M.B. Gosudarstvennyj Komitet po Ispol'zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 
16p. (In Russian). Order Number DE92600277. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The problem of the effective transport in a magnetic field with 
weakly destroyed flux surfaces is discussed. The sensibility of the 
result to the topology of the magnetic field is caused by the strong 
magnetization of electrons and large anisotropy of electron heat 
conductivity. Following the approach developed by Rechester and 
Rosenbluth (1978) in the paper are made assessment of the 
effective transverse plasma heat conductivity in the quasilinear ap- 
proximation which is defined by the inequality R=bol)/5<<1 
(bo=5B/Bo is the relative magnitude of magnetic perturbations, Lo 
is their longitudinal and & is transverse correlation lengths). The 
problem is discussed both in collisional and collisionless limits, 
non-stationary magnetic perturbations being taken into account. 
The analysis is made of various anomalous transport regimes. 13 
refs.; 5 figs. 


33339 (IAE-4953-6) Hydrodynamical regimes of plasma ro- 
tation in noncircular tokamaks. Kuvshinov, B.N. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 11p. (in Russian). Order 
Number DE91643078. Source: OSTI; NTIS (US Sales Only); INIS. 

Equilibrium rotation of collisional plasma in an axisymmetric toka- 
mak with noncircular cross-section is investigated analytically. The 


ERA Vol. 16, No. 11 561 





70 FUSION ENERGY 
7001 Plasma Research 


results, obtained earlier for circular cross-section tokamak (the rela- 
tion of poloidal equilibrium velocity Ue with ion temperature 
gradient drift velocity and the proof of absence of ‘sound’ regimes 
of plasma rotation). are shown to be valid for arbitrary cross- 
section tokamaks. The equation is deduced. which defines Ue in a 
tokamak with large longitudinal speed of rotation. It is shown, that 
for tokamaks with ellipticity, in comparison with circular cross- 
section tokamak. renormalization of coefficient. defining the plasma 
collisionality, occurs. 12 refs. 


33340 (IAE-4960-7) Diagnostics of neutron radiation at the 
‘Angara-5' device. Batyunin, A.V.; Bulatov. A.N.; Zajtsev. V.I.; 
Olejnik, G.M. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 
25p. (In Russian). Order Number DE91643103. Source: OST; 
NTIS (US Sales Only); INIS 

The system of neutron diagnostics realized at the 'Angara-5' fa- 
cility is described. The methods of measuring the neutron yield 
have a dynamic range 10®-10'® neutron/pulse. To obtain spectrum 
and neutron yield intensity, six time-resolved neutron detectors are 
situated in two directions at distances from 3 to 42 m and a spec- 
tral data processing code is developed. A neutron yield 10'* in the 
experiments with a super-fast deuterium Z-pinch was achieved. The 
neutron spectrum obtained was of anisotropic type. 15 refs.; 8 figs. 


33341 (IAE-4961-7) Sawtooth phenomena in tokamaks. 
Kuvshinov, B.N.: Savrukhin. P.V. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomno) Ehnergii SSSR, Moscow (USSR). Inst 
Atomnoj Ehnergii. 1989. 27p. Order Number DE91643118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A review of experimental and theoretical investigaions of saw- 
tooth phenomena in tokamaks is presented. Different types of 
sawtooth oscillations, scaling laws and methods of interani disrup- 
tion stabilization are described. Theoretical models of the sawtooth 
instability are discussed. 122 refs.; 4 tabs. 


33342 (IAE-4966-7) Diagnostics of alpha particles in ITER, 
TSP, CIT with the He and Li beam injection. Gorelenkov, N.N.; 
Krasilnikov, A.V. Gosudarstvenny; Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 
22p. Order Number DE92600332. Source: OSTI; NTIS (US Sales 
Only); INIS. 

For investigation on tokamaks ITER, TSP, CIT confined alpha 
particles distribution function the charge-echange diagnostic with 
the He and Li beam injector is considered. By the means of mathe- 
matical simulation of the physical processes requirements to He 
beam densities with energies E=40 keV for diagnostic for thermal- 
ized (@sh) alpha particles (I~1A by ions He*) and E=0.35-0.65 
MeV/amu for not alpha particles (}~30-600 mA by ions HeH*) are 
found. For measurements of alpha particles distribution function 
with E<500 eV (i~30-3000 mA by ions He*) is proposed. 11 refs.; 
7 figs. 


33343 (INIS-SU-245, pp. 41-43) On a possibility of nonlin- 
ear transilucence of magnetoactive plasma dense layer. 
Kasymov, Zh.Zh.; Ramazashvili, R.R. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1990. 44p. (In Russian). In Experimental! and theo- 
retical physics: Collection. Order Number DE91003123. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Possibility of nonlinear self-organization of complete passing of 
electromagnetic waves through a dense layer of heterogeneous 
magnetoactive plasma at the frequency of upper hybride reso- 
nance is shown. 11 refs.; 1 fig. 


33344 (INIS-SU-259/A, pp. 24-26) Experimental studies of 
physical processes during putting into operation of a plasma 
focus. Gribkov, V.A.; Dubrovskij, A.V.; Kalachev, N.V.; Krokhin, 
O.N.; Mikhajlov, V.I.; Nikulin, V.Ya. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1989. 61p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003121. Source: 
OSTI; NTIS (US Sales Only); INIS. 

using the method of magnetic probes and high-rate frame inter- 
ferometry it i shown that the so-called training series of discharges 
of 'Plasma focus’ device consists in redistribution of current 
between the shock wave edge and skin-layer of current-plasma en- 
velope. Meanwhile, due to annealing and sputtering of electrode 
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and insulator material the process of current concentration is re- 
plaiced by the process of plasma pinching. 3 refs.: 2 figs. 


33345 (INIS-SU-259/A, pp. 47-49) Electron turn length in a 
tully ionized nonideal plasma. Majorov, S.A. (AN SSSR. Moscow 
(USSR). Inst. Obshchej Fiziki); Tkachev, A.N.: Yakovlenko, S.!. AN 
SSSR. Moscow (USSR). Fizicheskij Inst. 1989. 61p. (In Russian) 
In Experimental and theoretica/ physics: Collection. Order Number 
DE91003121. Source: OSTI: NTIS (US Sales Only); INIS. 

Using the method of multiparticle dynamics electron path lengths 
in non-ideal plasma. corresponding to velocity rotating angle at 7/2 
angle have been calculated. 9 tabs.; 3 figs. 


33346 (INIS-SU-259/A. pp. 15-17) On the stability of 
transversally inhomogeneous electron ion plasma with a cur- 
rent. Bobylev, Yu.V. (AN SSSR, Moscow (USSR). Inst. Obshchej 
Fiziki); Kuzelev, M.V.: Rukhadze, A.A. AN SSSR, Moscow (USSR) 
Fizicheskij Inst. 1989. 61p. (In Russian). In Experimenta/ and theo- 
retical physics: Collection. Order Number DE91003121. Source 
OSTI: NTIS (US Sales Only); INIS 

Linear analysis of resonance Buneman instability in transversally 
inhomogeneous electron-ion plasma with a current has been car- 
ried out. A general nonpotential dispersion equation, on the basis 
of which the threshold condition of the Buneman instability occur- 
rance is determined, has been obtained. 4 refs.; 2 figs 


33347 (INPE-4862/89) Plasma diagnostics in compact 
torus of UNICAMP (Campinas state university). Ueda. M (Insti- 
tuto de Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP 
(Brazil)); Doi, Y.; Aramaki, E.A.; Porto, P.: Berni, L.: Machida. M 
Instituto de Pesquisas Espaciais (INPE), Sao Jose dos Campos, 
SP (Brazil). Aug 1989. 44p. (in Portuguese). Order Number 
DE91641628. Source: OST!; NTIS (US Sales Only); INIS. 

This paper which describes experiments carried out in the Com- 
pact Torus of UNICAMP (TC-1) is divided into 3 parts: (1) summary 
of TC-1 characteristics and its operation mode; (2) description of 
diagnostics in use and ones to be installed, (3) recent experimental 
results using optical and electromagnetical diagnostics. (author). 


33348 (IPP—1/258) Electron particle transpert properties of 
sawtooth-free pellet-tuelled ASDEX discharges. Mertens, V.; 
Kaufmann, M.; Lang, R.; Sandmann, W.; Buechli, K.; Buechse, R.; 
Kornherr, M.; Loch, R.; Murmann, H.; Stroth, U.: Vollmer, O.; 
Zohm, H. Max-Planck-institut fuer Plasmaphysik, Garching (Ger- 
many). Mar 1991. 18p. Order Number DE92704836. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Repetitive pellet injection into the ASDEX tokamak results in a 
long-lasting regime of improved particle and energy confinement. 
The strong density perturbations and changing gradients produced 
by pellet injection provide a promising opportunity to investigate the 
particle transport properties of OH and L-mode discharges. We 
modelled sawtooth-free post-pellet density phases exhibiting low 
MHD activity. The enhanced peaking of the density profile is found 
not only to be due to the suppression of sawtooth dynamics but 
also to rely additionally on variation of the particle transport. In 
comparison, the electron temperature profile is found to be largely 
unaffected by pellet injection. The resulting inward pinch velocities 
V are slightly enhanced and the corresponding cross-field diffusion 
coefficients D are stronigy enhanced over the predictions of the 
neo-classical theory. Moreover, analysis reveals that both coeffi- 
cients increase monotonically with rising auxiliary heating power. 
Comparison with standard gas-fuelled discharges suggest that pel- 
let injection reduces D in the bulk by the order of ~ 60%. (orig.). 


33349 (IPP-1/259) On methods of measuring the relative 
plasma composition by active charge exchange. Herrmann, W. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Apr 
1991. 14p. Order Number DE92704837. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two methods of measuring the hydrogenic composition of 
plasma with an active diagnostic beam are discussed: Evaluation 
at equal energies of the neutrals leaving the plasma and at equal 
velocities. Evaluation at equal velocity has the advantage that the 
plasma composition, particle penetration and stripping efficiency of 
the analyzer do not enter the evaluation. The only plasma 





parameter that has to be known is the plasma temperature. If mea- 
surement at two different velocities is possible, the temperature can 
also be evaluated from the corresponding four fluxes without any 
further knowledge of plasma or beam parameters. It is discussed 
under what circumstances evaluation of the plasma composition is 
possible for non-Maxwellian distribution functions. As the halo effect 
may be the main source of error, it is shown that the application of 
a helium beam may considerably reduce this problem. (orig.) 


33350 (IPP-II/178) Sawtooth-free Ohmic discharges in AS- 
DEX and the aspects of neoclassical ion transport. Stroth, U.: 
Fussmann, G.; Krieger, K.: Mertens, V.; Wagner, F.; Bessenrodt- 
Weberpals, M.; Buechse. R.; Giannone, L.; Herrmann, H.; Simmet, 
E.; Steuer, K.H. ASDEX Team. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). May 1991. 38p. Order Number 
DE92704856. Source: OSTI; NTIS (US Sales Only); INIS. 
Sawtooth-free Ohmic discharges can serve as a model case for 
a quiescent Tokamak plasma. We report on the properties and the 
global parameters of these discharges observed in ASDEX and 
make comments on the mechanism which seems to be responsible 
for the stabilization of the sawtooth instability. Stationary Ohmic 
discharge were used to investigate particle, impurity and energy 
transport in the absence of the sawtooth instability. Particular em- 
phasis has been devoted to a comparison with the predictions of 
neoclassical theories. We find that the ion energy transport is on 
the level predicted by neoclassical theory and can explain particie 
and impurity transport with neoclassical inward drift velocities and 
diffusion coefficients with the same small anomalous contribution. In 
the central region of the plasma, where the power flux is low, very 
small values were found for the electron heat conductivity. (orig.). 


33351 (lYaF-89-155) Interaction of Langmuir wave with 
ion-acoustic wave. Stochastic eftects: Part 5. Buchel’nikova, 
N.S.; Matochkin, E.P. AN SSSR, Novosibirsk (USSR). Inst. Yader- 
noj Fiziki. 1989. 71p. (In Russian). Order Number DE91643135. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The numerical experiments (PiC-method) were made to study 
the evolution of the stochastic instability by the interaction of the 
Langmuir wave and the ion-acoustic wave. The evolution of the ion 
nonlinearities leads to the stochastic instability in the trapping re- 
gion of the ion-acoustic wave. The width of the stochastic layer 
increases with time. When this stochastic layer intersects the sto- 
chastic layers of the conversion modes the large scale stochasticity 
in the trapping regions. At the initial stage of development the large 
scale stochasticity is essential. This leads to heating electrons. It is 
shown that the evolution of ion nonlinearities leads to the stochas- 
tic instability of the ion motion in the trapping region of the ions in 
the ion-acoustic wave. 9 rets.; 37 figs.; 9 tabs. 


33352 (lYaF-90-6) Absorption of plasmons by a Langmuir 
soliton. Brejzman, B.N. AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki. 1990. 24p. (In Russian). Order Number 
DE91643137. Source: OSTI; NTIS (US Sales Only): INIS. 

As one-dimensional Langmuir collapse is forbidden, one has to 
search for the alternative mechanisms accounting for the collision- 
less dissipation of one-dimensional Langmuir waves. A conceivable 
mechanism is the trapping of free plasmons into solitons, resulting 
in soliton compression to the size needed for enhanced Landau 
damping. We show that free plasmons become trapped into soli- 
tons by means of their induced scattering on plasma electrons 
(nonlinear Landau damping). The analytical model developed in 
this work describes the interaction of a soliton with a gas of free 
plasmons and demonstrates the possibility of self-accelerating 
compression of the soliton. 8 refs. 


33353 (\YaF—-90-11) Large amplitude ion-acoustic waves. 
Stochastic effects: Part 2. Buchel’nikova, N.S.; Matochkin, E.P. 
AN SSSR, Novosibirsk (USSR). inst. Yadernoj Fiziki. 1990. 34p. (in 
Russian). Order Number DE91643136. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The numerical experiments (PIC-method) were made to study 
the stochastic instability of the ion motion in the course of the evo- 
lution of one-dimensional nonlinear ion-acoustic wave. It is shown 
that the evolution of the nonlinear ion-acoustic wave is accompa- 
nied by the development of the stochastic instability of the ion 
motion and by the formation of the stochastic layer. The initial 
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stage of the stochastic instability is studied. It is shown that the 
stochastic layer includes all the initial trapping region of the ions in 
the ion-acoustic wave. 4 refs.; 12 figs.; 4 tabs. 


33354 (JET-R-91-01) Orbit effects on the particles and 
energy flow in the poloidal null region of a tokamak axisym- 
metric divertor. Core. W.G.F. (Commission of the European 
Communities, Abingdon (UK). JET Joint Undertaking); Lazzaro, E. 
Commission of the European Communities, Abingdon (UK). JET 
Joint Undertaking. Apr 1991. 10p. Order Number DE91643079. 
Source: OSTI; NTIS (US Sales Only); INIS. 

lon transport through the separatrix of a tokamak with a poloidal 
divertor is reconsidered, to reconcile the interpretation of results of 
different diagnostics and understand the unexpected multiplet 
structure of the heat deposition on the targets. (author). 


33355 (JET-R-91-03) A fast predictive calculation of the 
magnetic configuration in air-core tokamaks. Tubbing. B.J.D.; 
Gaze, P.Q.F. Commission of the European Communities, Abingdon 
(UK). JET Joint Undertaking. Apr 1991. 14p. Order Number 
DE91643080. Source: OSTI: NTIS (US Sales Only); INIS. 

A fast method of calculation of the flux surfaces and magnetic 
fields external to a tokamak plasma in air-core tokamaks is pre- 
sented. The plasma is represented by a set of wires with given 
current and position. Central solenoid, stray field compensation and 
shaping coils are represented by sets of wires with given current 
and location. Radial and vertical field coils are represented by 
wires with fixed location but variable total current. The radial and 
vertical force balances are satisfied by fitting the currents in the 
vertical and radial field coils, to obtain correct values for the force 
integrals over a fixed boundary, external to the plasma. The caicu- 
lation was implemented in a code which is suitable for general 
design work on magnetic configurations, divertor geometry. and 
poloidal field systems. The code is interactive, and has a 
turnaround time of about 2 minutes. (author). 


33356 (JINR-D—13-88-938, pp. 273-276) On-line system for 
recording time evolution of a plasma by the Thomson scaling 
method. Brovchenko, V.G. (Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii); Kirichenko, A.M.; Mitrokhin, A.V.; Seregin, V.V.; 
Tarabrin, Yu.A.; Tsygankov, M.M. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OST!; NTIS (US Sales 
Only); INIS. 

On-line system designed for recording of the Thomson scattering 
in plasma is described. Study of time evolution of plasma parame- 
ters using OGRA-4 facility is conducted by means of this system. 
Signals memorized by means of 30-ty transducers are by turns 
transmitted lesing two 16-channe! switches to analog-digital con- 
verter and then to buffer memory devices (BMD) during pauses 
between laser pulses. 


33357 (JINR-D—13-88-938, pp. 321-324) Multichannel ana- 
lyzer development in CAMAC. Nagy, J.Z.; Zarandy, A. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1988. (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. international symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The data acquisition in TOKAMAK experiments some CAMAC 
modules have been developed. The modules are the following: 64 
K analyzer memory, 32 K analyzer memory, 6-channel pulse peak 
analyzer memory which contains the 32 K analyzer memory and 
eight AD-converters. 


33358 (KFK-4851) Monte Carlo calculations with the 
MCNP code for investigations of neutron and photon transport 
at the ASDEX upgrade tokamak. Fieg, G. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Inst. fuer Neutronenphysik und 
Reaktortechnik; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Kernfusion. Mar 1991. 48p. Order Number 
DE91531907. Source: OSTI; NTIS (US Sales Only); INIS. 
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The Los Alamos MCNP Monte Carlo code has been applied to 
model the ASDEX Upgrade tokamak at the Max-Planck-Iinstitute at 
Garching for a variety of different plasma diagnostic methods. In 
addition to this the neutron activation of some structural materials 
of the tokamak machine has been investigated. Furthermore the 
transport of photon radiation and resulting dose rates at some 
strategic points has been studied by applying the photon portion of 
MCNP. This report describes the neutron activation and photon 
transport calculations and resulting gamma dose levels at some 
strategic points near the tokamak. (orig.). 


33359 (KFTI-88-64) Nonlinear dynamics of the interaction 
of molulated electron beam with a cold plasma. Balakirev. V.A.; 
Borodkin, A.V.; Onishchenko, |.N.; Ostrovskij, A.O. AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1988. 9p. 
(In Russian). Order Number DE91643138. Source: OSTI; NTIS 
(US Sales Only): INIS. 

Theoretical study was made on nonlinear dynamics of plasma 
oscillation excitation by electron beam, injected to cold plasma. It 
was shown that the absence of stationary conditions was the main 
feature of excitation of plasma oscillation of cold plasma by mono- 
energetic electron beam. It was shown that inhomogeneity of 
plasma density didn’t result to formation of stationary state. Never- 
theless. the rate of field growth described. Spatial field distribution 
in that case became more homogeneous. 


33360 (KFTI-89-11) Behaviour of light and heavy impuri- 
ties during high-frequency plasma heating in the URAGAN-3 
torsatron. Volkov, E.D.; Zalkind, V.M.; Konovalov, V.G.; Nazarov, 
N.I.; Polyakova, G.N.; Skibenko, A.I.; Shapoval, A.N. AN Ukrain- 
skoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 
1989. 16p. (In Russian). Order Number DE91643081. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Consideration is given to experimental studies on revealing 
sources and mechanisms of intake of light (oxygen, carbon) and 
heavy (metal atoms from material of magnetic coinding casing and 
HF-antenna) impurities during HF plasma heating in the URAGAN- 
3 torsatron. It is shown that of V=4.4 kGs and antenna voltage of 
9.5 kv the main contribution to radiation plasma losses is made by 
radiation of heavy impurities from periphere plasma regions. Oxy- 
gen concentration in plasma periphery increases sufficiently under 
conditions with V=7 kGs field. It is shown that carbon is intaken to 
plasma due to physical sputtering of metallic carbon-containing sur- 
faces. 


33361 (KFTI-89-17) Resonance phenomena in equilibrium 
currents and in plasma transfer in stellarators. Zolotukhin, A.V.; 
Shishkin, A.A. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst. 1989. 8p. (In Russian). Order Number 
DE91643108. Source: OSTI; NTIS (US Sales Oniy); INIS. 

A study is made on the effect of resonance helical disturbances 
of magnetic field ~ cos(NQ-M,) on impurity ion diffusion and equi- 
librium current in stellarator trap plasma. The applied procedure of 
renormalization enables to decrease the unknown expressions 
without resonance dominator of NT (r)-M form, where t(r)-angle of 
rotational transformation. 


33362 (KFTI-89-21) Current neutralization in high-energy 
proton bunches passing through a gas. Kiselev, V.A.; Linnik, 
A.F.; Berezin, A.K.: Onishchenko, I.N.; Uskov, V.V. AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 1989. 8p. 
(in Russian). Order Number DE91643140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Consideration is given to experimental results and theoretical 
evaluations of the phenomenon of current neutralization of high- 
energy modulated proton beam, formed by the beam in neutral gas 
at p=10-°...4 Pa. At pressures above the critical one (Per~1 Pa) 
the beam-plasma instabilities excited, which leads to development 
of beam-plasma discharge and to decrease of reverse plasma cur- 
rent and its time under conditions of high collision frequency. 


33363 (KFTI-89-24) Low-frequency (w<<uy;) edge plasma 
density and potential fluctuations under ICRF heating in the 
URAGAN-3 torsatron. Vojtsenya, V.S. (and others); Voloshko, 
A.Yu.; Grigor’eva, L.l. AN Ukrainskoj SSR, Kharkov (Ukrainian 
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SSR). Fiziko-Tekhnicheskij Inst. 1989. 21p. (In Russian). Order 
Number DE91643082. Source: OSTI; NTIS (US Sales Only); INIS. 

An identification has been made of low-frequency edge plasma 
density and potential fluctuations which accompany ICRF produc- 
tion and heating of the plasma in the URAGAN-3 torsatron. 
According to their time and space characteristics, the fluctuations 
can be attributed to the development of natural density-gradient- 
driven drift waves. However, an enhanced level of fluctuations is 
maintained by ICFR pumping waves due to a parametric instability. 


33364 (LA-UR-91-2747) Radiation hardening of diagnos- 
tics. Siemon, R.E. Los Alamos National Lab., NM (United States). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-910857-3: International 
School of Plasma Physics Piero Caldirola’ diagnostics for contem- 
porary fusion experiments. Varenna (Italy), 27 Aug - 6 sep 1991). 
Order Number DE91018039. Source: OSTI; NTIS; INIS; GPO Dep. 

The world fusion program has advanced to the stage where it is 
appropriate to construct a number of devices for the purpose of 
burning DT fuel. In these next-generation experiments, the ex- 
pected flux and fluence of 14 MeV neutrons and associated 
gamma rays will pose a significant challenge to the operation and 
diagnostics of the fusion device. Radiation effects include structural 
damage to materials such as vacuum windows and seals, modifi- 
cations to electrical properties such as electrical conductivity and 
dielectric strength and impaired optical properties such as reduced 
transparency and luminescence of windows and fiber optics during 
irradiation. In preparation for construction and operation of these 
new facilities, the fusion diagnostics community needs to work with 
materials scientists to develop a better understanding of radiation 
effects, and to undertake a testing program aimed at developing 
workable solutions for this multi-faceted problem. A unique facility 
to help in this regard is the Los Alamos Spallation Radiation Ef- 
fects Facility, a neutron source located at the beam stop of the 
world's most powerful accelerator, the Los Alamos Meson Physics 
Facility (LAMPF). The LAMPF proton beam generates 10'® neu- 
trons per second because of “spallation” reactions when the 
protons collide with the copper nuclei in the beam stop. 


33365 (LRP-428/91 vp.) Measurement of toroidal and 
poloidal plasma rotation in TCA. Duval, B.P. (Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Joye, B.; Marchal, B. Ecoie Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP). Jun 1991. (CONF-910609-: 
International conference on systems analysis in water quality man- 
agement, Berlin (Germany), 3-7 Jun 1991). In Papers contributed 
to the 18th EPS conference on controlled fusion and plasma 
physics. vp. Order Number DE91003131. Source: OSTI; NTIS 
(US Sales Only); INIS. 

With optimal observation geometry we have measured both the 
toroidal and poloidal rotation velocities in the edge and in the bulk 
of the TCA plasma. Regular calibration and correction for variations 
in the spectrometer temperature permitted a measurement with an 
error of ~0.5 km/s which is an order of magnitude smaller than the 
range of measured velocities. In general, changes in the velocities 
are observed to be stronger and faster in the plasma edge than in 
the plasma bulk. With increasing density, the toroidal velocity is ob- 
served to change sign and follow the plasma density, while the 
poloidal velocity increases. These two effects lead to an increase 
in the absolute value of the radial electric field. With very strong 
gas puffing, the toroidal velocity is observed to again reverse and 
tend to zero, an effect which is stronger as the gradient of the den- 
sity ramp is increased. Comparison between gas puffing and high 
power AWH does not show a significant difference in the radial 
electric field that could be responsible for the large associated den- 
sity rise, which still remains unexplained. (author) 4 figs., 2 refs. 


33366 (LRP-428/91 vp.) Pellet ablation studies in the TCA 
tokamak. Drakakis, M. (Crete Univ., Iraklion (Greece)); Dutch, M.; 
Duval, B.P.; Hollenstein, Ch.; Joye, B.; Lister, J.B.; Martin, Y.; 
Nieswand, Ch.; Paris, P.J. Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Jun 1991. (CONF-910609-: International confer- 
ence on systems analysis in water quality management, Berlin 
(Germany), 3-7 Jun 1991). In Papers contributed to the 18th EPS 





conference on controlied fusion and plasma physics. vp. Order 
Number DE91003131. Source: OSTI; NTIS (US Sales Only); INIS 

Pellets with a variation in size of an order of magnitude and of 
injection velocity of a factor of 4 were injected into a Tokamak with 
a range of plasma current and density. The penetration into the 
plasma has been measured against these parameters. Contrary to 
most ablation models, only weak scaling was found which sug- 
gests that the pellet ablation process is dominated by other factors. 
(author) 3 figs 


33367 (LRP-428/91 vp.) Effectiveness of X- and O-mode 
ECRH breakdown and startup in TCA. Pochelon, A. (Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP)): Whaley, D.R.; Goodman. T.P.; 
Duval, B.P.; Tran, M.Q.; Behn, R.; Besson, G.: Joyce, B.; Knight, 
A.J.; Cardinali, A. Ecole Polytechnique Federale. Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Jun 1991. (CONF-910609-: International conference on 
systems analysis in water quality management. Berlin (Germany), 
3-7 Jun 1991). In Papers contributed to the 18th EPS conference 
on controlled fusion and plasma physics. vp. Order Number 
DE91003131. Source: OSTI; NTIS (US Sales Only); INIS. 

In these startup experiments, X-mode launch has never exhibited 
better current rampup properties than O-mode, although its absorp- 
tion properties are seen to be far better. X-mode experiences 
highly localised first pass absorption near the UHR layer, creating 
a peaked absorption profile at large r. O-mode launch, on the con- 
trary, is less efficiently absorbed and creates a broader absorption 
profile after wall reflections and mode mixing. The practical superi- 
ority of O-mode launch is attributable to the more uniformly spread 
power deposition which allows rapid current rampup over a much 
wider range of operating conditions. Low loop voltage startup has 
been achieved for V_ = 0.6 V and significant volt-second saving 
over standard ohmic startup is seen for ECH pulse lengths of 
Atecy > 20 ms. (author) 6 figs., 4 refs. 


33368 (LRP-428/91 vp.) The generation of harmonics and 
the coupling between MHD activity and the tundamental tre- 
quency during Alfven wave heating in TCA. Borg, G.G. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Duperrex, P.A.; Lis- 
ter, J.B. Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Jun 1991. 
(CONF-910609—: International conference on systems analysis in 
water quality management, Berlin (Germany), 3-7 Jun 1991). In 
Papers contributed to the 18th EPS conference on controlled fu- 
sion and plasma physics. vp. Order Number DE91003131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Alfven sidebands contain information (by frequency modulation) 
about internal MHD activity and fluctuations, the nature of this in- 
formation depends on the excited Alfven mode. Such activity in the 
plasma centre is not always detectable by direct low frequency 
magnetic probe measurements in the plasma edge. If the coupling 
surface can be selected by launching an appropriate Alfven mode 
and the combined measurements of several magnetic probes, it 
appears that the analysis of the sidebands should provide a mea- 
surement of internally located magnetic fluctuations. (author) 2 
figs., 4 refs. 


33369 (LRP—428/91 vp.) Measurement of ion temperature 
profiles in the TCA tokamak by collective Thomson scattering. 
Nieswand, C. (Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherche en Physique des Plasma (CRPP)); 
Behn, R.; Siegrist, M.R.; Dutch, M.; Duval, B.; Pietrzyk, A.; Poche- 
lon, A. Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Jun 1991. 
(CONF-910609-: International conference on systems analysis in 
water quality management, Berlin (Germany), 3-7 Jun 1991). In 
Papers contributed to the 18th EPS conference on controlled fu- 
sion and plasma physics. vp. Order Number DE91003131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the measurement of T; profiles can be performed 
by collective Thomson scattering. The results are consistent with 
NPA measurements in the range of the errors of these diagnostics. 
It was found that in high densiity TCA discharges T; might be 
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larger than Te in outer parts of the plasma. This implies a large ra- 
dial ion heat transport. (author) 2 figs., 5 refs. 


33370 (LRP-428/91 vp.) Density limit studies in the TCA 
tokamak. Pietrzyk, Z.A. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Behn, R.; Duval, B.; Duperrex. P.A.; Joye, B.; Knight, A. 
Marchal, B.: Nieswand, C.: Pochelon. A. Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP). Jun 1991. (CONF-910609—: International con- 
ference on systems analysis in water quality management, Berlin 
(Germany), 3-7 Jun 1991). In Papers contributed to the 18th EPS 
conference on controlled fusion and plasma physics. vp. Order 
Number DE91003131. Source: OSTI; NTIS (US Sales Only): INIS. 

In the TCA tokamak the density can be limited either by disrup- 
tions or increased mode activity. The density is limited at two 
different values depending on the operation. Determinant parame- 
ters are the edge q value, ga, and the way the gas is fed to the 
plasma. From a large number of possible scenarios to tokamak op- 
eration, we selected two for this study which we call soft and hard 
gas puffing. (author) 5 figs., 4 refs. 


33371 (LRP-—428/91 vp.) Simulation of MHD activity during 
density limit disruptions in tokamaks. Bondeson, A. (Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP)); Parker. R.; Hugon, M. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Jun 1991. (CONF- 
910609-: International conference on systems analysis in water 
quality management, Berlin (Germany), 3-7 Jun 1991). In Papers 
contributed to the 18th EPS conference on controlled fusion and 
plasma physics. vp. Order Number DE91003131. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The phenomenon of major disruptions in tokamaks is well known. 
Despite detailed experimental studies, the theoretical understand- 
ing has remained poor. In this paper, we present numerical 
simulations and a theoretical model for major disruptions triggered 
by exceeding the density limit. The model contains as its main ele- 
ments nonlinear mode coupling induced by the presence of a large 
amplitude m=2/n=1 mode and nonlinear interaction involving pri- 
marily the 2/1, 1/1 and 3/2 modes. Our model is consistent with the 
experimental observation that major disruption takes place in two 
steps: first an internal relaxation flattens the temperature in the 
central region. In the second step, MHD turbulence develops, first 
in the q<2 region, with a filamentation of the current and flattening 
of the q-profile. This leads to a final explosive growth of the m>2/ 
n=1 modes which flattens the entire current distribution and leads 
to a large drop in internal inductance. (author) 4 figs., 6 refs. 


33372 (LRP-428/91 vp.) Free boundary toroidal stability of 
ideal and resistive internal kinks. Viad, G. (Associazione 
Euratom-ENEA sulla Fusione, Frascati (Italy)); Lutjens, H.; Bonde- 
son, A. Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Jun 1991. 
(CONF-910609-: International conference on systems analysis in 
water quality management, Berlin (Germany), 3-7 Jun 1991). In 
Papers contributed to the 18th EPS conference on controlled fu- 
sion and plasma physics. vp. Order Number DE91003131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Recently, there has been a strong interest in the stability proper- 
ties of the internal kink mode. This has been spurred mainly by 
experimental observations of sawtooth oscillations on large toka- 
maks revealing unexpected features such as double sawteeth with 
partial reconnection, fast crashes, and central q-values well below 
unity. Here, we present results from a study of the resistive and 
ideal MHD properties of the internal kink mode. Generally, we have 
numerically computed growth-rates as functions of various parame- 
ters, using the full-resistive-MHD toroidal stability code MARS and 
the cubic element equilibrium code CHEASE. (author) 5 figs., 5 
rets. 


33373 (NIFS-PROC-4, pp. 161-171) He-iike spectra from 
laboratory plasmas and solar flares. Kato, Takako (National Inst. 
for Fusion Science, Nagoya (Japan)). National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Sep 1990. (CONF-9005341—: Workshop on 
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‘plasma spectroscopy and atomic processes’. Nagoya (Japan). 14- 
15 May 1990). In Piasma spectroscopy and atomic processes 
Proceedings of the workshop at Data and Pianning Center in NIFS 
180p. Order Number DE91767928. Source: OSTI: NTIS (US Sales 
Only): INIS. 

The X-ray spectra of He-like ions from tokamaks and solar flares 
have been measured. Several physical parameters of plasma can 
be derived from the X-ray spectra of He-like ions. The ion tempera- 
ture can be derived from the doppler width of a resonance line 
The electron temperature is obtained from the intensity ratio of di- 
electronic satellite lines to a resonance line. The energy level for 
the prominent lines is shown. The line q is produced mainly by the 
inner-shell excitation of Li-like ions. and line beta is produced by 
the inner-shell excitation of Be-like ions. The intensity ratios give 
the ion density ratios. The intensities of the intercombination and 
the forbidden lines are affected by the recombination from H-like 
ions. The synthetic spectra including excitation. ionization and 
recombination processes are fitted to the measurement. In this pa- 
per, the He-like X-ray spectra of the titanium ions from TFTR 
tokamak plasma and of the iron ions from solar flares are dis- 
cussed, paying attention to the presence of high energy electrons 
which affect the spectra and ionization balance. Atomic data, the 
spectra from the TFTR tokamak, the spectra from solar flares and 
so on are described. (K.|.) 


33374 (NORDITA-91/26-P(prepr.)) Electromagnetic struc 
ture of neutrino in magnetized plasma. Oraevsky, V.N. (AN 
SSSR, Troitsk (USSR). Inst. Zemnogo Magnetizma, lonosfery i 
Rasprostraneniya Radiovoln (IZMIRAN)); Semikoz. V.B. Nordisk 
Inst. for Teoretisk Fysik (NORDITA), Copenhagen (Denmark). 
1991. 8p. Order Number DE92600334. Source: OSTI; NTIS (US 
Sales Only): INIS. 

We calculate the electromagnetic vertex of neutrinos in magne- 
tized plasma within the framework of the standard model of the 
electroweak interactions in a self-consistent way. It is shown that 
the pseudovector current gives rise to a new form factor, which 
may be of importance in extended electroweak models. (orig.). 


33375 (PPPL-2775) High poloidal beta equilibria in TFTR 
limited by a natural inboard poloidal field null. Sabbagh, S.A. 
(Columbia Univ., New York, NY (United States). Dept. of Applied 
Physics); Gross, R.A.; Mauel, M.E.; Navratil, G.A.; Bell, M.G.; Bell, 
R.: Bitter, M.; Bretz, N.L.; Budny, R.V.; Bush, C.E.; Chance, M.S.; 
Efthimion, P.C.; Fredrickson, E.D.; HatePrinceton Univ., NJ (United 
States). Plasma Physics Lab. Jul 1991. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE91016214. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Recent operation of the Tokamak Fusion Test Reactor TFTR, 
has produced plasma equilibria with values of A = peg + |\/2 as 
large as 7, «Boga = 2uoe<pi>/<Bp>* as large as 1.6, and 
Troyon normalized diamagnetic beta, Bygia = 10°<6;1>aBo/lp as 
large as 4.7. When €Gogia 2 1.25, a separatrix entered the vacuum 
chamber, producing a naturally diverted discharge which was sus- 
tained for many energy confinement times, 7;_. The largest values 
of «6, and plasma stored energy were obtained when the plasma 
current was ramped down prior to neutral beam injection. The 
measured peak ion and electron temperatures were as large as 24 
keV and 8.5 keV, respectively. Plasma stored energy in excess of 
2.5 MJ and 7¢ greater than 130 msec were obtained. Confinement 
times of greater than 3 times that expected from L-mode predic- 
tions have been achieved. The fusion power gain. Qpp, reached a 
values of 1.3 x 10-% in a discharge with |p = 1 MA and «G,gie = 
0.85. A large, sustained negative loop voltage during the steady 
state portion of the discharge indicates that a substantial non- 
inductive component of |, exists in these plasmas. Transport code 
analysis indicates that the bootstrap current constitutes up to 65% 
of IP. Magnetohydrodynamic (MHD) ballooning stability analysis 
shows that while these plasmas are near, or at the Gp limit, the 
pressure gradient in the plasma core is in the first region of stabil- 
ity to high-n modes. 24 refs., 10 figs. 


33376 


(PPPL-2779) Overview of the first workshop on al- 
pha particle physics in TFTR. Zweben, S.J.; Biglari, H. Princeton 
Univ., NJ (United States). Plasma Physics Lab. Jul 1991. 14p. 
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Sponsored by USDOE. Washington. DC (United States). DOE 
Contract AC02-76CH03073. (CONF-9103159-Summ.: 1. workshop 
on alpha physics in Tomak Fusion Test Reactor (TFTR). Princeton, 
NJ (United States), 29 Mar 1991). Order Number DE91016212. 
Source: OSTI: NTIS: INIS: GPO Dep 

The “First Workshop on Alpha Physics in TFTR” was held at the 
Princeton Plasma Physics Lab March 28-29. 1991. The motivation 
for this meeting was to clarify and strengthen the TFTR alpha 
physics program. and to increase the involvement of the fusion 
community outside PPPL in the TFTR D-T experiments. Therefore 
the meeting was sharply focused on alpha physics relevant to the 
upcoming TFTR D-T simulation, and was asked to devote half of 
his talk to specific TFTR issues. The Workshop consisted of 27 
talks on: (1) experimental possibilities: (2) theoretical possibilities: 
(3) diagnostic possibilities: (4) relevance for future machines: and 
(5) discussion/summary session. This summary contains a brief 
sampling of the new results and ideas brought out by these talks. 
followed by two more general overviews of the status of experi- 
ment and theory. 


33377 (SAND-91-1937C) The influence of plasma motion 
on disruption generated runaway electrons. Russo, A.J. Sandia 
National Labs., Albuquerque. NM (United States). [1991]. 28p 
Sponsored by USDOE, Washington. DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9109252-1: IAEA technical 
committee meeting on the avoidance and control of tokamak dis- 
ruptions, Abindgon (United Kingdom), 10-12 Sep 1991). Order 
Number DE91018356. Source: OSTI: NTIS; INIS: GPO Dep. 

One of the possible consequences of disruptions is the genera- 
tion of runaway electrons which can impact plasma facing 
components and cause damage due to high local energy deposi- 
tion. This problem becomes more serious as the machine size and 
plasma current increases. Since large size and high currents are 
characteristics of proposed future machines, control of runaway 
generation is an important design consideration. A lumped circuit 
model for disruption runaway electron generation indicates that 
control circuitry on strongly influence runaway behavior. A compari- 
son of disruption data from several shots on JET and D3-D with 
model results, demonstrate the effects of plasma motion on run- 
away number density and energy. 6 refs., 12 figs. 


33378 (SINS—2102/P-5/PP/A) Development of X-ray and ion 
diagnostic methods for nuclear fusion research. Sadowski, M.; 
Skladnik-Sadowska, E.; Baranowski, J.; Jakubowski, L.; Puchalski, 
Z.; Szydiowski, A.; Zebrowski, J. Soltan Inst. for Nuclear Studies, 
Otwock-Swierk (Poland). Sep 1990. 14p. (CONF-9006373-: 5. na- 
tional topical meeting on high-temperature plasma diagnostics, 
Minsk (USSR), 18-22 Jun 1990). Order Number DE91643106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A short review of different pinhole cameras and energy analyzers 
which enable time-integrated and time-resolved measurements of 
X-rays and ions emitted from a high-temperature plasma is pre- 
sented. 8 refs., 6 figs. (author). 


33379 (TRITA-PFU-—91-02) Ultra-low q and reversed field 
pinch experiments in Extrap T1 with a resistive shell. Brunsell, 
P.; Drake, J.R.; Mazur, S.; Nordlund, P. Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Plasma Physics and Fusion Re- 
search. Feb 1991. 26p. Order Number DE92600335. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Extrap T1 device is a high aspect ratio toroidal pinch with 
the dimensions R/a = 0.5 m/0.057 m. In the experiments described 
here, the stainless steel bellows vacuum vessels was surrounded 
by a resistive shell with a perpendicular field penetration time of 75 
us. The ULQ discharges, with toroidal currents in the range 20-50 
kA and pulse lengths up to 2 ms, showed the typical step-wise de- 
cay of the plasma current. The current steps corresponded to 
transitions of the edge q-value across rational values 1/4, 1/3, 1/2, 
and 1. During a step through a rational q value, there was an in- 
crease in the fluctuation activity and a corresponding increase in 
the plasma resistance. As part of the ULQ studies, discharges with 
four poloidal field nulls were produced by applying an octupole 
magnetic field, thus demonstrating that it is possible to sustain 
ULQ equilibria with poloidal field x-points and a magnetic separatix. 
In another study, the transition from ULQ discharges to relaxed 
state discharges was investigated. When the initial bias toroidal 





field was reduced so that q was less than about 1/6. which corre- 
sponded to a pinch parameter of about 0.6. a change in the 
discharge character was observed. The loop voltage required to 
sustain a given current increased and stochastic fluctuations were 
seen. Toroidal flux was generated and relaxed state equilibira de- 
veloped. For higher pinch parameter. in the range of 1.5 to 2.0. a 
reversed field pinch could be set up if the toroidal field power sup- 
ply provided a reversed current in the coils. The plasma resistivity 
was again lower and the pulse lengths in the RFP mode were up 
to 1 ms, corresponding to over 10 shell penetration times. (au). 


33380 (UCRL-CR-107855) Nonlinear rf processes in 
plasma: Final report. Morse, E. (California Univ., Berkeley, CA 
(United States). Berkeley Fusion Engineering). Lawrence Livermore 
National Lab., CA (United States); California Univ., Berkeley, CA 
(United States). Berkeley Fusion Engineering. 18 Dec 1990. 3p. 
Sponsored by USDOE. Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017441. Source: 
OSTI; NTIS; GPO Dep. 

This report is a final progress report for a research contract with 
Lawrence Livermore Laboratory entitled “Nonlinear RF Processes 
in Plasma.” The purpose of this research contract was to establish 
some understanding of nonlinear radiofrequency (RF) effects in 
magnetized and unmagnetized plasma environments driven by 
strong electromagnetic fields. This research was particularly di- 
rected at the development of a nonlinear ray tracing method. This 
method can be applied to vector wave propagation problems such 
as electromagnetic wave propagation in plasma. A key issue in this 
development was the treatment of the nonlinear term in the plasma 
wave equation by an equivalent nonlinear dielectric tensor 


— aly by 
€2(E,w,2) which could then fit into our basic formalism. Calculating 
a nonlinear dielectric tensor of this form for the relevant driven 
plasma systems was included as another theoretical task. This was 
effected by using a computer simulation method known as f- 
moving, whereby the distribution function f of a plasma system with 
RF fields present was simulated using an equilibrium distribution 


function fo and directly integrating the Viasov equation along char- 
acteristics in order to obtain the perturbed distribution function f. 
This approach results in a relatively inexpensive but accurate 
method for obtaining the plasma response including parametric in- 
stabilities caused by strong RF drive. From these simulations, the 
equivalent «2 could be calculated and used in the nonlinear ray 
tracing. A third task in this contract was the integration of these 
techniques (the f-moving and nonlinear ray tracing) to generate a 
complete ray tracing package for the simulation of lower hybrid 
wave propagation in compact toroids. The results of these investi- 
gations are described below, separated into the three tasks. 4 refs. 


33381 (UCRL-CR-107988) L to H mode transitions and as- 
sociated phenomena in divertor tokamaks. Punjabi, A. 
(Hampton Univ., VA (United States)). Lawrence Livermore National 
Lab., CA (United States). Sep 1990. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE91017074. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the final report for the research project titled “L to H Mode 
Transitions and Associated Phenomena in Divertor Tokamaks.” The 
period covered by this project is the fiscal year 1990. This report 
covers the development of Advanced Two Chamber Model. 


33382 (UCRL-ID-108037) A brief introduction to CONDOR. 
Ambrosiano, J.J.; Brandon, S.; Nielsen, D.E. Jr.; Ray, S. Lawrence 
Livermore National Lab., CA (United States). 1 Aug 1991. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91018652. Source: 
OSTI; NTIS; GPO Dep. 

The CONDOR computer code evolved at LLNL from MASK in 
the early 80's. CONDOR is a two-dimensional “particle-in-cell” 
plasma simulation program. Orbits of charged particles are followed 
in self-consistent electromagnetic fields using the Lorentz force 
law. The full set of Maxwell’s equations (with particle source terms) 
are solved to generate time dependent electric and magnetic fields. 
CONDOR is capable of simulations in three geometries, cartesian 
XY, cylindrical RZ and R®. Internal structures (metal, resistive, and 
insulating) which conform to the uniformly spaced-rectangular mesh 
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cells can be specified. Interactions between the simulation particles 
and any internal structures can also be included in the calculation. 


33383 (UCRL-ID—108096) Plasma Physics Research insti- 
tute, Lawrence Livermore National Laboratory, University of 
Calitornia, Davis annual report for fiscal year 1989. Killeen, J.; 
Drake, R.P. Lawrence Livermore National Lab., CA (United States). 
26 Jul 1991. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91018490. Source: OSTI; NTIS: INIS; GPO Dep. 

This report discusses: The Davis Diverted Tokamak: Particle 
Simulation of Transport in Fusion Devices; Astrophysical Plasmas; 
Statistical Dynamics of Multi-Field Models for Plasma; Large Scale 
Density Modifications Induced in the lonosphere; Studies of the lon 
Acoustic Decay Instability; and Computer Simulation of lonospheric 
Radio Frequency Heating. 


33384 (UW-CPTC—91-7) Unified fluid/kinetic description of 
magnetized plasmas: Part 1, Basic equations in a sheared slab 
geometry. Chang, Zuoyang; Callen, J.D. Wisconsin Univ., Madi- 
son, WI (United States). Jun 1991. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER53218. 
Order Number DE91018262. Source: OSTI; NTIS; INIS; GPO Dep. 

Unified fluid/kinetic equations for the plasma perturbed density 
(A), parallel flow velocity (G) and temperature (T) are developed in 
a sheared slab geometry by calculating the fluid moment closure 
relations kinetically. At first, a set of (unclosed) nonlinear perturbed 
fluid equations for A, G) and T is developed using a drift ordering 
analysis and a new gyroviscous force (V - Ig). Thereafter, to 
develop linear closure relations for b - V - product) and q,, a drift- 
kinetic version of a Chapman-Enskog-like (CEL) equation is 
developed and solved by using a moment approach and a physi- 
cally realistic collision operator (Lorentz scattering operator plus the 
momentum restoring terms.) The resultant closure relations for b - 
V - product), and q) unify both the fluid and kinetic approaches. In 
the collisional fluid limit the equations reduce to the well-known 
Braginskii equations. In the adiabatic limit they reproduce the usual 
kinetic results, including Landau damping. It is shown that the CEL 
approach is more compatible with a fluid-like description of pias- 
mas than the usual driftgyro kinetic approach. A remarkable 
simplification of these complicated closure relations is achieved by 
using single power of plasma dispersion functions with modified ar- 
guments. The results are compared with other recently developed 
Landau damping models and shown to be more accurate, com- 
plete and physically meaningful. The resultant set of nonlinear fiuid/ 
kinetic equations (with linear closure relations) will be applied to 
various microinstabilities in tokamak plasmas and drift type micro- 
turbulence in a separate paper. 19 refs., 7 refs., 1 tab. 


33385 (UW-CPTC-—91-10) Unified fluid/kinetic description 
of magnetized plasmas: Part 2, Applications. Chang, Zuoyang; 
Callen, J.D. Wisconsin Univ., Madison, WI (United States). Center 
for Plasma Theory and Computation. Jul 1991. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER53218. Order Number DE91018263. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The unified fluid/kinetic equations developed in part 1 of this 
work are used to study plasma drift type microinstabilities. A gener- 
alized perturbed Ohm's law derived which is uniformly valid for 
arbitrary collisionality w/1 and adiabaticity w/k||v,. For electron drift 
waves we demonstrate that the collisional and collisionless drift 
wave instabilities can be uniformly described by replacing the 
Spitzer resistivity with a generalized pseudo-resistivity. Similarly, for 
ion drift type modes we obtain a uniformly valid dispersion relation 
for the ion temperature gradient modes (mn; modes). The n thresh- 
old as a function of ion-ion collisionality and ion Landau damping 
strength is addressed. Applying the unified equations to electron 
electromagnetic modes leads to generalized coupled equations for 
@ and A|| which include electron Landau damping effects and are 
valid for any w/v. It is shown that the semi-collisional micro-tearing 
and drift-tearing modes of Drake and Lee can be easily reproduced 
in the appropriate limit. Generalization of the two-field Hasegawa- 
Wakatani turbulent equations to include electron temperature 
fluctuations and linear Landau damping effects is also discussed. 
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Finally. a new method is presented to facilitate the study of mag- 
netic trapped particle modes using our kinetic closure procedure. It 
is found that by including the trapped particle effects in the closure 
relations. the usual separation of the fluid equations into trapped 
and untrapped components becomes unnecessary. 24 refs., 2 figs., 
1 tab. 
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Refer also to citation(s) 30220, 30757, 31308, 31882, 31990, 
32073, 32108, 33029, 33313, 33323, 33364, 33377, 33380, 33383, 
33537 


33386 (ANL/CP-73963) Some issues in two-dimensional 
modeling of tritium transport. Tam, S.W. Argonne National Lab., 
IL (United States). [1991]. 21p. Sponsored by USDOE. Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9106270—1: 3. international workshop on modeling tritium transport 
in ceramic fusion blanket, Karlsruhe (Germany), 10-11 Jun 1991). 
Order Number DE91017974. Source: OSTI; NTIS; INIS; GPO Dep. 

Among the major processes leading to tritium transport through 
Li ceramic breeders the percolation of gaseous tritium species 
through the connected porosity remains the lest amenable to a sat- 
isfactory treatment. The combination of diffusion and reaction 
through the convoluted transport pathways prescribed by the sys- 
tem of pores poses a formidable challenge. The key issue is to 
make the fundamental connection between the tortuousity of the 
medium with the transport processes in terms of only basic param- 
eters that are amenable to fundamental understanding and 
experimental determinations. This fundamental challenges is met 
within the following approaches. The technique that we have em- 
ployed is a random network percolation model. Local transport in 
each individual pore channel is described by a set of convection- 
diffusion-reaction equations. Long range transport is described by a 
matrix technique. The heterogeneous structure of the medium is 
accounted for via Monte Carlo methods. In this way the approach 
requires as inputs only physical-chemical parameters that are 
amenable to clear basic understanding and experimental determi- 
nation. In the sense it provides predictive capability. The approach 
has been applied to an analysis of the concept of tritium residence 
time which is associated with the first passage time, a direct output 
of our analysis. In the next stage of our work the tool that we have 
developed would be employed to investigate the issues of vary 
large networks, realistic microstructural information and the effect 
of varying pressure gradient along the purge channels. We have 
demonstrated that the approach that has been adopted can be uti- 
lized to analyze in a very illuminating way the underlying issues of 
the concept of residence time. We believe that the present ap- 
proach is ideally suited to tackle these very important yet difficult 
issues. 


33387 (ANL/FPP/TM—255) ITER divertor sputtering erosion 
- recent analysis for carbon, beryllium, tungsten, and niobium 
surtaces. Brooks, J.N. Argonne National Lab., IL (United States). 
Jul 1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE91017235. Source: OSTI; NTIS; INIS; GPO Dep. 

ITER divertor plate sputtering erosion has been analyzed using 
current design information and updated impurity transport models. 
The REDEP erosion/redeposition code was used to compute ero- 
sion for a very low plasma divertor temperature (T., = 12 eV) 
physics phase “reference” case, and for other plasma conditions. A 
high surface temperature case (T,, = 1800°C) is analyzed for a 
carbon surface. Niobium is analyzed using WBC near-surtace 
transport code results for the redeposited charge state. The RE- 
DEP results show high net erosion rates (2 20 cm/burneyr) for 
beryllium and carbon, even at low plasma temperatures. Net ero- 
sion rates are low to moderate for niobium (~0-3 cm/burneyr), 
depending on plasma conditions, and low for tungsten (~0-0.2 crv 
burneyr). 9 refs., 2 figs. 


33388 (CEA-CONF—-10491) Stability and protection of Tore 
Supra superconducting coils. Turck, B. Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
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Fusion Controlee. 1990. 20p. (CONF-901195—: Symposium on su- 
perconductor stability. Yokohama (Japan), 13-15 Nov 1990). Order 
Number DE91527449. Source: OSTI; NTIS (US Sales Only). 

The basic principles of stability provided by superfluid helium 
under atmospheric pressure are reviewed. Results of the develop- 
ment programme led with prototype conductors and coils are 
described. They point out the outstanding cooling properties of su- 
perfiuid helium together with margin provided for stability. The 
present concept of protection for the TF coils of Tore Supra retains 
two aspects: the first and main point is to guarantee that helium is 
really in the superfluid regime, the second point is to ensure a cur- 
rent decay in a quenching coil, rapidly enough to limit the 
temperature rise. This can be achieved thanks to a quite fast prop- 
agation inside the coil due to a rapid ejection of the cold fluid by 
the increase in pressure. 


33389 (CONF-8805170-6) Progress report on muon cat- 
alyzed tusion studies in Hp + D2 and HD gaseous targets. 
Aniol, K.A. (California State Univ., Los Angeles, CA (United 
States)); Margaziotis, D.J.; Noble, A.J.; Stanislaus, S.; Virtue, C.J.; 
Measday, D.F.; Horvath, D.; Robertson, B.C.; Salomon, M.; Jones, 
S.E. California State Univ., Los Angeles, CA (United States). 
[1988]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-86ER13611. From Muon catalyzed 
fusion workshop: Sanibel Island, FL (United States); 2-6 May 1988 
Order Number DE91018452. Source: OSTI; NTIS; GPO Dep. 

Last year at the Gatchina Conference we reported results on 
ddyu and pd yu fusion product yieids from gaseous targets of H2 + 
D2 and HD. These resuks were so different from theoretical expec- 
tations in the case of fusion neutrons from HD and fusion gamma 
rays from both HD and Hz + Do, that we felt it prudent to remea- 
sure these processes in a new experimental arrangement. In 
December, 1987 we ran at TRIUMF. We will report on that portion 
of the data which we have analyzed since our latest run, that is, on 
gamma ray yields form the muonic molecule pd yw. This report 
compares the experimental conditions on the April 1985 data (re- 
ported at Gatchina) and our December 1987 run. 


33390 (CONF-910869-1) Tuning and matching of the BPX 
ICH system. Swain, D.W. Oak Ridge National Lab., TN (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 9. topical 
conference on radio frequency power in plasmas; Charleston, SC 
(United States); 12-14 Aug 1991. Order Number DE91017872. 
Source: OSTI; NTIS: INIS; GPO Dep. 

Two methods of tuning and matching the ion cyclotron heating 
(ICH) antennas for the Burning Plasma Experiment (BPX) to the 
BPX plasma have been analyzed. Both appear to provide ade- 
quate tuning and matching capabilities. However, there are 
trade-offs between the frequency range that can be covered and 
the compactness of the high-voltage region of the transmission 
lines that makes up of the matching network. 4 refs., 5 figs. 


33391 (CONF-910869-3) Phase control in a two-element 
folded waveguide array. Haste, G.R. Oak Ridge National Lab.., 
TN (United States). [1991]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 9. 
topical conference on radio frequency power in plasmas; 
Charleston, SC (United States); 12-14 Aug 1991. Order Number 
DE91018251. Source: OSTI; NTIS; INIS: GPO Dep. 

A pair of folded waveguides have been used to determine the 
mutual coupling and to measure the field distributions for the mag- 
netic field components for single units and for a pair. The phase 
difference controls the field distribution and the Fourier spectrum. 3 
refs., 4 figs. 


33392 (CONF-910869-8) Fast-wave ICRF minority-regime 
heating experiments on the Tore Supra tokamak. Shepard, T.D. 
(Oak Ridge National Lab., TN (United States)); Haste, G.R.; Baity, 
F.W.; Agarici, G.; Beaumont, B.; Becoulet, A.; Kuus, H.; Saoutic, 
B.; Martin, G.; Evans, T.E. Oak Ridge National Lab., TN (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 9. topical 
conference on radio frequency power in plasmas; Charleston, SC 
(United States); 12-14 Aug 1991. Order Number DE91018866. 
Source: OSTI; NTIS; INIS; GPO Dep. 





Up to 4 MW of rf power at 57 MHz has been coupled to Ohmic 
target plasmas during the first ICRF heating experiments on Tore 
Supra. A total of 12 MW of rf power will ultimately be available 
from six tetrode amplifiers and will be coupled to the plasmas us- 
ing three ORNL/CEA-designed resonant double-loop antennas. 
During these first experiments, two antennas were used, with one 
or two energized at a time. The antenna loading with plasma was 
observed to be well over an order of magnitude greater than that 
without plasma. In addition, one kilo-electron-volt of electron heat- 
ing, significant minority nonthermal ions, and significant increases 
in diamagnetic stored energy were observed. A comparison of 
in-phase and out-of-phase antenna operation showed the same in- 
crease in stored energy, less radiated power, and a larger drop in 
loop voltage for out-of-phase operation. Confinement scaling 
agrees with the ITER scaling law. 2 refs., 5 figs. 


33393 (DOE/ER/13611-T1) [Muon catalyzed fusion in 
gases of HD and H, & D2 mixtures]. Aniol, K.A. California State 
Univ., Los Angeles, CA (United States). Dept. of Physics and As- 
tronomy. [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-86ER13611. Order Number 
DE91018369. Source: OSTI; NTIS; INIS:; GPO Dep. 

Short communication. HYDROGEN/muon-catalyzed fusion; 
DEUTERIUM/muon-catalyzed fusion; PROGRESS REPORT; HY- 
DROGEN; DEUTERIUM; MIXTURES; PRESSURE EFFECTS; 
TEMPERATURE DEPENDENCE 


33394 (DOE/ER/13723-3) The Magnetically Insulated Iner- 
tial Confinement Fusion: A novel approach: Final report. 
Kammash, T. Michigan Univ., Ann Arbor, MI (United States). Dept. 
of Nuclear Engineering. Jun 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER13723. 
Order Number DE91018273. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the results of a three-year investigation 
of the Magnetically Inertial Confinement Fusion (MICF) concept. Al- 
though the details of the investigation will not be presented here 
and will be left to the publications generated by the study, the main 
results and potential applications will be highlighted. The most im- 
portant conclusion of the study is that MICF does present a very 
promising approach to fusion power, and that no serious physics 
issues appear to stand in the way of its eventual utilization as a fu- 
sion reactor. 


33395 (DOE/ER/52118-6) ARIES tokamak reactor study: 
Technical progress report, 1 December 1990-30 November 
1991. Steiner, D. Rensselaer Polytechnic Inst., Troy, NY (United 
States). Dept. of Nuclear Engineering and Engineering Physics. Jul 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-85ER52118. Order Number DE91016960. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This is a status on technical progress relative to the tasks identi- 
fied for the first year (December 1, 1990—November 30, 1991) of 
Grant No. DE-FGO2-85-ER52118. The ARIES tokamak reactor 
study is a multi-institutional effort to develop several visions of the 
tokamak (ARIES-1, 2, and 3) as an attractive fusion reactor with 
enhanced economic, safety, and environmental features. The 
ARIES study is being coordinated by UCLA and involves a number 
of institutions, including RPI. The RPI group has been pursuing the 
following areas of research in the context of the ARIES-1 design 
effort: (1) plasma-edge modeling; (2) blanket materials issues; and 
(3) MHD equilibrium and stability analyses. Progress in these areas 
is summarized herein. 


33396 (DOE/ET/51013—-292) A comparison of radioactive 
waste from first generation fusion reactors and fast fission 
reactors with actinide recycling. Koch, M.; Kazimi, M.S. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Apr 1991. 
215p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-78ET51013 ;FG02-91ER54110. (PFC/RR-91- 
9). Order Number DE91016969. Source: OSTI; NTIS; INIS; GPO 
Dep. 

Limitations of the fission fuel resources will presumably mandate 
the replacement of thermal fission reactors by fast fission reactors 
that operate on a self-sufficient closed fuel cycle. This replacement 
might take place within. the next one hundred years, so the direct 
competitors of fusion reactors will be fission reactors of the latter 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


rather than the former type. Also, fast fission reactors. in contrast 
to thermal fission reactors, have the potential for transmuting long- 
lived actinides into short-lived fission products. The associated 
reduction of the long-term activation of radioactive waste due to 
actinides makes the comparison of radioactive waste from fast fis- 
sion reactors to that from fusion reactors more rewarding than the 
comparison of radioactive waste from thermal fission reactors to 
that from fusion reactors. Radioactive waste from an experimental 
and a commercial fast fission reactor and an experimental and a 
commercial fusion reactor has been characterized. The fast fission 
reactors chosen for this study were the Experimental Breeder Re- 
actor 2 and the Integral Fast Reactor. The fusion reactors chosen 
for this study were the International Thermonuciear Experimental 
Reactor and a Reduced Activation Ferrite Helium Tokamak. The 
comparison of radioactive waste parameters shows that radioactive 
waste from the experimental fast fission reactor may be less haz- 
ardous than that from the experimental fusion reactor. Inclusion of 
the actinides would reverse this conclusion only in the long-term. 
Radioactive waste from the commercial fusion reactor may always 
be less hazardous than that from the commercial fast fission reac- 
tor, irrespective of the inclusion or exclusion of the actinides. The 
fusion waste would even be far less hazardous, if advanced struc- 
tural materials, like silicon carbide or vanadium alloy, were 
employed. 


33397 (GA-A-—20464) Thermal design, analysis, and experi- 
mental verification for a DIll-D cryogenic pump. Baxi, C.B.; 
Anderson, P.; Langhorn, A.; Schaubel, K.; Smith, J. General Atom- 
ics, San Diego, CA (United States). Aug 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO3- 
89ER51114. (CONF-910615-5: 2. international symposium on 
nuclear fusion technology, Karlsruhe (Germany), 3-8 Jun 1991). 
Order Number DE91017813. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the advanced divertor program, it is planned to install 
a 50 m°/s capacity cryopump for particle removal in the D3-D toka- 
mak. The cryopump will be located in the outer bottom corner of 
the vacuum vessel. The pump will consist of a surface at liquid he- 
lium temperature (helium panel) with a surface area of about 1 m?, 
a surface at liquid nitrogen temperature (nitrogen shield) to reduce 
radiation heat load on the helium panel, and a secondary shield 
around the nitrogen shield. The cryopump design poses a number 
of thermal hydraulic problems such as estimation of heat loads on 
helium and nitrogen panels, stability of the two-phase helium flow, 
performance of the pump components during high temperature 
bakeout, and cooldown performance of the helium panel from am- 
bient temperatures. This paper presents the thermal analysis done 
to resolve these issues. A prototypic experiment performed at Gen- 
eral Atomics verified the analysis and increased the confidence in 
the design. The experimental results are also summarized in this 
paper. 7 refs., 5 figs., 1 tab. 


33398 (GA-A-20467) The evolution of US helium-cooled 
blankets. Wong, C.P.C.; Cheng, E.T.; Schultz, K.R. General Atom- 
ics, San Diego, CA (United States). Aug 1991. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER52153. (CONF-910615-6: 2. international symposium on 
nuclear fusion technology, Karlsruhe (Germany), 3-8 Jun 1991). 
Order Number DE91017938. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reviews and compares four helium-cooled fusion 
reactor blanket designs. These designs represent generic configu- 
rations of using helium to cool fusion reactor blankets that were 
studied over the past 20 years in the United States of America. 
These configurations are the pressurized module design, the pres- 
surized tube design, the solid particulate and gas mixture design, 
and the nested shell design. Among these four designs, the nested 
shell design, which was invented for the ARIES study, is the sim- 
plest in configuration and has the least number of critical issues. 
Both metallic and ceramic-composite structural materials can be 
used for this design. It is believed that the nested shell design can 
be the most suitable blanket confirmation for helium-cooled fusion 
power and experimental reactors. 10 refs., 7 figs, 2 tabs. 


33399 (GA-A-20519) Thermal analysis of a coaxial helium 
panel of a cryogenic vacuum pump for advanced divertor of 
Dill-D tokamak. Baxi, C.B.; Langhorn, A.; Schaubel, K.; Smith, J. 
General Atomics, San Diego, CA (United States). Aug 1991. 8p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114. (CONF-910635—12: Cryogenic 
engineering conference and international cryogenic materials con- 
ference, Huntsville, AL (United States), 11-14 Jun 1991). Order 
Number DE91017814. Source: OSTI: NTIS: INIS: GPO Dep. 

It is planned to install a 50,000 1/s cryogenic pump for particle 
removal in the D3-D tokamak. A critical component of this cryo- 
genic pump will be a helium panel which has to be maintained at a 
liquid helium temperature. The outer surface area of the helium 
panel has an area of 1 m*® and consists of a 2.5 cm diameter, 10 
m long tube. From design considerations. a coaxial geometry is 
preferable since it requires a minimum number of welds. However, 
the coaxial geometry also results in a counter flow heat exchanger 
arrangement, where the outgoing warm fluid will exchange heat 
with incoming cold fluid. This is of concern since the helium panel 
must be cooled from liquid nitrogen temperature to liquid helium 
temperature in less than 5 minutes for successful operation of the 
cryogenic pump. In order to analyze the thermal performance of 
the coaxial helium panel, a finite difference computer model of the 
geometry was prepared. The governing equations took into ac- 
count axial as well as radial conduction through the tube walls. The 
variation of thermal properties was modeled. The results of the 
analysis showed that although the coaxial geometry behaves like a 
counter flow heat exchanger, within the operating range of the 
cryogenic pump a rapid cooldown of the helium panel from liquid 
nitrogen temperature to the operating temperature is feasible. A 
prototypical experiment was also performed at General Atomics 
(GA) which verified the concept and the analysis. 4 refs., 8 figs. 


33400 (GA-A-20558) Initial operational experience after in- 
stallation of the Dill-D radiation shield. Taylor, P.L. General 
Atomics, San Diego, CA (United States). Jul 1991. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER51114. Order Number DE91017765. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The D3-D tokamak now operates with a neutron radiation shield 
to allow enhanced plasma operations with increased neutron pro- 
duction while minimizing the site boundary dose level. Neutron 
rates as high as 3 x 10'S neutrons/sec and total neutron produc- 
tion of 4 x 10’ neutrons per shot are obtained while maintaining 
the site dose below the DOE administrative level of 20 millirem per 
year; a much more restrictive level than the State of California radi- 
ation limits. The D3-D tokamak facility completed an upgrade in the 
spring of 1989 which included additional radiation shielding to allow 
more extensive operation with neutron generating deuterium 
beams and deuterium plasmas. The previous shielding, designed 
primarily as a gamma shield, consisted of 63 cm thick concrete 
walls to a height 3.1 m above the vessel midplane (~1.7 m above 
the top of the plasma vessel). The additional neutron shield 
extended the concrete walls to a shielded roof consisting of a mov- 
able section and a fixed section. These additional shield walls are 
30 cm of polyboron material while the roof is 36 cm of a water 
based boronated gel. 


33401 (GA-A-20569) Overview of the 1990’s D3-D research 
program. Simonen, T.C. General Atomics, San Diego. CA (United 
States). Jun 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-89ER51114. (CONF- 
9106182-2: Annual meeting and symposium of the Fusion Power 
Associates, Princeton, NJ (United States), 25-26 Jun 1991). Order 
Number DE91018185. Source: OSTI; NTIS; INIS; GPO Dep. 

The D3-D tokamak plays a key role in the US Magnetic Fusion 
Energy Development Strategy. With its focus on understanding and 
demonstrating the underlying physics and the technologies of heat- 
ing and current drive, divertor particle and impurity control, high 
beta plasma production, and confinement, D3-D is uniquely suited 
to address the critical technology issues of next generation ma- 
chines. The Burning Plasma Experiment (BPX), Engineering Test 
Reactor (ITER) and the Steady-State Tokamak (STE) are patterned 
after D3-D, and their designs will be immeasurably enhanced by 
timely results from the D3-D program. The D3-D program goal is to 
carry out an integrated demonstration of non-inductive current drive 
in a well-confined high-beta divertor plasma. Our reference sce- 
nario is to drive 2 MA of current, at 5% beta for 10 seconds. This 
capability will enable D3-D to carry out an integrated physical and 
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technology program in the mid to late 1990's. As such D3-D is 
both an advanced tokamak and a divertor test bed; a 1990’s fusion 
facility. The Doublet 3 device was modified to D3-D which began 
operation in 1986. The addition of substantial rf heating and cur- 
rent drive capability and new divertor hardware are now underway 
to transform D3-D to a non-inductively current driven divertor toka- 
mak. This modernization will upgrade D3-D into a 1990’s tokamak 
facility capable of impacting the next century’s world fusion pro- 
gram. Following initial current drive experiments with 2 MW each of 
electron cyclotron heating and fast wave current drive in late 1991, 
D3-D will be ready to begin high power non-inductive current drive. 
With upgrades to the rf power and divertor systems, D3-D will be 
an advanced tokamak, capable of operating with non-inductive cur- 
rent drive for long pulses and addressing crucial divertor power 
and particle control issues. 


33402 (IAE—4885-8) Low-radioactive controlled thermonu- 
clear fusion (D*He reactors). Golovin, |.N. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 49p. (In Russian). Order 
Number DE91643153. Source: OSTI; NTIS (US Sales Only); INIS. 

There are analyzed the burning conditions for a D®He plasma 
and compared the neutron and tritium fluxes for DT and D°He re- 
actors of equal thermal power. It is emphasized that the thirty fold 
decreased neutron flux in the D?He reactor in comparison to the 
DT reactor give freedom for a wide search for materials for the first 
wall and the shield. Materials are proposed for the first wall, shield 
and superconductors, which permit to lower the reactor radioactiv- 
ity in many orders of magnitude. Big ecological advantages of such 
reactors are pointed out and a urgent R and or + D program is de- 
fined for a proof of the reality of such reactors. 40 refs. 


33403 (IAE—4922-7) Divertor and toroidal diaphragm of the 
T-15 device. Stefanovskij, A.M.; Shcherbak, A.F. Gosudarstvenny} 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 9p. (In Russian). Order 
Number DE91643171. Source: OSTI; NTIS (US Sales Only); INIS. 

The feasibility of the equilibrium one-zero divertor magnetic con- 
figuration in the T-15 installation by means of a divertor coil placed 
inside the discharge chamber has been analyzed on the basis of 
numerical calculations. It has been shown that the combination of 
the divertor coil and the toroidal diaphragm as an integral structure 
will make is possible to vary the operating conditions of the 
installation. The characteristics calculated allowed formulae the re- 
quirements to this device. 2 refs.; 6 figs. 


33404 (IAE-4967-7) Power laser system based on 
neodymium glass for complex model investigations in the 
frame of laser tusion. Bolotin, V.A. (and others): Burdonskij, |.N.; 
Gol’'tsov, A.Yu. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 
28p. (in Russian). Order Number DE91643166. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper reviews optical scheme and construction of high- 
power two beams Nd: phosphate glass laser system. ‘Mishen’ 
designed for laser fusion research. 11 refs.; 10 figs. 


33405 (IAE-4978-15) Software for the solution of problems 
of on-line control of the T-15 tokamak technological systems. 
Timonin, V.V.; Shugaev, D.Yu. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 31p. (in Russian). Order Number 
DE91643172. Source: OSTI; NTIS (US Sales Only); INIS. 

A software used for automation of the Tokamak-15 physical ex- 
periment is described. A method applied to analyzing the state of 
the tokamak equipment and to generating mimic panels is consid- 
ered. The software is developed to implement the systems for 
automatic monitoring of the technological equipment of the toka- 
mak. 4 refs.; 6 figs. 


33406 


(IAE-4984-7) Study on the ablation in railgun elec- 
tromagnetic accelerators. Alekseev, Yu.A.; Belikov, A.A.; Kazeev, 
M.N.; Kalugin, O.A.; Sadof'ev, |.V. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 


Atomnoj Ehnergii. 1989. 8p. (In Russian). Order 
DE91643164. Source: OSTI; NTIS (US Sales Only); INIS. 


Number 





One of the possible applications of the railguns is the injection of 
the particles ranged 1-5 mm with the velocities of more that 2 km/s 
in the fusion reactor for the refueling and plasma diagnostics. Rail- 
guns in a range of square bore configurations 4x4-10x10 mm are 
studied to determine the influence of wall ablation on the 
macroparticles acceleration under the current up to 200 kA. Capro- 
lon and fiberglass are used as insulators. The problems of the 
energy transfer from the discharge to an insulator and the prob- 
lems of achieving velocities higher that 2km/s in the small bare 
railgun are discussed. 6 refs.; 5 figs. 


33407 (INIS-mf-12911, pp. 111-115) Update on the con- 
struction of the Tokamak de Varennes. Pacher, G.W. (institut de 
Recherche d’Hydro-Quebec, Varennes, PQ (Canada). Projet Toka- 
mak). Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
321p. (CONF-8606428-: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

The Tokamak de Varennes, Canada’s contributions to tokamak- 
oriented fusion research, is to begin experimental operation in the 
autumn of 1986. This paper gives the status of construction at the 
time of the conference (June 1986). The Tokamak de Varennes is 
a medium-sized tokamak experiment whose scientific vocation is 
the investigation of plasma-wall interaction and surface studies in a 
long-pulse mode. It is this program which has been the determin- 
ing factor in machine design, leading, for instance, to demountable 
toroidal field coils, to an elaborate power supply for the ohmic 
heating system, to complex internal structures, to a complicated 
cooling system. Presently, the power supplies and primary cooling 
system are installed and commissioning is beginning. As far as the 
actual experimental machine, the tokamak, is concerned, support 
structures are in place and some of the coils have been positioned. 
The vacuum vessel has been received and is being prepared for 
vacuum tests and installation. The critical path for machine assem- 
bly depends on coil delivery, expected to be completed in the 
beginning of July. Low power tests of the power supplies will pro- 
ceed in parallel with assembly of the tokamak, to be followed by 
low power commissioning of the experiment and first plasma in the 
autumn of 1986. 


33408 (INIS-mf-12911, pp. 122-127) Irradiation of Nithium- 
based ceramics for fusion blanket application. Hastings, |.J. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Miller, J.M.; Verrall, R.A.; Bokwa, S.R.; Rose, 
D.H. Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
321p. (CONF-8606428-: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

Unvented CREATE tests have shown that, under reducing condi- 
tions, most of the tritium (greater than 70%) is released from 
LiA102 and Li20 as HT or To; the balance as HTO or T20. Residual 
tritium is very small, less than 0.02%. Varying the sweep gas com- 
position has a dramatic effect on the form of tritium released. With 
a quartz extraction tube during post-irradiation heating, a He 
sweep gas results in 10-30% release as HT or Tz; with a He-1%H>2 
sweep gas, greater than 60% release as HT is achieved. The ef- 
fect of extraction tube material is also significant. Using pure He 
sweep gas, a quartz extraction tube results in 10-30% release as 
HT or Tz; stainless steel produces 80-95% as HT or Tz. Chalk 
River and CEA (Saclay) - fabricated LiA102 behaved similarly to 
that from ANL in these tests. The first vented test at Chalk River, 
CRITIC-I, planned for 1986/87, will examine ANL-fabricated Li20, 
0.3 wt% Li-6, 30 mm ID, 40 mm OD annular pellets, in a six-month 
irradiation at 670-1170 K, varying the sweep gas, with on-line HT- 
HTO measurement. 


33409 (INIS-mf—12911, pp. 132-136) Concepts for fusion 
fuel production blankets. Gierszewski, P. (Canadian Fusion Fu- 
els Technology Project, Toronto, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 321p. (CONF-8606428-: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11 Jun 1986). In Proceedings of the Canadian Nuclear Society 7. 
annual conference. Order Number DE91642400. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The fusion blanket surrounds the burning hydrogen core of the 
fusion reactor. It is in this blanket that most of the energy released 
by the DT fusion reaction is converted into usable product, and 
where tritium fuel is produced to enable further operation of the 
reactor. Blankets will involve new materials, conditions and pro- 
cesses. Several recent fusion blanket concepts are presented to 
illustrate the range of ideas. 


33410 (INIS-mf-12911, pp. 128-131) Two-dimensional 
model of current density and temperature in the T.F. coils of 
the Tokamak de Varennes during long pulse operation. Leclair, 
G. (MPB Technologies, Inc., Ste. Anne de Bellevue, PQ (Canada)): 
Pacher, G.W.; Pacher, H.D. Canadian Nuclear Society, Toronto, 
ON (Canada). 1986. 321p. (CONF-8606428-: 7. annual Canadian 
Nuclear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

To prepare for the different operational modes of the toroidal field 
(T.F.) power supply, we have calculated the equipotentials, current 
density and isotherms of a T.F. coil using a 2-d finite element algo- 
rithm. The results show that, for the model we have considered 
and in the absence of cooling. the hottest point will reach a tem- 
perature of 90 degrees C in 12 s at maximum current, well below a 
maximum temperature of 105 degrees C permissible for the insula- 
tor. The ramp-up and ramp-down phases are 2 s each (equivalent 
to 1 s at full current). but leaves 10 s or 30 s of operation, respec- 
tively, at maximum current. The cooling reduces the central leg 
average temperature to 58 degrees C, the hot point temperature to 
70 degrees C and relaxes the temperature gradients at the joint 
boundaries, leaving the hottest point in the joint nearly unaffected. 


33411 (INIS-mf-12911, pp. 116-121) The potential in 
Canada for fusion by polarized nuclei. Giusti, D. (Consul-Tech 
Engineering Ltd., Markham, ON (Canada)); Andrews, D.G. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1986. 321p. 
(CONF-8606428-: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Proceedings of the 
Canadian Nuclear Society 7. annual conference. Order Number 
DE91642400. Source: OSTI; NTIS (US Sales Only); INIS. 

Present-day approaches to fusion power have used conventional 
methods, involving expensive installations and calling for financial 
support at the billion-dollar level. It has not therefore been possible 
for Canada to develop an independent fusion power programme at 
this level; however, the production and supply of tritium fuel is 
seen as a useful activity. In this paper it is proposed to use spin- 
polarized nuclei as a means of ciosing the fusion fuel cycle within 
Canada. Longer lifetimes permit the use of simpler and less- 
expensive plant. 


33412 (INIS-mf—12911, pp. 225-231) Safety issues relating 
to the design of fusion power facilities. Stasko, R.R. (Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada)); Wong, 
K.Y.; Russell, S.B. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 321p. (CONF-8606428-: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Proceedings of the Canadian Nuclear Society 7. annual confer- 
ence. Order Number DE91642400. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In order to make fusion power a viable future source of energy, it 
will be necessary to ensure that the cost of power for fusion elec- 
tric generation is competitive with advanced fission concepts. In 
addition, fusion power will have to live up to its original promise of 
being a more radiologically benign technology than fission, and be 
able to demonstrate excellent operational safety performance. 
These two requirements are interrelated, since the selection of an 
appropriate safety philosophy early in the design phase could 
greatly reduce or eliminate the capital costs of elaborate safety re- 
lated and protective systems. This paper will briefly overview a few 
of the key safety issues presently recognized as critical to the ulti- 
mate achievement of licensable, environmentally safe and socially 
acceptable fusion power facilities. 


33413 (INIS-mf-12938) ITER test programme. ITER Docu- 
mentation Series. Abdou, M. (and others); Baker, C.; Casini, G. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991 
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196p. Order Number DE91643154. Source: OSTI: NTIS (US Sales 
Only): INIS. 

ITER has been designed to operate in two phases. The first 
phase which lasts for 6 years. is devoted to machine checkout and 
physics testing. The second phase lasts for 8 years and is devoted 
primarily to technology testing. This report describes the technol- 
ogy test program development for ITER, the ancillary equipment 
outside the torus necessary to support the test modules, the inter- 
national collaboration aspects of conducting the test program on 
ITER, the requirements on the machine major parameters and the 
R and D program required to develop the test modules for testing 
in ITER. 15 refs, figs and tabs. 


33414 (INIS-SU-259/A, pp. 50-52) Role of plasma proper 
emission during ion beam inertial ftudion processes. Afanas'ev, 
Yu.V.; Isakov, V.A.; Khachiyan, K.A. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1989. 61p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003121. Source: 
OSTI; NTIS (US Sales Only): INIS. 

In the framework of simple analytical model self-consistent ac- 
count of radiation losses in targets heated by heavy ion beams is 
conducted. Coefficients of ion pulse energy conversion into plasma 
radiation for targets, investigated by modern designs for ion inertial 
fusion, are evaluated. 11 refs. 


33415 (JAERI-M—-91-015, pp. 83-100) Required computer 
programs for tusion device. Nishio, Satoshi (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1991. (in Japanese). (CONF-9010368-: 6. seminar 
on software development in nuclear energy research, Tokai 
(Japan), 31 Oct - 1 nov 1990). In Proceedings of the sixth seminar 
on software development in nuclear energy research. 194p. Order 
Number DE91780381. Source: OSTI; NTIS (US Sales Only); INIS. 

A tusion field requires computer programs for (1) Calculations for 
Device Design, (2) Simulation of Plasma Behavior and (3) Control 
and Data Processing for Plasma Experiment. Although these are 
not independent each other, | describe concerning (1) Calculations 
for Device Design. When other two (2) and (3) have relation to (1), 
some descriptions shall be given. The TOKAMAK'’ is taken as a 
typical fusion device, and | focus on the computer programs re- 
quired for the initial phase of conceptual design activity. Here, | 
shall describe a system code where an overall optimizetion be- 
tween the device parameters and the plasma parameters can be 
carried out and a systematized code which is able to analyze the 
transient electromagnetic phenomena. (author). 


33416 (JET-R—89-08) Remote handling in nuclear fusion 
research. Removille, J. Commission of the European Communi- 
ties, Abingdon (UK). JET Joint Undertaking. 1989. 15p. (In 
French). (CONF-8904421—: Forum on robotics and remote control: 
‘La Suisse dans |I’Europe’, La Chaux de Fonds (Switzerland), 18 
Apr 1989). Order Number DE91639852. Source: OSTI; NTIS (US 
Sales Only); INIS. 

When the Joint European Torus (JET) commences operation in 
1992, the neutron flux will increase by 2 or 3 orders of magnitude 
activating the components of the machine to such an extent as to 
prohibit the access of personnel into the machine hall to carry out 
maintenance tasks. This paper lists operations which will have to 
be carried out remotely either because they are essential to the 
routine running of the machine or in emergencies. Remotely oper- 
ated equipment which has been developed to perform these tasks 
is described. It is based on a system of conveyors which carry ma- 
nipulators and tools to their point of operation. The principal 
conveyors are: a telescopic articulated mast carried on a bridge 
over the machine enabling tasks around and above the torus to be 
performed; conveyors running on rails which can reach otherwise 
inaccessible regions beneath the machine; an articulated arm which 
can position a manipulator within the torus; and a radio controlled 
support vehicle running on caterpillar tracks carrying a camera and 
tools for connecting cables to other conveyors. The main features 
of the control room from which the conveyors, manipulators, tools 
and cameras are remotely operated is also described. (UK). 


572 ERA Vol. 16, No. 11 


33417 (JINR-R—1-90-312) Study on the process of muon 
transfer trom dy atoms to “He nuclei in deuterium-helium mix- 
ture at 1350 atm pressure. Bystritskij, V.M. (and others); 
Dzhelepov, V.P.: Zinov, V.G. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1990. 11p. (In Russian). 
Order Number DE92600361. Source: OSTI: NTIS (US Sales Only); 
INIS. 

Submitted to the Zh. Ehksp. Teor. Fiz. and to the International 
conference on the problems of muon-catalyzed fusion, Vienna 
(AT), May 1990. 

The experiment on measurement of the parameters of the pro- 
cess of charge exchange of dyu-atoms on 4He nuclei at the 
deuterium-helium mixture pressure 1350 atm was carried out. The 
helium concentration varied from 5x10~—* to 10-*. The muon trans- 
fer rate from dy-atoms in their ground state to “He nuclei was 
equal to As,,,° = (2.75 +- 0.22)x10® s—'. The lower limits of the 
ground state populations of du-atoms at the minimal and maximal 
helium concentration was estimated to be 0.96 and 0.90 respec- 
tively. 18 refs.; 4 figs.; 1 tab. 


33418 (LA-UR-91-1955) Optical and electrical investiga- 
tions into cathode ignition and diode closure. Coogan, J.J.: 
Rose, E.A.; Shurter, R.P. Los Alamos National Lab., NM (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910640-— 
43: 8. IEEE pulsed power conference, San Diego, CA (United 
States), 17-19 Jun 1991). Order Number DE91017823. Source: 
OSTI: NTIS; GPO Dep. 

The temporal behavior of high-power diodes is closely related to 
the impedance collapse caused by the movement of the cathode 
and/or anode plasmas. This impedance collapse can be especially 
problematic when a constant power electron beam is required. This 
is the case for the very large area (square meters) diodes used to 
pump the amplifiers within the Aurora KrF laser system. The elec- 
tron beam technology development program at Los Alamos utilizes 
the Electron Beam Test Facility (EGTF) to study diode physics in 
an attempt to better understand the basic phenomenology of igni- 
tion and closure. A combination of optical and electric diagnostics 
has been fielded on the Electron Beam Test Facility to study igni- 
tion and closure in large area electron beam diodes. A four-channe! 
framing camera is used to observe the formation of microplasmas 
on the surface of the cathode and the subsequent movement of 
these plasmas toward the anode. Additionally, a perveance model 
is used to extract information about this plasma from voltage and 
current profiles. Results from the two diagnostics are compared. 
Closure velocity measurements are presented showing little depen- 
dence on applied magnetic field for both velvet and carbon felt 
emitters. We also report the first observation of the screening effect 
in large area cold cathode diodes. 13 refs., 11 figs. 


33419 (LA-UR-91-2497) Ignition and burn in inertially con- 
fined magnetized fuel. Kirkpatrick, R.C.; Lindemuth, I.R. Los 
Alamos National Lab., NM (United States). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-910626—4: 6. international conference on 
emerging nuclear energy systems, Monterey, CA (United States), 
16-21 Jun 1991). Order Number DE91016322. Source: OSTI; 
NTIS; INIS; GPO Dep. 

At the third International Conference on Emerging Nuclear 
Energy Systems, we presented computational results which sug- 
gested that “breakeven” experiments in inertial confinement fusion 
(ICF) may be possible with existing driver technology. We recently 
used the ICF simulation code LASNEX to calculate the perfor- 
mance of an idealized magnetized fuel target. The parameter 
space in which magnetized fuel operates is remote from that of 
both “conventional” ICF and magnetic confinement fusion devices. 
In particular, the plasma has a very high 6 and is wall confined, not 
magnetically confined. The role of the field is to reduce the elec- 
tron thermal conductivity and to partially trap the DT alphas. The 
plasma is contained in a pusher which is imploded te compress 
and adiabatically heat the plasma from an initial condition of pre- 
heat and pre-magnetization to the conditions necessary for fusion 
ignition. The initial density must be quite low by ICF standards in 
order to insure that the electron thermal conductivity is suppressed 
and to minimize the generation of radiation from the plasma. 





Because the energy loss terms are effectively suppressed, the im- 
plosion may proceed at a relatively slow rate of about 1 to 3 cm/ys. 
Also, the need for low density fuel dictates a much larger target, so 
that magnetized fuel can use drivers with much lower power and 
power density. Therefore, magnetized fuel allows the use of effi- 
cient drivers that are not suitable for laser or particle beam fusion 
due to insufficient focus or too long pulse length. The ignition and 
burn of magnetized fuel involves very different dominant physical 
processes than does “conventional” ICF. The fusion time scale be- 
comes comparable to the hydrodynamic time scale, but other 
processes that limit the burn in unmagnetized fuel are of no conse- 
quence. The idealized low gain magnetized fuel target presented 
here is large and requires a very low implosion velocity. 11 refs. 


33420 (LA-UR-91-2630) Beta-layering of solid deuterium- 
tritium in a spherical polycarbonate shell. Simpson, J.D.: Hoffer, 
J.K.; Foreman, L.R. Los Alamos National Lab.. NM (United States). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910920-1: 4. topi- 
cal meeting on tritium technology in fission, fusion, and isotopic 
applications, Albuquerque, NM (United States), 30 Sep - 4 oct 
1991). Order Number DE91018030. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

We have examined two of the variables that affect the beta- 
layering process in which nonuniform layers of _ solid 
deuterium-tritium (DT) are driven toward uniformity by beta-decay 
induced sublimation. For these experiments, a 9 mm diameter poly- 
carbonate sphere was partially filled with a 50-50 mix of DT liquid, 
frozen, and then held at 17 K. We measured the equilibration time 
constant 7 as functions of solid layer thickness, *He exchange gas 
pressure, and age. Solid layer thicknesses ranged from 200 um to 
650 um, exchange gas pressures from 0 to 600 torr, and age from 
0 to 104 days. Results show a significant final solid layer anisotropy 
with exchange gas pressures above 5 torr, and 7 values that in- 
creased with age by 0.01 min/day for 200 um-thick layers, and by 
0.5 min/day for 650 yum-thick layers. The time constant is shown to 
be a weak function of exchange gas pressure. 6 refs., 5 figs. 


33421 (LA-UR-91-2638) Fusion reactor high vacuum 
pumping: Charcoal cryosorber tritium exposure results. Sedg- 
ley, D.W. (Grumman Aerospace Corp., Bethpage, NY (United 
States)); Walthers, C.R.; Jenkins, E.M. Los Alamos National Lab.., 
NM (United States). [1991]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-910968-1: 14. IEEE symposium on fusion engineering, 
San Diego, CA (United States), 30 Sep - 3 oct 1991). Order Num- 
ber DE91018027. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent experiments, have shown the practically of using acti- 
vated charcoal (coconut charcoal) at 4°K to pump helium and 
hydrogen isotopes for a fusion reactor. Both speed and capacity 
for deuterium/helium and tritium/helium-3 mixtures were shown to 
be satisfactory. The long term effects of tritium on the charcoal/ 
cement system developed by Grumman and LLNL were not known 
and a program was undertaken to see what, if any, effect long 
term tritium exposure has on the cryosorber. Several charcoal on 
aluminum test samples were subjected to six months exposure of 
tritium at approximately 77°K. The tritium was scanned several 
times with a residual gas analyzer and the speed-capacity perfor- 
mance of the samples was measured before, approximately half 
way through and after the exposure. Modest effects were noted 
which would not seriously restrict charcoal’s use as a cryosorber for 
fusion reactor high vacuum pumping applications. 4 refs., 8 figs. 


33422 (LA-UR-91-2706) Accelerator-driven neutron 
sources for tusion-materials testing. Lawrence, G.P. Los 
Alamos National Lab., NM (United States). [1991]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9106182—1: Annual meeting and sympo- 
sium of the Fusion Power Associates, Princeton, NJ (United 
States), 25-26 Jun 1991). Order Number DE91018034. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Several accelerator-driven neutron sources have been proposed 
for satisfying the requirements of a high-flux high-volume interna- 
tional fusion materials testing facility that could be built in the near 
future. This paper summarizes the features and projected perfor- 
mance for the three accelerator sources that are leading candidates 
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for such a role and that are viewed by the International Energy 
Agency (IEA) as worthy of further evaluation. These are: (1) the 
d-Li source, in which 35-MeV deuteron beams are incident on flow- 
ing lithium targets, (2) the t-H2O source, in which 21-MeV triton 
beams strike high-speed water jets, and (3) the Spallation source 
in which a 600-MeV proton beam bombards a heavy-metal target. 


33423 (NIIEFA-P-K-0833) Numerical simulation and opti- 
mizational calculations of KrF excimer lasers tor controlled 
fusion. Avramenko, M.|. (and others); Burtsev, V.A.; Grad, A.G. 
Nauchno-|ssledovatel’skij inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR). 1989. 18p. (in Russian). Order Number 
DE91643167. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with the problems of numerical simulation of 
large-aperture excimer lasers, designated for application as drivers 
in laser thermonuclear reactor with inertial plasma confinement. 
Results of numerical optimization of the process of energy contri- 
bution of a heavy-current electron beam to inert gas are presented. 
These results and results of investigation of active medium kinetics 
and energy measurement were used for optimizational calculations 
of KrF-laser parameters with respect to output radiation energy and 
total efficiency. 8 refs.; 10 figs. 


33424 Microwave measurement of the mass of frozen 
hydrogen pellets. Talanker, V.; Greenwald. M. To US Dept. of En- 
ergy. 1 Aug 1988. USA Patent patent application 7-226,571. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-78ET51013. Order Number DE91017145. Source: 
OSTI; NTIS: GPO Dep. 

A nondestructive apparatus and method for measuring the mass 
of a moving object, based on the perturbation of the dielectric char- 
acter of a resonant microwave cavity caused by the object passing 
through the cavity. An oscillator circuit is formed with a resonant 
cavity in a positive feedback loop of a microwave power amplifier. 
The moving object perturbs the resonant characteristics of the cav- 
ity causing a shift in the operating frequency of the oscillator 
proportional to the ratio of the pellet volume to the volume of the 
cavity. Signals from the cavity oscillation are mixed with a local os- 
cillator. Then the IF frequency from the mixer is measured thereby 
providing a direct measurement of pellet mass based upon known 
physical properties and relationships. This apparatus and method 
is particularly adapted for the measurement of frozen hydrogen pel- 
lets. 


33425 (PPPL-2774) The effect of limiter conditioning on 
the Tokamak Fusion Test Reactor edge plasma. Kilpatrick, S.J.; 
Manos, D.M.; Nyberg, |.; Ramsey, A.T.; Stratton, B.C.; Timberlake, 
J.; Ulrickson, M.J.; Pitcher, C.S.; Dylla, H.F. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jul 1991. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO2- 
76CHO03073. (CONF-901035—-18: 37. national American Vacuum 
Society symposium, Toronto (Canada), 8-12 Oct 1990). Order 
Number DE91016210. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements by moveable Langmuir probes and edge spec- 
troscopy diagnostics have documented the conditioning effect of 
low density helium-initiated discharge sequences on the Tokamak 
Fusion Test Reactor (TFTR) edge plasma. Langmuir probe mea- 
surements show in general that the edge electron density ne 
decreases by less than a factor of 2 while the edge electron tem- 
perature T, doubles. Radial profiles to the plasma boundary show 
that the density scrape-off length increases somewhat while the 
temperature scrape-off length decreases substantially. The particle 
flux density is unaffected. The spectral emission of C 2 decreases 
by a factor of 2, a much smaller change than that exhibited by the 
Da. signal. These results complement previous accounts of the 
conditioning technique. Comparisons of these He conditioning 
measurements are made to edge measurements during a deu- 
terium density scan experiment, showing many similarities, and to 
an existing edge model of the conditioning process, showing quali- 
tative agreement. 20 refs., 5 figs. 


33426 (SAND-90-3213C) Graphite-metal brazing for ther- 
mal applications. Hosking, F.M.; Koski, J.A. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-911003-5: Fall meeting of the Minerals, 
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Metals and Materials Society of AIME and Materials Week of the 
American Society of Metals. Cincinnati, OH (United States), 20-24 
Oct 1991). Order Number DE91016647. Source: OSTI: NTIS: INIS: 
GPO Dep. 

Various plasma facing components are being designed and fabri- 
cated to support Magnetic Fusion Energy experiments. They 
typically consist of graphite tiles mechanically or metallurgically at- 
tached to metallic cooling substrates. This paper will discuss the 
active brazing of isotropic and pyrolytic graphite to oxygen free, 
high conductivity (OFHC) Cu and an alumina-dispersion strength- 
ened Cu with a Ag-Cu-Ti active filler metal. The Ti constituent 
promotes direct wetting of graphite with the formation of a thin TiC 
reaction layer. Joint design and materials selection are critical 
factors since graphite and Cu have large thermal expansion differ- 
ences that affect residual stresses after brazing and subsequent 
component thermal performance. Low thermal expansion Mo and 
compliant Cu interlayers were introduced to lower the residual 
stresses and extend the thermal life of prototype graphite-Cu braze 
joints. Although the interlayers showed evidence of reducing the in- 
cidence of graphite cracking and spalling under thermal loading 
when brazed to the dispersion-stengthened Cu, the best graphite 
braze joints were produced with the more ductile OFHC Cu sub- 
strates and no interlayer. These latter joints survived simulated 
tokamak surface high heat fluxes of 30 MW-m~* or greater. while 
comparable dispersion strengthened Cu samples failed at 10 
MW.-m~®. 23 rets., 14 figs., 2 tabs. 


33427 (SAND—-91-0998C) Visible spectroscopy diagnostics 
of light-ion beams. Bailey, J.E. (Sandia National Labs., Albu- 
querque, NM (United States)); Carlson, A.L.; Filuk, A.B.; Nash, 
T.J.: Maron, Y. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910857— 
1: International School of Plasma Physics Piero Caldirola’ 
diagnostics for contemporary fusion experiments, Varenna (Italy), 
27 Aug - 6 sep 1991). Order Number DE91017450. Source: OST]; 
NTIS; INIS; GPO Dep. 

Visible spectroscopy is used to explore the physics of a high- 
power light-ion diode driven by the PBFA-2 accelerator. The 
diagnostic system uses fiber optics to transport light from the diode 
to a remote screen room, where a streaked spectrograph records 
time- resolved spectra. Calibrations include characterization of the 
fiber link, collection efficiency, and absolute instrument sensitivity. 
Data is obtained from the ion source anode plasma, the plasma 
opening switch, and the beam transport gas cell. The spectra are 
useful in determining the ion source formation mechanism, the 
beam divergence, opening switch composition and motion, and the 
neutralization of the ion beam transport. 20 refs., 4 figs. 


33428 (SAND—91-1019C) Intense ion beam diagnostics for 
light ion inertial fusion experiments on PBFA 2. Leeper, R.J.; 
Stygar, W.A.; Bailey, J.E.; Baldwin, G.T.; Bloomquist, D.D.; Carl- 
son, A.L.; Chandler, G.; Crist, C.E.; Cooper, G.; Derszon, M.S.; 
Dukart, R.J.; Fehl, D.L.; Hebron, D.E.; Johnson, D.J.; Kensek, 
R.P.; Landron, C.O.; Lee, J.R.; Lockner, T.R.; MaSandia National 
Labs., Albuquerque, NM (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910857-2: International School of Plasma 
Physics Piero Caldirola’ diagnostics for contemporary fusion experi- 
ments, Varenna (Italy), 27 Aug - 6 sep 1991). Order Number 
DE91017449. Source: OSTI; NTIS; INIS; GPO Dep. 

A review of recent developments in intense ion beam diagnostics 
used in the light ion inertial confinement fusion (ICF) program on 
the PBFA-2 accelerator at Sandia National Laboratories will be pre- 
sented. These developments have occurred in each of several 
generic classes of diagnostics, namely, imaging diagnostics, parti- 
cle spectrograph diagnostics, nuclear activation, and visible 
spectroscopy. Critical beam parameters measured by the diagnos- 
tic include spatial profile, absolute number, species, anode plasma 
temperature and density, beam divergence, and beam voltage 
current density, and power density. A unique feature of these diag- 
nostics is that they are capable of operating in hard (multi-Mev) 
X-ray (bremsstrahlung) backgrounds of some 10'° — 107 rad/s. 
The operating principles of each diagnostic will be summarized in 
the paper, with examples of how the diagnostics may be integrated 
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together to form a complete diagnostic system. The paper will 
close with a discussion of several near diagnostic systems that are 
presently being developed. 13 refs., 6 figs. 


33429 (UCRL-JC—105586) Transport and error sensitivity in 
a heavy-ion recirculator. Sharp. W.M.: Barnard, JJ.; Yu, S.S. 
Lawrence Livermore National Lab., CA (United States). May 1991. 
6p. Sponsored by USDOE. Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910505-403: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC). San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE91017663. Source: OSTI; NTIS; INIS; GPO Dep. 

An envelope code has been developed to facilitate the design of 
a recirculating accelerator for a heavy-ion fusion reactor. A novel 
feature of the model is the treatment of the beam charge density 
as a Lagrangian fluid in the axial direction. Transport results for a 
preliminary recirculator design are presented, and sensitivity of the 
transport to errors in the magnet strength is discussed. 4 refs., 4 
figs. 


33430 (UCRL-JC—105730) HIF transport code FOCI. Hewett, 
D.W. (Lawrence Livermore National Lab., CA (United States)); 
Bangerter, R.O. Lawrence Livermore National Lab., CA (United 
States). 4 Jun 1991. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910505— 
400: 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC), San Francisco, CA (United 
States), 6-9 May 1991). Order Number DE91017086. Source: 
OSTI; NTIS; GPO Dep. 

A new HIF code, FOCI, combines the capabilities of several 
codes (1) the x,y envelope equations are integrated in the axial 
direction. (2) an optimizer varies selected transport system param- 
eters to make the envelope satisfy weighted constraints. (3) 
transverse particle motion can be followed simultaneously. (4) the E 
field used for the particle advance is computed from from Poisson's 
equation using the local beam charge density as input. (5) longitu- 
dinal velocity variations can be included in the particle description. 


33431 (UCRL-JC—105833) An IFE development strategy. 
Hogan, W.J.: Storm, E.; Lindl, J.D. Lawrence Livermore National 
Lab., CA (United States). 16 Jul 1991. 11p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9104210-7: International Atomic Energy Agency (IAEA) 
technical committee meeting on drivers for inertial confinement fu- 
sion (ICF). Osaka (Japan), 15-19 Apr 1991). Order Number 
DE91016918. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of inertial fusion as a power source will require 
achieving four principal milestones: ignition and propagating burn; 
high gain at low drive energy for the reactor driver; pulse repetition 
rates of a few Hz; and long-term reliability and economics of a re- 
actor. To keep development time and costs to a minimum, these 
should be accomplished with as few major facilities as possible. A 
viable scenario for the Inertial Fusion Energy (IFE) Program would 
include establishing the first milestone in a Nova Upgrade for igni- 
tion and gain and the latter three in an upgradable, low-power 
Engineering Test Facility (ETF)/Demonstration Power Plant (DPP), 
i.e. two major facilities. To be successful in as short a time as pos- 
sible operations at the major facilities would have to be supported 
by off-line reactor driver and other reactor technology development 
efforts. These efforts would evaluate and prioritize the myriad of 
options available at present for power plant and subsystem con- 
cepts. This paper describes the elements of such a program that 
could make the first commercial power available in the decade of 
the 2020s and estimates the resources needed. This program 
would be carried out in phases with major go/no-go decision points 
before each large funding change. It is estimated that an IFE eval- 
uation phase in the early 1990s would cost $100—150 M, a concept 
development phase in the latter 1990s would cost $500—-850 M, 
and an engineering test and demonstration phase after the year 
2000 would cost $6-8 over 20 years. 


33432 


(UCRL-JC—105909) Trends in laser-plasme-instability 
experiments for laser fusion. Drake, R.P. (California Univ., Davis, 
CA (United States)). Lawrence Livermore National Lab., CA (United 
States). 6 Jun 1991. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910247-3: 





International conference on research trends in inertial confinement 
fusion, La Jolla, CA (United States), 4-6 Feb 1991). Order Number 
DE91016923. Source: OSTI; NTIS; INIS; GPO Dep. 

Laser-plasma instability experiments for laser fusion have fol- 
lowed three developments. These are advances in the technology 
and design of experiments, advances in diagnostics, and evolution 
of the design of high-gain targets. This paper traces the history of 
these three topics and discusses their present state. Today one is 
substantially able to produce controlled plasma conditions and to 
diagnose specific instabilities within such plasmas. Experiments to- 
day address issues that will matter for future laser facilities. Such 
facilities will irradiate targets with ~1 MJ of visible or UV light 
pulses that are tens of nanoseconds in duration, very likely with a 
high degree of spatial and temporal incoherence. 58 refs., 4 figs. 


33433 (UCRL-JC—106273) Particle trajectories through 
MIRRORTRON configurations. Larson, D.J. (California Univ., 
Davis, CA (United States)); Hewett, D.W. Lawrence Livermore Na- 
tional Lab., CA (United States). 4 Jun 1991. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910505-399: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91017084. Source: OSTI; NTIS; GPO Dep. 

Numerical simulation using the r-z code GYMNOS shows the 
time evolution of the focusing and accelerating potentials found in 
Post's MIRRORTRON. Formed in a strongly anisotropic loss cone 
plasma, the transient potential is generated by the application of an 
additional local mirror field produced by a strap coil. The current 
rise time in the strap coil must be on the order of tens of nanosec- 
onds in order for the plasma ions to remain inertially confined while 
the hot electrons respond to the local mirror force. The plasma 
density is low in order to facilitate the penetration of the magnetic 
field into the plasma. Typical plasma densities in a Mirrortron are 
10'°- 101! cm-* with electron temperatures in the hundred keV to 
several MeV range. The magnitude of the potential produced is on 
the order of the electron temperature. We follow the formation of 
this potential peak and project test ions through the resulting fields 
in order to evaluate the feasibility of using a Mirrortron as a heavy 
ion accelerator. 4 refs., 1 figs., 1 tab. 


33434 (UCRL-JC—106274) Heavy ion, recirculating linac, 
design optimization. Hewett, D.W. (Lawrence Livermore National 
Lab., CA (United States)); Godiove, T.F. Lawrence Livermore Na- 
tional Lab., CA (United States). 4 Jun 1991. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910505-401: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE91017091. Source: OSTI; NTIS; GPO Dep. 

Cost optimization is important to the development of high- 
current, heavy-ion accelerators for power production based on 
inertial confinement fusion. Two heavy-ion, recirculating linac con- 
figurations are examined that eliminate the necessity to provide 
reset pulses for the cores used in the linac induction accelerating 
modules. 3 refs., 2 figs. 


33435 (UCRL-JC—106443) A realistic, gradual and econom- 
ical approach to fusion power. Szoeke, A.; Moir, R.W. Lawrence 
Livermore National Lab., CA (United States). 15 Jun 1991. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910626—12: 6. international con- 
ference on emerging nuclear energy systems, Monterey, CA 
(United States), 16-21 Jun 1991). Order Number DE91018464. 
Source: OSTI; NTIS; GPO Dep. 

This article describes, in broad outline, a nuclear power plant 
that generates power by means of repetitive, low-yield explosions 
in an underground chamber. Such a plant can be built in the near 
future by using modest extensions of existing technology, and it 
could be economically competitive if certain parts of the cost are 
controlled. This is in contrast to magnetic and inertial confinement 
fusion, of which the technical and economic feasibility will remain 
highly uncertain for the foreseeable future. Technical improvements 
of the envisioned plant can be introduced gradually with corre- 
sponding reductions in cost of power production. With advancing 
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technology, an increasingly larger fraction of the power can be ex- 
tracted from fusion reactions, thus providing a smooth transition to 
a fusion-based economy. Eventually, pure (inertial) fusion schemes 
could be incorporated into the power plant in a natural way, 
thereby shortening the time required to achieve large-scale use of 
fusion power—possibly by decades. This article considers both the 
technical aspects of this route to fusion power and the relevant is- 
sues of public policy. 42 refs., 6 figs. 


33436 (UCRL-JC—107592) Hydrodynamick instabilities on 
ICF capsules. Haan, S.W. Lawrence Livermore National Lab., CA 
(United States). 7 Jun 1991. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-9103199-1: Lecture series on inertial fusion at Princeton 
University, Princeton, NJ (United States), Mar 1991). Order Num- 
ber DE91017542. Source: OSTI; NTIS; INIS; GPO Dep. 

This article summarizes our current understanding of hydrody- 
namic instabilities as relevant to ICF. First we discuss classical, 
single mode Rayleigh-Taylor instability, and nonlinear effects in the 
evolution of a single mode. Then we discuss multimode systems, 
considering: (1) the onset of nonlinearity; (2) a second order mode 
coupling theory for weakly nonlinear effects, and (3) the fully non- 
linear regime. Two stabilization mechanisms relevant to ICF are 
described next: gradient scale length and convective stabilization. 
Then we describe a model which is meant to estimate the weakly 
nonlinear evolution of multi-mode systems as relevant to ICF, given 
the short-wavelength stabilization. Finally, we discuss the relevant 
code simulation capability, and experiments. At this time we are 
quite optimistic about our ability to estimate instability growth on 
ICF capsules, but further experiments and simulations are needed 
to verify the modeling. 52 refs. 


33437 (UCRL-LR—105821-91-2) Inertial Confinement Fusion 
quarterly report, January-March 1991: Volume 1, Number 2. 
Young, P.E. (ed.). Lawrence Livermore National Lab., CA (United 
States). [1991]. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91017920. Source: OSTI; NTIS; GPO Dep. 

This report discusses; damage-resistant optical components; 
iron- doped polymers for capsule implosion diagnostics; a novel 
perfluorinated antireflective and protective coating for KDP and 
other optical materials; temperature- and age-dependence of redis- 
tribution rates of frozen deuterium-tritium; characterization of the 
plasma-switch interaction in the LBL HIF ion source; short- wave- 
length nickel-like x-ray laser development; measurement of the 
spatial coherence of a soft x-ray laser; experimental study of fila- 
mentation in laser-plasma interactions; and measurements with a 
microchannnel-plate camera with 35-ps gating time. 


99 GENERAL AND MISCELLANEOUS 


33438 (DLR-Mitt—91-05) Nature and technology - energy 
technology, mankind, and nature in the 21st century. Winter, 
C.J. (Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. 
(DLR), Stuttgart (Germany, F.R.). Forschungsbereich Energetik). 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), 
Koeln (Germany). 1991. 40p. (In German). (CONF-9010417-: 
Symposium of Evangelische Akademikerschaft in Deutschland e.V. 
‘Which kind of nature do we want? Which kind of nature do we 
have?’, Darmstadt (Germany), 18-21 Oct 1990). Order Number 
DE91531627. Source: OSTI; NTIS (US Sales Only). 

There is a chance to reconcile nature and technology in the 21st 
century. But technology will have to ‘rely on fewer raw materials, 
use more closed loops, more technology and greater financial in- 
vestments’. Technological expertise, a restructuring of the national 
economy to reflect ecological considerations, and the need for fi- 
nancing will become of primary importance. Those in the North will 
have to learn a new modesty so that the South too can have its 
share of the world’s wealth. A turning away from political obstruc- 
tionism at the end of the 20th century, at least in the North, 
national unification and international integration can at best only 
temporarily obscure the fact that the paradigmatic flow of the world 
is headed in other directions. They point to nature, and to the 
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South. which both call for finiteness, also in the number of people 
on earth. (orig.) With 11 figs., 23 refs. 


33439 (DOE/OR/00033-T451) Science/Engineering Educa- 
tion Division assessment activities: An overview: FY 1990 
annual report. Oak Ridge Associated Universities, Inc., TN (United 
States). Aug 1991. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00033. Order Number 
DE91018191. Source: OSTI: NTIS; GPO Dep. 

The evaluation and assessment projects are an important 
function of the Science/Engineering Education Division (SEED) em- 
ployment and education program assessment activities. This 
document summarizes the assessment and program evaluation ac- 
tivities undertaken by the Science/Engineering Education Division 
in FY 1990. The objectives of SEED’s evaluation and assessment 
activities are to provide quantitative measures of the impact of pro- 
gram on participants; assess programmatic achievements; provide 
valuable information for continued program operation; ensure that 
the programs meet their objectives; develop and maintain data 
bases on scientific and engineering employment and education; 
provide information about trends in employment and education for 
energy-related scientists and engineers; provide assessment and 
analyses of energy-related science and engineering employment 
requirements, future labor market trends, adequacy of supply of 
new graduates, and implications for education programs. The 
results of an evaluation can be useful to justify continuation of ex- 
isting programs and initiation of new programs. Whenever possible, 
data are collected to be consistent with information obtained by 
other national surveys to facilitate comparisons to national norms. 


9901 Management 


Refer also to citation(s) 29982, 30031, 30052, 30054, 30177, 
30182, 30196, 30198, 30201, 30211, 30212, 30420, 30730, 30762, 
31027, 31058, 31121, 31223, 31246, 31862, 32570, 33124, 33536 


33440 (AECL-5006) List of publications 1986-1987. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Mar 1988. 59p. Order Number DE91646185. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This list includes all the scientific and technical publications of 
Atomic Energy of Canada Limited - reports, reprints of journal arti- 
cles, and translations - issued from 1986 April to 1987 December. 
Together with the earlier cumulative lists (AECL-5000, AECL-5001, 
AECL-5002, AECL-5003, AECL-5004, AECL-5005), it provides a 
complete catalogue of publications in the AECL-series. In the fu- 
ture, lists will be produced at twelve month intervals. The titles and 
other bibliographic information are arranged in several categories, 
each devoted to a broad subject area. In addition, each document 
is identified with an AECL number (for example, AECL-12345) 
which should be used in ordering reports and making enquiries. 


33441 (AECL-9718, pp. 1-11) Overview of research in 
physics and health sciences at the Chalk River Nuclear Labo- 
ratories. Milton, J.C.D. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. May 1988. (CONF-8711358—-: Research needs in toxicology, 
Chalk River (Canada), 3-4 Nov 1987). In Proceedings of the work- 
shop on research needs in toxicology. 245p. Order Number 
DE91642139. Source: OSTI; NTIS (US Sales Only); INIS. 

Toxicology research was a logical extension of existing program 
at Chalk River. Research in radiotoxicology has been going on 
there since the early forties. An overview of the existing physics 
and health sciences research programs operating at the Research 
Company of Atomic Energy of Canada Limited was presented. Pro- 
grams in nuclear physics, heavy ion nuclear physics, astrophysical 
neutrino physics, condensed matter physics, fusion, biology, 
dosimetry, and environmental sciences were briefly described. In 
addition, a description of the research company organization was 
provided. 


33442 (AECL-9718, pp. 12-30) Coincidence of needs in ra- 
diological and toxicological protection. Osborne, R.V. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Atomic Energy of Canada Ltd., Chalk River, ON 
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(Canada). Chalk River Nuclear Labs. May 1988. (CONF-8711358—: 
Research needs in toxicology, Chalk River (Canada), 3-4 Nov 
1987). In Proceedings of the workshop on research needs in toxi- 
cology. 245p. Order Number DE91642139. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Research needs for radiological protection and research pro- 
grams that have evolved to meet these needs parallel closely 
those in the chemical toxicology field. The similarity of these needs 
is described as perceived from the radiological side. Further, the 
frame work for radiologically-related research, out lines of the re- 
search programs, and the development of the facilities at Chalk 
River Nuclear Labs were presented. 


33443 (AECL-9718, pp. 117-118) After-dinner remarks to 
the toxicology workshop participants. Hatcher, S.R. (Atomic En- 
ergy of Canada Ltd., Ottawa, ON (Canada)). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. May 1988. (CONF-8711358—: Research needs in toxicology, 
Chalk River (Canada), 3-4 Nov 1987). In Proceedings of the work- 
shop on research needs in toxicology. 245p. Order Number 
DE91642139. Source: OSTI; NTIS (US Sales Only); INIS. 

The Chalk River laboratories have supported an active research 
program in radiation protection since these laboratories were first 
established in 1945. Although there have been many changes over 
the intervening 42 years, the research program in radiation protec- 
tion still continues as a priority within our overall R and D activities. 
The nuclear power industry in Canada has an outstanding safety 
record, due in large part to its persistent emphasis on protecting 
works against undue exposure to radiation and on avoiding con- 
tamination of the environment with radioactivity or other harmful 
substances. AECL Research Company has played a major role in 
meeting the objective of generating electricity from nuclear fission 
sately and economically. In 1986, CANDU reactors supplied about 
15% of Canada’s electricity (an amount equal to the total used by 
Canada in 1958) and this year more than half of the electricity gen- 
erated in Ontario will come from nuclear power stations. In the 
future CANDU will continue to play an important role in meeting 
the energy needs of the country and in sustaining our economic 
prosperity. Radiation protection has become a highly-developed 
specialization with internationally-accepted guidelines for its imple- 
mentation. There are many parallels between protection against 
radiation and protection against toxic agents. The methodologies for 
assessing health and environmental effects of different toxic agents 
are to a large extent common. Models developed for the move- 
ment of radioactive materials through the biosphere are equally 
useful for assessing the movement of materials such as mercury or 
lead; the reverse is of course also true. The mechanisms by which 
radiation can lead to induction of cancer and genetic changes ap- 
pear to be basically similar changes. (Abstract Truncated) 


33444 (AECL—9718, pp. 228-231) Closing remarks. Osborne, 
R.V. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.). Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. May 1988. (CONF- 
8711358—-: Research needs in toxicology, Chalk River (Canada), 
3-4 Nov 1987). In Proceedings of the workshop on research needs 
in toxicology. 245p. Order Number DE91642139. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Where are the gaps in our current knowledge and what research 
is needed? One of my concerns was whether those of us in the 
radiation protection community have been thinking along the same 
lines as people in the field of toxicology. | think what has been evi- 
dent that the problems and issues are very similar. Very evident 
common problems are those of extrapolation of observed toxic ef- 
fects at high doses to predictions of effects at low doses; of the 
applicability of information obtained from one animal species to an- 
other; the public pressures to define risk (perhaps not pressures to 
define this goal as much as to define what is safe); the problems 
of multiple exposures; and the lack of money and resources to do 
all the things that it seems should be done. These are all problems 
familiar to us in the radiation protection community. 


33445 (ANUMCS-TM-137) A portable run-time system for 
PCN. Foster, |. (Argonne National Lab., IL (United States). Mathe- 
matics and Computer Science Div.); Tuecke, S.; Taylor, S. Argonne 





National Lab., IL (United States). Mathematics and Computer Sci- 
ence Div. Jul 1991. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE91017700. Source: OSTI; NTIS; GPO Dep. 

This report describes a run-time system to support Program 
Composition Notation (PCN), a high-level concurrent programming 
notation. The run-time system is described in terms of an abstract 
machine. We specify an abstract architecture that represents the 
state of a PCN computation and executes abstract machine in- 
structions that encode tests on or modifications to the computation 
state. Programs to be executed on the abstract machine are en- 
coded as sequences of abstract machine instructions. The abstract 
machine may be implemented by an emulator written in a low-level 
language. Alternatively, sequences of abstract machine instructions 
may be further compiled to machine code. The run-time system is 
designed to run on uniprocessors, multiprocessors, and multicom- 
puters. 4 refs., 2 figs., 1 tab. 


33446 (BNL-46491) An organizational cultural assessment 
of the Idaho National Engineering Laboratory. Crouch, D.A.; 
Haber, S.B. Brookhaven National Lab., Upton, NY (United States). 
Jul 1991. 198p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE91017819. Source: OSTI; NTIS; GPO Dep. 

An Organizational Cultural Assessment (OCA) was performed at 
the Idaho National Engineering Laboratory (INEL) by administering 
an Organizational Culture Survey (OCS) that queried employees on 
the subjects of organizational culture, various aspects of communi- 
cation, employee commitment, work group cohesion, coordination 
of work, environmental concerns, hazardous nature of work, safety, 
and overall job satisfaction. A description of each of the scales 
used to access these subjects is discussed. The primary purpose 
of administering the survey was to attempt to measure, in a quanti- 
tative and objective way the notion of “organizational culture,” that 
is, the values, attitudes, and beliefs of the individuals working 
within the organization. In particular, those aspects of the working 
environment which are believed to be important influences on the 
operations of a facility and on the safety issues relevant to the or- 
ganization were assessed. In addition, by conducting a survey, a 
broad sampling of the individuals in the organization can be ob- 
tained. This is especially important when the survey is utilized in 
conjunction with an assessment or inspection team which typically 
has only a limited amount of resources to address many issues. 
The OCS provides a broad, but comprehensive picture of the orga- 
nization by querying a much larger number of individuals than 
could be reached through the assessment team alone. Finally, the 
OCS provides a descriptive profile of the organization at one point 
in time. This profile can then be used as a baseline point against 
which comparisons of other points in time can be made. Such com- 
parisons may prove valuable and would help to assess changes in 
the organizational culture. Comparisons of the profiles can also be 
made across similar facilities. 9 refs., 194 figs., 6 tabs. 


33447 (DOE/PE-0099) Guidelines for strategic planning. 
USDOE Office of Policy, Planning and Analysis, Washington, DC 
(United States). Jul 1991. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE91018129. Source: 
OSTI; NTIS; GPO Dep. 

Strategic planning needs to be done as one of the integral steps 
in fulfilling our overall Departmental mission. The role of strategic 
planning is to assure that the longer term destinations, goals, and 
objectives which the programs and activities of the Department are 
Striving towards are the best we can envision today so that our 
courses can then be set to move in those directions. Strategic 
planning will assist the Secretary, Deputy Secretary, and Under 
Secretary in setting the long-term directions and policies for the 
Department and in making final decisions on near-term priorities 
and resource allocations. It will assist program developers and im- 
plementors by providing the necessary guidance for multi-year 
program plans and budgets. It is one of the essential steps in the 
secretary's Strategic Planning Initiative. The operational planning 
most of us are so familiar with deals with how to get things done 
and with the resources needed (people, money, facilities, time) to 
carry out tasks. Operating plans like budgets, capital line item pro- 
jects, R & D budgets, project proposals, etc., are vital to the 
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mission of the Department. They deal. however, with how to carry 
out programs to achieve some objective or budget assumption. 
Strategic planning deals with the prior question of what it is that 
should be attempted. It deals with what objectives the many pro- 
grams and activities of the Department of Department should be 
striving toward. The purpose of this document is to provide guid- 
ance to those organizations and personnel starting the process for 
the first time as well as those who have prepared strategic plans in 
the past and now wish to review and update them. This guideline 
should not be constructed as a rigid, restrictive or confining 
rulebook. Each organization is encouraged to develop such en- 
hancements as they think may be useful in their planning. The 
steps outlined in this document represent a very simplified ap- 
proach to strategic planning. 9 refs. 


33448 (INIS-mf-14006) Report on results in research and 
development 1990. Kernforschungszentrum Karlsruhe GmbH 
(Germany). 2 May 1991 451p. (in German). Order Number 
DE91531535. Source: OSTI; NTIS (US Sales Only); INIS. 

This presentation of results of R and D work represents for the 
Karlsruhe Nuclear Research Centre its scientific annual report for 
the year 1990, as required by its constitution. This report is divided 
according to the main areas of work of the KfK in a similar manner 
to the R and D planning. The indivudual reports were prepared by 
the participating institutes and main departments and were then 
grouped thematically with a note of their origin. This report shows 
the progress of studies on each project named in the KfK R and D 
program. The correlation to the R and D programme is meant to 
facilitate the comparison of aims with achievements and explain 
the complete context of what are often individual tasks carried out 
by several institutes. Detailed results can be found in the quoted 
scientific-technical publications on internal preliminary reports. 
(orig/HP). 


33449 (NEI-NO—123) Annual report 1990: Institutt for ener- 
giteknikk. Institutt for Energiteknikk, Kjeller (Norway). 1991 19p. 
Order Number DE92601589. Source: OSTI; NTIS (US Sales Only), 
INIS. 

Work at Institutt for energiteknikk (IFE) comprises both nuclear 
and non-nuclear activities. Nuclear power research at the Institute 
is performed within the international OECD Halden Reactor Project. 
More than 40 organizations in eight European countries, plus USA 
and Japan, participated in the 1988 to 1990 phase of the project. 
The next agreed phase, 1991 to 1993, will see the list of partici- 
pants expanded to include two new OECD countries, Spain and 
Switzerland. Key factors under investigation in the fuel and materi- 
als technology area include the operational reliablility of reactor fuel 
and changes in material properties under varying conditions of ra- 
diation and water chemistry. Progress has been satisfactory on the 
fuel and materials test program, and about 40 different fuel 
element designs have been tested. The information technology ac- 
tivities centre on an advanced control room coupled to a full scale 
simulator of a nuclear power station of the pressurized water type 
(PWT). The experiments, aimed at developing new informations 
systems for energy and process industries, are carried out by pro- 
cess operators from the Halden reactor. During 1990, an extensive 
program has been carried out to test a computer-based operation 
procedure system. The results show that this system, in certain op- 
erational situations, provides the operator with better information 
support than conventional handbooks of written procedures. A 
number of areas in which the system could be improved were also 
identified, and the development of a new "second generation” sys- 
tem was started in 1990. The new system will be implemented on 
UNIX-based work stations, using so-called open system standards 
in order to facilitate transfer of the system to different users. Test- 
ing has also been started on an operator support system for 
diagnosis on the primary causes of plant disturbances. 22 figs. 


33450 (ORNL/TM—11444) Security and accountability pro- 
cedures tor protection of Bureau of Engraving and Printing 
security items at Oak Ridge National Laboratory. Hadder, G.R.; 
Burnett, M.N.; Creech, L.E.; Johnson, C.K.; Terry, J.W.; Tucker, 
R.W. Jr. Oak Ridge National Lab., TN (United States). Sep 1990. 
51p. Sponsored by Department of the Treasury, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91017937. Source: OSTI; NTIS; GPO Dep. 
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United States securities and/or Bureau of Engraving and Printing 
(BEP) security items are to be provided to Oak Ridge National 
Laboratory (ORNL) for the purpose of research and/or develop- 
ment of a product or study for the United States Department of the 
Treasury. Bureau of Engraving and Printing. Security items include 
any paper printed by BEP or ORNL with US postage stamp or cur- 
rency images of any size, distinctive D-39 paper with or without 
distinctive images, or banknote creme paper with or without printed 
images. These “Accountability Procedures” have been developed 
to satisfy the conditions of the Security Agreements between BEP 
and ORNL. (These are included in the appendix). These “Account- 
ability Procedures” explain ORNL's responsibilities and procedures 
for handling and accounting for security items throughout all 
Project phases of research, testing, evaluation and development 
until such time as the security items are returned to the BEP. Ac- 
countability procedures for electronic images are described in a 
separate Automatic Data Processing Security Plan. ORNL Project 
management fully supports all requirements set forth in the “Ac- 
countability Procedures.” In addition to other requirements for 
authorization to work on the Project. as part of routine training, an 
individual must read these “Accountability Procedures” and sign the 
appropriate Statement of Understanding. (A copy is included in the 
appendix.) Once initial approval by the BEP has occurred, then 
subsequent minor modifications or changes within these “Account- 
ability Procedures” may be approved by the Chief of the BEP 
Office of Security. Agents, handling security items under subcon- 
tract with ORNL, will develop their own site-specific security and 
accountability procedures, which must be approved by the BEP. 


33451 (OUP-91-11) Section for nuclear physics and en- 
ergy physics - Annual report: January 1 - December 31, 1990. 
Oslo Univ. (Norway). Fysisk Inst. Apr 1991. 91p. Order Number 
DE92601590. Source: OSTI; NTIS (US Sales Only); INIS. 

The report summarizes the research and development activities 
of the Section for nuclear physics and energy physics at the Uni- 
versity of Oslo in 1990. It includes experimental and theoretical 
nuclear physics, as well as other fields of physics in which mem- 
bers of the section have participated. The report describes 
completed projects and work currently in progress. The experimen- 
tal activities in nuclear physics have, as in the previous years, 
mainly been centered around the cyclotron laboratory with the 
SCANDITRONIX MC-35 cyclotron. Using the CACTUS multidetec- 
tor system, several experiments in collaboration with the nuclear 
physics group at the University of Bergen have been completed. 
Some results have been published and were also presented at the 
international conference in Oak Ridge, USA, while more data re- 
mains to be analyzed. 


33452 (PNL-7771) The configuration management pro- 
gram for the Emergency Management Support System. 
Probasco, K.M. (Pacific Northwest Lab., Richland, WA (United 
States)); Stephan, E.G. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1991. 76p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE91017811. Source: OSTI!; NTIS; GPO Dep. 

Emergency response software is used increasingly by the US 
Department of Energy's (DOE's) Emergency Management Project 
(EMP) personnel at Hanford Site. This software must be reliable, of 
high quality, and capable of performing critical functions to support 
assessment of actual or potential consequences of any hazardous 
accidents onsite or events having potential offsite impacts. To bet- 
ter control the software and ensure its suitability for use as a tool 
to protect employees, the public, and environment, a method for 
specifying and certifying its capabilities and documenting its devel- 
opment and implementation was needed. A team of EMP staff, 
composed of personne! from Pacific Northwest Laboratory (PNL) 
and Boeing Computer Services- Richland (BCSR) under the direc- 
tion of PNL EMP, responded to this need by developing a software 
configuration management program (CMP). This report documents 
the development of the CMP, including the strategies upon which 
the CMP is based, and describes the program as it has been im- 
plemented for EMS System software. The program relies on the 
integration of its three primary elements: the configuration man- 
agement staff, tools, and process. Configuration management staff 
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run the program, using specially designed configuration manage- 
ment forms to guide, document, and track the life cycle of the 
software. The configuration management process itself is reflected 
in the instructive forms and summarized in flowcharts representing 
each phase of the process — from requirements specification 
through impiementation and maintenance. 7 refs., 9 figs., 1 tab. 


33453 (SAND-91-1719C) Teaching engineers to be techni- 
cal leaders. Cannon. T. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9110171-2: IEEE USA's biennial careers conference, Denver, CO 
(United States), 10 Oct 1991). Order Number DE91016117. 
Source: OSTI; NTIS: GPO Dep. 

Engineers invest several years becoming skilled in the many dis- 
ciplines necessary to effectively carry out analysis, design and 
development. This typically includes math, physics, computer sci- 
ence, and special study in their core area of expertise. However, 
once promoted into management. engineers use less and less of 
these hard-earned technical skills and find themselves operating in 
nontechnical arenas in which they have little or no formal training 
(The formal training that they do get is often through company- 
sponsored courses, lacking both the rigor and cohesiveness that 
they have grown accustomed to in their engineering curriculum.) 
Often, what they are exposed to are continually varying manage- 
ment doctrines that resemble the flavor of the month, each laying 
claim to the true secrets of motivation, productivity, and organiza- 
tional competitiveness. Under such circumstances, it is difficult for 
the neophyte manager to sort out fact from fancy, and help from 
hype. It therefore would be helpful to put such theories in perspec- 
tive and present them in a form most easily digested by technical 
managers, i.e., from an analytical point of view. This paper at- 
tempts to do just that. There are many factors that influence a 
manager's career progression. One of the most rational factors is 
how the manager's actions affect the productivity of his or her 
group. This paper focuses on principles and techniques that a man- 
ager can, and should, employ to improve group productivity and 
enhance his or her opportunities for further advancement. 9 refs. 


33454 (WHC-SA-1089) Automated questionnaire for sensi- 
tive positions, SF-86 (QSP system). Fisher, M.J. (Westinghouse 
Hanford Co., Richland, WA (United States)); Deatherage, K.W. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1991. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. (CONF-910774—78: 32. Institute 
of Nuclear Materials Management (INMM) annual meeting, New 
Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DES1017766. Source: OSTI; NTIS; GPO Dep. 

In 1988, the office of Personnel Management drastically revised 
the investigative form used as a source document in conducting 
background investigations. To manually produce the revised form, 
the Questionnaire for Sensitive Positions, the Westinghouse Han- 
ford Company/Boeing Computer Services, Richland, Inc., would 
have required an estimated increased staff effort of 32%. One al- 
ternative was to create a computer-aided system, the Automated 
Questionnaire for Sensitive Positions. Through development and 
implementation of the system, the need for additional staffing has 
been eliminated, the predetermined reinvestigation submission 
quotas have been maintained, and the Office of Personnel Man- 
agement rejection rate has been reduced to less than 1%. There 
are currently 20 known facilities successfully using the US Depart- 
ment of Energy and Office of Personnel Management approved 
Automated Questionnaire for Sensitive Positions. By storing a fac- 
simile of the Questionnaire for Sensitive Positions form in the laser 
printer's memory, using electronic forms-generation software, an 
applicant or employee data file is merged with this electronic form 
image and printed together as one form. The applicant or em- 
ployee data can be retained indefinitely with minimal file updates 
for the five-year reinvestigation or other investigations, as needed. 
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Refer also to citation(s) 29582, 29606, 29750, 29853, 29877, 
29953, 29956, 30037, 30044, 30049, 30054, 30058, 30062, 30064, 
30086, 30204, 30206, 30207, 30209, 30224, 30403, 30464, 30485, 





30501, 30662, 30664, 30665, 30669, 30719, 30735, 30747, 30755, 
30761, 30771, 30772, 30773, 30798, 30809, 30812, 30818, 30859, 
30959, 30984, 31004, 31005, 31006, 31007, 31012, 31020, 31024, 
31025, 31028, 31122, 31178, 31182, 31183, 31214, 31221, 31246, 
31344, 31498, 31501, 31503, 31508, 31645, 31695, 31793, 31889, 
31896, 31903, 31904, 31976, 31999, 32006, 32007, 32081, 32101, 
32137, 32146, 32238, 32267, 32290, 32292, 32293, 32335, 32347, 
32354, 32360, 32364, 32366, 32368, 32376, 32377, 32378, 32383, 
32398, 32407, 32427, 32448, 32458, 32512, 32513, 32514, 32546, 
32601, 32758, 32775, 32776, 32778, 32820, 32821, 32875, 32878, 
32882, 32883, 32884, 32885, 32892, 32893, 32939, 32967, 32980, 
33148, 33155, 33156, 33159, 33251, 33294, 33296, 33298, 33299, 
33382, 33405, 33415, 33430, 33452, 33536 


33455 (ANL-91/19) The application of automated reason- 
ing to proof translation and to finding proofs with specified 
properties: A case study in many-valued sentential calculus. 
Wos, L.; McCune, W. Argonne National Lab., IL (United States). 
Aug 1991. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE91018971. Source: OSTI; NTIS; GPO Dep. 

!n both mathematics and logic, many theorems exist such that 
each can be proved in entirely different ways. For a striking exam- 
ple, there exist theorems from group theory that can be proved by 
relying solely on equality and (from the viewpoint of automated 
reasoning) the use of paramodulation, but can also be proved in a 
notation in which equality is totally absent and the inference rule is 
condensed detachment (captured with a single clause and the rule 
hyperresolution). A study of such examples immediately shows 
how far from obvious is the problem of producing a proof in one 
system even in the presence of a proof in another; such problems 
can be viewed as ones of translation, where the rules of translation 
and the translation itself are frequently difficult to obtain. In this re- 
port, we discuss in detail various techniques that can be applied by 
the automated reasoning program OTTER to address the transla- 
tion problem to obtain a proof in one notation and inference system 
given a proof in a completely different notation and inference sys- 
tem. To illustrate the techniques, we present a full treatment 
culminating in a successful “translation” of a proof of a theorem 
from many-valued sentential calculus. To our delight and 
amazement, instead of the expected translation consisting of ap- 
proximately 175 applications of condensed detachment, OTTER 
obtained a far shorter proof. We also touch on techniques for find- 
ing shorter proofs and techniques for finding proofs satisfying some 
given property. 19 refs. 


33456 (ANL/CP—73757) On the positive solutions of the 
free-boundary problem for Emden-Fowler type equations. Li, 
Yi; Kaper, H.G.; Kwong, Man Kam. Argonne National Lab., IL 
(United States). [1990]. 13p. Sponsored by USDOE, Washington, 
DC (United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9003285—1: Workshop on partial differential equations with minimal 
smoothness and application, Chicago, IL (United States), 21 Mar 
1990). Order Number DE91017300. Source: OSTI; NTIS; GPO 
Dep. 

In this paper we consider the following equation: Au + f(u) = 0 in 
Q; u > 0 in Q; and u = Gu/9n = 0 on OQ. Where in this equation n 
denotes the unit outer normal to dQ. In this paper, we will use the 
well-known moving plane method, which could go back as early as 
Alexandrov. In 1971, Serrin used this method to prove the symme- 
try result for the equation in the case where f(s) = some real 
constant. Since we are dealing with nonsmooth functions like f,, 
some stronger version of the Hopf near-boundary theorem has to 
be used. We will use the moving plane to prove Theorem 1 com- 
bining with a result given in that elegant paper by Gidas, Ni and 
Nirenberg. To prove Theorem 2 we will need to analyze the loca- 
tions of possible minimum points of difference between u and u? in 
order to continue the moving plane processes. 


33457 (ANL/CP-—73796) LAPACK: Linear algebra software 
for supercomputers. Bischof, C.H. Argonne National Lab., IL 
(United States). [1991]. 17p. Sponsored by USDOE, Washington, 
DC (United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Grant ASC- 
8715728. (CONF-9104290—1: Optimale Datenstructuren In 
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Ngenieurwissenschaften (ODIN) symposium, Karlsruhe (Germany), 
11-12 Apr 1991). Order Number DE91017316. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents an overview of the LAPACK library, a 
portable, public-domain library to solve the most common linear al- 
gebra problems. This library provides a uniformly designed set of 
subroutines for solving systems of simultaneous linear equations, 
least-squares problems, and eigenvalue problems for dense and 
banded matrices. We elaborate on the design methodologies 
incorporated to make the LAPACK codes efficient on today’s high- 
performance architectures. In particular, we discuss the use of 
block algorithms and the reliance on the Basic Linear Algebra Sub- 
programs. We present performance results that show the suitability 
of the LAPACK approach for vector uniprocessors and shared- 
memory multiprocessors. We also address some issues that have 
to be dealt with in tuning LAPACK for specific architectures. Lastly, 
we present results that show that the LAPACK software can be 
adapted with little effort to distributed-memory environments, and 
we discuss future efforts resulting from this project. 31 refs., 10 
figs., 2 tabs. 


33458 (ANL/CP-—73798) Issues in parallel automatic differ- 
entiation. Bischof, C.H. Argonne National Lab., IL (United States). 
[1991]. 14p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-910189—2: Soci- 
ety for Industrial and Applied Mathematics (SIAM) workshop on 
automatic differentiation of algorithms: theory, implementation, and 
application, Breckenridge, CO (United States), 6-8 Jan 1991). Or- 
der Number DE91017311. Source: OSTI; NTIS; GPO Dep. 

In this paper we show how first-order derivatives can be com- 
puted in parallel through by considering the computational graph 
that underlies the evaluation of the target function. We show how 
this graph can be generated efficiently from the ADOL-C computa- 
tional trace, and how is can be used to develop automatically 
deduce the structure of the Jacobian matrix, and compute the Ja- 
cobian using the reverse mode of automatic differentiation. By 
employing well-known graph coloring techniques, we drastically de- 
crease the number of reverse passes required, and the resulting 
implementation performs well on the Sequent Symmetry and BBN 
Butterfly TC2000 shared-memory multiprocessors. Lastly, we give 
an outlook on the problems that have to be tackled to make auto- 
matic differentiation the commonplace computing tool it deserves to 
be, and to allow for efficient implementations on high-performance 
computers. In our view, the key lies in finding better ways to incor- 
porate user and/or compile-time information about the behavior of 
the program into the automatic differentiation approach. 22 refs.., 
11 figs. 


33459 (ANL/CP-—73876) Integrating a symmetry into a “not 
so local” area network. Krystosek, P.N.; Kvitek, L.C.; Eagan, 
R.C. Los Alamos National Lab., NM (United States). [1991]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9109260—1: Sequent users re- 
source forum, Portia, OR (United States), 8-10 Sep 1991). Order 
Number DE91017970. Source: OSTI; NTIS; GPO Dep. 

A recent expansion of Argonne National Laboratory (ANL) forces 
an entire division, some 400 employees, to move to new facilities 
approximately three miles from the main ANL campus. This divi- 
sion is highly dependent upon computing and networking facilities 
at ANL which were not to be duplicated at the new facility. A Se- 
quent Symmetry S-81 is one of the computers which remained at 
ANL. This paper describes the network used to access the ANL 
computers, including the S-81, from the new facility. 3 figs. 


33460 (ANL/CP-73910) Parallel computing and domain de- 
composition. Gropp, W. Argonne National Lab., IL (United States). 
[1991]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9105217-2: 5. 
conference on domain decomposition methods for partial differen- 
tial equations, Norfolk, VA (United States), 6-8 May 1991). Order 
Number DE91017967. Source: OSTI; NTIS; GPO Dep. 

Domain decomposition techniques appear a natural way to make 
good use of parallel computers. In particular, these techniques di- 
vide a computation into a local part, which may be done without 
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any interprocessor communication, and a part that involves com- 
munication between neighboring and distant processors. This 
paper discusses some of the issues in designing and implementing 
a parallel domain decomposition algorithm. A framework for evalu- 
ating the cost of parallelism is introduced and applied to answering 
questions such as which and how many processors should solve 
global problems and what impact load balancing has on the choice 
of domain decomposition algorithm. The sources of performance 
bottlenecks are discussed. This analysis suggests that domain 
decomposition techniques will be effective on high-performance par- 
allel processors and on networks of workstations. 17 refs., 8 figs. 


33461 (ANL/CP-—74007) Fiber networking at Argonne: A 
distributed, multiapplication, multivendor computing environ- 
ment. Kuhfuss, T.C.; Phillips, P.T.; Morgan, W.W. Argonne 
National Lab., IL (United States). [1991]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9109230-5: SPIE meeting, Boston, MA (United 
States), 3-6 Sep 1991). Order Number DE91018560. Source: 
OSTI; NTIS; GPO Dep. 

In order to support existing and future applications, Argonne is 
installing a Laboratory-wide fiber optic cable plant. It has been de- 
signed to support an integrated data/video service consisting of a 
Laboratory-wide FDDI network and video teleconferencing system 
and has the capacity for future gigabit per second networks. This 
paper describes Argonne applications expected to push existing 
network capacity, our current network configuration, networking re- 
search activities, and future networking plans. 1 ref., 10 figs. 


33462 (BNL-45705) SARP: The safeguards accounting and 
reports program. Kempf, C.R.; Bieber, A.M. Jr. Brookhaven Na- 
tional Lab., Upton, NY (United States). Jul 1991. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-910774—70: 32. Institute of Nuclear Materials 
Management (INMM) annual meeting, New Orleans, LA (United 
States), 28-31 Jul 1991). Order Number DE91016917. Source: 
OSTI; NTIS; GPO Dep. 

Under POTAS Task D.80, “Development of a Computerized Sys- 
tem to Satisfy Safeguards Record and Reporting Requirements in 
Member States with Small to Medium Nuclear Activity,” the Techni- 
cal Support Organization (TSO) of Brookhaven National Laboratory 
(BNL) has produced a computer code which will maintain and gen- 
erate at-facility safeguards accounting records and generate IAEA 
safeguards reports based on accounting data input by the user at 
a Power Reactor Facility. The code is based on a State System of 
Accounting for and Control of Nuclear Material (SSAC) for light- 
water-moderated, off-load refueled power reactor facilities. 
Database structure is suited to this type of computerized system 
and dBase3+ programming language has been sued, compiled 
with Clipper. The program is designed to be user-friendly, to make 
extensive use of menus and graphics and to run on an IBM PC (or 
compatible) with color monitor. 3 refs., 11 figs. 


33463 (BNL-46394) Abelian sandpile model. Creutz, M. 
Brookhaven National Lab., Upton, NY (United States). Jun 1991. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9105177-2: 1. international 
A.D. Sakharov conference on physics, Moscow (USSR), 27-31 
May 1991). Order Number DE91016899. Source: OSTI; NTIS; 
GPO Dep. 

In this talk | describe some rather elegant mathematical proper- 
ties of a simple cellular automaton model for self organized 
criticality. | will discuss how a subset of states in this model form 
an Abelian group. Then | will show how to construct the non-trivial 
state which represents the identity for this group. The number of 
exact results known for this system suggests that it may ultimately 
be solvable. While the model discussed in this report was first pre- 
sented to illustrate self organized criticality, this talk is not directly 
on that subject. Nevertheless, | begin with a brief summary of the 
concept. It is argued that strongly dissipative systems can drive 
themselves to a critical state. Unlike conventional critical phenom- 
ena, this should occur without any tuning of parameters to a critical 
value. The prototypical example of this phenomenon is a sandpile. 
If sand is slowly added to a heap on a table, the pile will evolve to- 
wards a critical slope. If it is too steep, a catastrophic avalanche 
will flatten it, and if it is too flat, the sand will gradually pile up to 
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steepen the pile. Ultimately, the size of an avalanche produced by 
the random addition of an additional grain of sand will be unpre- 
dictable. The expected distribution of avalanche sizes is a power 
law. 


33464 (CONF-9106262—1) Spline methods for conversation 
equations. Bottcher, C.; Strayer, M.R. Oak Ridge National Lab., 
TN (United States). [1991]. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. From 3. 
International Association of Mathematics and Computers Simula- 
tion (IMACS) symposium on computational acoustics; Cambridge, 
MA (United States); 26-28 Jun 1991. Order Number DE91017152. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The consider the numerical solution of physical theories, in par- 
ticular hydrodynamics, which can be formulated as systems of 
conservation laws. To this end we briefly describe the Basis Spline 
and collocation methods, paying particular attention to representa- 
tion theory, which provides discrete analogues of the continuum 
conservation and dispersion relations, and hence a rigorous under- 
standing of errors and instabilities. On this foundation we propose 
an algorithm for hydrodynamic problems in which most linear and 
nonlinear instabilities are brought under control. Numerical 
examples are presented from one-dimensional relativistic hydrody- 
namics. 9 refs., 10 figs. 


33465 (CONF-9109121-1) The case for lower probabilities 
as measures of uncertainty. Tonn, B. (Oak Ridge National Lab., 
TN (United States)); Wagner, C. Oak Ridge National Lab., TN 
(United States). [1991]. 16p. Sponsored by Electric Power 
Research Inst., Palo Alto, CA (United States). DOE Contract ACO5- 
840R21400. From Symposium on expert system applications for 
the electric power industry; Boston, MA (United States); 9-11 Sep 
1991. Order Number DE91017870. Source: OSTI; NTIS; GPO Dep. 

This paper presents the case for using lower probabilities as 
measures of uncertainty in expert systems. A debate has raged 
within the artificial intelligence community for years about how to 
represent uncertainty in expert systems. Several camps have 
emerged. One camp has focused on developing alternatives to 
probability theory, such as certainty factors, fuzzy sets, and en- 
dorsements. A second camp has focused on retrofitting classical, 
additive probability, for example, by developing a cautious ap- 
proach to probabilistic reasoning and interpreting probability within 
a possible worlds framework. This paper falls into a third camp, 
which encompasses generalizations of probability theory. The most 
discussed generalization is known as Dempster-Shafer Theory, 
which is based on the combined work of Dempster and Shafer. 
Lower probabilities are actually a substantial generalization of DST. 
This paper has two parts. The first presents the definitions of lower 
probabilities, DST, and additive probability. This section includes a 
discussion of capacities, the most general type of uncertainty mea- 
sure. The purpose of this section is to show the differences among 
the uncertainty measures. 


33466 (CONF-9109121—2) Practical implications of theories 
of uncertainty for uncertainty elicitation. Tonn, B. (Oak Ridge 
National Lab., TN (United States)); MacGregor, D.G. Oak Ridge 
National Lab., TN (United States). [1991]. 15p. Sponsored by Elec- 
tric Power Research Inst., Palo Alto, CA (United States). DOE 
Contract AC05-840R21400. From Symposium on expert system 
applications for the electric power industry; Boston, MA (United 
States); 9-11 Sep 1991. Order Number DE91017949. Source: 
OSTI; NTIS; GPO Dep. 

One of the most difficult aspects of knowledge engineering for 
knowledge-based systems development is the elicitation of uncer- 
tainty from experts. Though large numbers of articles and texts 
have been written on the topic of representing uncertainty in expert 
systems, much less advice and guidance is available on how to 
structure the uncertainty elicitation process. This paper (a) 
overviews the probiems associated with eliciting uncertainty as ap- 
plied to knowledge engineering, including basic approaches for 
probability assessment and the biases that result from different as- 
sessment methods, and (b) presents an analysis of the problems 
associated with eliciting the uncertainty measures needed for the 
application of Dempster-Shafter Theory (DST). 





33467 (CONF-9110173-1) GOOSE, a generalized object- 
oriented simulation environment. Ford, C.E. (Oak Ridge National 
Lab., TN (United States)); March-Leuba, C.; Guimaraes, L.; Ugolini, 
D. Oak Ridge National Lab., TN (United States). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1991 simulation technology international 
conference; Orlando, FL (United States); 21-23 Oct 1991. Order 
Number DE91016771. Source: OSTI: NTIS: GPO Dep. 

GOOSE, prototype software for a fully interactive, object-oriented 
simulation environment, is being developed as part of the Ad- 
vanced Controls Program at Oak Ridge National Laboratory. 
Dynamic models may easily be constructed and tested; fully inter- 
active capabilities allow the user to alter model parameters and 
complexity without recompilation. This environment provides ac- 
cess to powerful tools, such as numerical integration packages, 
graphical displays, and online help. Portability has been an impor- 
tant design goal; the system was written in Objective-C in order to 
run on a wide variety of computers and operating systems, includ- 
ing UNIX workstations and personal computers. A detailed library 
of nuclear reactor components, currently under development, will 
also be described. 5 refs., 4 figs. 


33468 (DOE/ER/25028-T2) Solving problems under uncer- 
tainty: Final technical report, January 1987—December 1990. 
Stanford Univ., CA (United States). Dept. of Operations Research 
Jun 1991. 53p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States); 
Electric Power Research Inst., Palo Alto, CA (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract FGO3-87ER25028. Order Number DE91017940. Source: 
OSTI; NTIS; GPO Dep. 

This final technical report covers mainly the progress made solv- 
ing large scale linear programs and the recent successes in 
optimizing large-scale planning problems under uncertainty (sto- 
chastic programs). The general goal of the research was the 
development of effective methods for solving stochastic linear pro- 
grams. Stochastic programming models are designed to deal with 
the uncertainty in the values of the parameters of complex sched- 
uling, planning and control problems. Because solutions obtained 
from such models properly hedge against future uncertainties they 
are much to be preferred to solutions produced by deterministic 
models. The stochastic linear program, if it could be solved effi- 
ciently, is consequently a problem of greatest practical importance, 
especially in the fields of energy planning, industry and finance. 
Our recent work has made it possible to efficiently solve certain im- 
portant classes of stochastic linear programs. Our approach 
combines large-scale system decomposition techniques and ad- 
vanced sampling methods with the use of parallel processors. The 
use of adaptive importance sampling in tests conducted so far has 
so significantly reduced required sample sizes that it is now possi- 
ble to solve some previously intractable problems on a personal 
computer. We have successfully solved several very large-scale 
energy planning and finance models; these problems are dis- 
cussed in the technical appendix. 


33469 (DOE/ER/25080—-2) [Annual report of the Board on 
Mathematical Science]. National Research Council, Washington, 
DC (United States). Board on Mathematical Sciences. [1991]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-89ER25080. Order Number DE91017931. Source: 
OSTI; NTIS; GPO Dep. 

This is a progress report on the activities of the Board on Mathe- 
matical Sciences (BMS) of the Commission on Physical Sciences, 
Mathematics, and Applications, National Research Council (NRC), 
for the second year of the referenced grant for Board core support, 
and a request to the Department of Energy for the third year of 
funding in the amount of $32,390 under that grant for the period 
August 1, 1991—July 31, 1992. As this request is for the third year 
of funding for activities covered by a three-year proposal and 
award, this report is limited to an update of progress over the sec- 
ond funding year. Some of the projects discussed are: Number 
theory; the import of mathematics; some of the spatial statistics 
and image processing; and BMS strategic plan. 
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33470 (DOE/SA-0001) Department of Energy Computer 
System Security Generic Test Methodology Guideline: De- 
scription. USDOE Assistant Secretary for Defense Programs. 
Washington, DC (United States). Office of Safeguards and Secu- 
rity. May 1991. 78p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE91018501. Source: OSTI; NTIS; 
GPO Dep. 

This report presents a structured and organized approach to se- 
curity evaluations to meet the Department of Energy’s need for a 
relatively uniform, expedient, and comprehensive system security 
testing methodology. The methodology utilizes transaction flow 
analysis as the central component. The advantages of this ap- 
proach are the flow orientation that tracks security features in 
terms of data flow through the system: a useful organization for 
large and complex systems; a general applicability, since most sys- 
tems can be broken down into a sequence of steps and data flows; 
and an appropriateness for existing systems. 84 refs., 7 figs. 


33471 (DOE/SA-0002) Department of Energy Computer 
System Security Generic Test Methodology Example: Example 
VMS application. USDOE Assistant Secretary for Defense Pro- 
grams, Washington, DC (United States). Office of Safeguards and 
Security. May 1991. 95p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE91018500. Source: OSTI; NTIS; 
GPO Dep. 

Under the direction of the Department of Energy (DOE). the 
Data Systems Research and Development Program at Martin Mari- 
etta Energy Systems, Oak Ridge, has developed a system security 
evaluation methodology. The evaluation methodology is presented 
in detail in the document, DOE Computer System Security Generic 
Test Methodology Guideline Description. This document contains 
an overview of the testing methodology and presents the results of 
the first application of the methodology. 


33472 (FNAL/C—91/174) UPS UNIX product support. Votava, 
M.; Bliss, W.; Cutts-Bone, S.; Debaun, C.; Donno-Raftaelli, F.; Her- 
ber, R.; Leininger, K.; Lindgren, B.; Nicholls, J.; Oleynik, G.; 
Petravick, D.; Pordes, R.; Sexton, L.; Streets, J.; Troemel, B.; Udu- 
mula, L.; Wicks, M. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jun 1991. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
9106122-5: 7. international conference on real time computer 
applications in nuclear, particle and plasma physics, Juelich (Ger- 
many), 18-21 Jun 1991). Order Number DE91017358. Source: 
OSTI; NTIS; GPO Dep. 

The need to provide central support an distribution of many soft- 
ware packages across a variety of UNIX platforms at Fermilab has 
led to development of a methodology, UPS, for the packaging, 
maintenance, and distribution of our software. UPS has now been 
implemented and in use for almost a year on four different UNIX 
platforms. This paper discusses the goals of the software, imple- 
mentation of the product, and experiences in its use. 8 refs.. 3 figs. 


33473 (JAERI-M-91-015, pp. 37-51) Calculation of high en- 
ergy electron-photon cascade. Hirayama, Hideo (Nationa! Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Feb 1991. (in Japanese). 
(CONF-9010368—: 6. seminar on software development in nuclear 
energy research, Tokai (Japan), 31 Oct - 1 nov 1990). In Proceed- 
ings of the sixth seminar on software development in nuclear 
energy research. 194p. Order Number DE91780381. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Above a few ten-th MeV, electrons or photons produce electro- 
magnetic cascade inside a medium with decreasing their average 
energy and are finally absorbed in the form of heat. Movements of 
electrons can be neglected in the photon transport calculation at 
low energy regions. However, electron transports must be treated 
precisely in the energy region above a few ten-th MeV. Due to the 
difficulties of treatments of electron transports, Monte Carlo Method 
is commonly used in the electro-magnetic cascade. These are two 
general purpose electro-magnetic cascade code systems that are 
widely used in the world. One is ETRAN and the other is EGS. 
ETRAN was developed to simulate low-energy electrons and ex- 
tended to high-energy regions. On the other hand, EGS system 
was developed for high-energy experiments and extended to lower 
energy regions. In this paper, | want to explain the treatment of 
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electrons or positrons in EGS4. which is the newest version of the 
EGS code system, together with the applications of the EGS4 code 
to various fields. (author) 


33474 (JINR-D-13-88-938. pp. 10-15) Advanced Mulbus 
Systems concept of development of trunk-modular systems. 
Trekhtsinskij. P.P. Joint Inst. for Nuclear Research. Dubna (USSR). 
1988. (In Russian). (CONF-8809525—: 13. international symposium 
on nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 73. 
International symposium on nuclear electronics. 401p. Order Num- 
ber DE91003130. Source: OSTI: NTIS (US Sales Only): INIS 

Development prediction for trunk-modular systems up to the be- 
ginning of the 21-st centure is presented. Examples of system 
complexes are described. Selection problems concerning local net- 
works are stated. Application example of AMS-M interface in |-42 
crate serving as object dataway is given. 


33475 (JINR-D—13-88-938, pp. 16-18) Interface module of 
the PSB dataway of the | 42 standard. Kazubek, M.: Yamro- 
gevich, T.: Padee, L.; Dargil, Eh. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (In Russian). (CONF-8809525-: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OST!; NTIS (US Sales 
Only); INIS. 

Functional description of module of the | 42 standard designed 
for different type external computer connection with PSB dataway 
is presented. Interface application in multilevel information systems 
is described. 1 fig. 


33476 (JINR-D—13-88-938, pp. 19-21) Equipment interfaces 
for the connection of the VMF bus with the Pravets-16 person- 
nel computers. Ehnkhbold, L. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (In Russian). (CONF-8809525—: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Interface equipment for VME bus connection with PRAVETS-16 
personal computer is described. Block-diagram the developed 
equipment which allows to realize data exchange between VME 
bus and PRAVETS-16 mass memory in on-line and memory ac- 
cess and interrupt priority modes is given. 


33477 (JINR-D—13-88-938, pp. 22-25) Crate controller in the 
VME standard on the base of the 68000 microcomputers. Thon, 
Th. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (In 
Russian). (CONF-8809525-: 13. international symposium on 
nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. Inter- 
national symposium on nuclear electronics. 401p. Order Number 
DE91002130. Source: OSTI; NTIS (US Sales Only); INIS. 

A nuraber of VME modules which maintenance requires the 
68000 microprocessor-base VME _ crate-controller is being 
develop2d for test and installation purposes, block-diagram crate- 
controiller is presented. Mass memory designed for computer user 
constitutes 14 Kbyte. Monitor system represents selfware. 


33478 (JINR-D—13-88-938, pp. 26-28) Arithmetic module on 
the base of the MC 68020 microcomputer with the coproces- 
sor. Thon, Th. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (In Russian). (CONF-8809525—: 13. international symposium 
on nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. 
International symposium on nuclear electronics. 401p. Order Num- 
ber DE91003130. Source: OSTI; NTIS (US Sales Only); INIS 
Independent module in the VME standard is developed in the In- 
stitute of High Energy Physics (Zoiteu, Germany). This module 
operates as slave with two-port memory for data and command ex- 
change under the contro! of VME crate-controller. Module consists 
of two independent boards, that is: processor board with two-pass 
memory and 1 MByte capacity external 32-bit dynamic memory. 


33479 (JINR-D—13-88-938, pp. 29-33) Parallel register as 
universal compuetr interface for the VME bus. Chernykh, E.V. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (In Rus- 
sian). (CONF-8809525—: 13. international symposium on nuclear 
electronics, Varna (Bulgaria), 12-18 Sep 1988). In 73. International 
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symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI: NTIS (US Sales Only); INIS. 
Connection of multiprocessor buses to micro- and minicomputers 
by means of interface plates in the computers is considered. Struc- 
ture of computer connection with microprocessor bus is shown. 
Flowsheet of 1.01 VME module is given. Connection length up to 
15 m and throughput up to 30 KByte/s are provided in the given 


confiduration of connection. 


33480 (JINR-D—13-88-938, pp. 44-49) MSI project is a multi- 
level system interface for multipurpose application. Basiladze, 
S.G. (Moskovskij Gosudarstvenny} Univ., Moscow (USSR)): Demi- 
dova, T.E.; Korzh, V.I. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (In Russian). (CONF-8809525-: 13. international 
symposium on nuclear electronics, Varna (Bulgaria), 12-18 Sep 
1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only): INIS. 

Multilevel system interface (MSI) is suggested as a equipment 
designed for wide-range unification. on the basis of LIS technology, 
multipurpose bus-module  information-measuring and _ control 
systems characterized by different levels of complication and fast- 
response. Technical solutions worked out at development of the 
following interfaces: FASTBUS, VME, MULTIBUS II, P896, Bi-bus, 
are unified within its protocols. MSI is made according to hierarchy 
principle-step-by-step increase of protocol functional capabilities 
which provides its flexibility aand potential range of application in 
combination with low-redundancy in every individual case. 


33481 (JINR-D—13-88-938, pp. 50-53) Development of mod- 
ules on multilevel system interface protocol. Basiladze, S.G. 
(Moskovskij Gosudarstvennyj Univ., Moscow (USSR)); Kulik, O.V.; 
Nikolaev, A.G.; Rybnikov, V.M.; Shavrin, O.A.; Shehukin, Yu.D. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in Rus- 
sian). (CONF-8809525-: 13. international symposium on nuclear 
electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental check of main protocols of multi-level system inter- 
face (MSI), as well as. development of circuit solutions for interface 
units of different functional purpose modules represented the aim 
of this paper. Interface units of modules described below are made 
using integral circuits of small and average degree of integration 
and may serve as protocols for development of interface realizing 
MSI protocols. 


33482 (JINR-D—13-88-938, pp. 54-58) Application of trans- 
puters in the GDR IHEP. Leich, H.; Maier, U.; Pohl, M.; Sulanke, 
K.H.; Thon, Th.; Schwendicke, U. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 13. interna- 
tional symposium on nuclear electronics, Varna (Bulgaria), 12-18 
Sep 1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OST!; NTIS (US Sales 
Only); INIS. 

Description of project for T414-base trasputer system designed 
for solution of the following problems: increase of ES1057 com- 
puter memory and development of 3D-graphic displays - is given. 
Block-diagrams of controller, graphic subsystem and node proces- 
sor are presented. 


33483 


(JINR-D—13-88-938, pp. 59-64) Enlarging the comput- 
ing capacity of an ES 1057 by developing devices based on 
transputers. Leich, A. (and others); Leich, |.; Meier, |. Joint Inst. 
for Nuclear Research, Dubna (USSR). 1988. (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. international symposium on nuclear 


electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

To enlarge the computing capacity of an ES 1057 the project to 
develope a multiprocessor system and a graphical display was 
launched at the GDR IHEP. The structure of the multiprocessor 
system is shown. It is built from nodes which contain up to 4 trans- 
puters and 2 MByte memory. The structure of the graphic 
subsystem is shown too. 





33484 (JINR-D—13-88-938, pp. 65-71) Parallel analog-to- 
digital converters in the electronic equipment for physical 
experiments. Zinov. V.G. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (in Russian). (CONF-8809525—: 13. international 
symposium on nuclear electronics, Varna (Bulgaria), 12-18 Sep 
1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Operation principle of parallel analog-to-digital converters (PADS) 
is described. PADS advantages for pulse shape particle identifica- 
tion are shown. 


33485 (JINR-D-13-88-938, pp. 80-91) Using ppersonal com- 
puters for nuclear study automation. Vankov, |.D. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8809525-: 13. international symposium on nuclear electronics, 
Varna (Bulgaria), 12-18 Sep 1988). In 13. International symposium 
on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Possibilities of personal computers (PC) for automation of nuclear 
physical experiments are analyzed and ways of PC most effective 
application in the development of scientific research automation 
systems (SRAS) are outlined. Design solution of measuring device 
and interface units which are not included in PC is shown to be es- 
sential problem when developing PC-base specialized SRASes. 


33486 (JINR-D—13-88-938, pp. 92-98) Methods communica- 
tion of the Pravets-16 personal computer with the CAMAC 
equipment. Sidorov, V.T.; Sinaev, A.N.; Churin, |.N. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8809525-—: 13. international symposium on nuclear electronics, 
Varna (Bulgaria), 12-18 Sep 1988). In 13. International symposium 
on nuclear electronics. 401p. Order Number DE91003130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Techniques of personal computer (PC) communication with the 
CAMAC equipment are described. Data transfer between the inter- 
face, which is set in PC and contains input (output) port and 
redister, which operates as effective module in CAMAC crate con- 
trolled by independent ctrate controller, turned to be one of these 
variants. Development of crate special controllers represents the 
other way to organize PC communication with CAMAC equipment. 


33487 (JINR-D—13-88-938, pp. 99-102) Crate controller for 
the PC-IBM type microcomputer family. Molnar, A.; Nemesh, T.; 
Shomiai, L. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(In Russian). (CONF-8809525—: 13. international symposium on 
nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. Inter- 
national symposium on nuclear electronics. 401p. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 
Description of CAM 1.40-1 type crate controller representing 
combined control device of CAMAC crate DATAWAY comlex appli- 
cation is given. CAM 1-40-1 type crate-controller realizes 
LAM-HANDLING in accordance with EUR 650 standard regula- 
tions. Software which controls PC/CAMAC system is described. 


33488 (JINR-D—13-88-938, pp. 103-107) Workstation on the 
base of the Pravets-16 computer. Gorbunov, N.V.; Karev, A.G. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in Rus- 
sian). (CONF-8809525-—: 13. international symposium on nuclear 
electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 40ip. Order Number 
DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Organization of block regime and equipment possibilities of 
Pravets-16 computer-base working station are described. Develop- 
ment of BD-PC branch driver, forer-port sequential interface and 
GPIB interface belongs to organization of work station. 


33489 (JINR-D—13-88-938, pp. 108-112) MULTI - multifunc- 
tional interface of the IBM XT and AT type personal 
computers. Gross, T.; Kalavski, D.; Rubin, D.; Tulaev, A.B.; Tu- 
manov, A.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (In Russian). (CONF-8809525—: 13. international symposium 
on nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. 
International symposium on nuclear electronics. 401p. Order Num- 
ber DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 
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MULTI multifunctional interface which enables to solve problems 
of personal computer connestion with physical equipment without 
application of intermediate buses is described. Parallel 32-digit bidi- 
rectional 1/10 register and buffered bus of personal computer 
represent MULTI base. Ways of MULTI! application are described. 


33490 (JINR-D—13-88-938, pp. 113-117) Graphical controller 
for the IBM PC-XT type personal computer. Krushinski, D.; 
Polyntsev, A.D.; Prikhod’ko, V.I.; Sudek, Ya. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. international symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Realization of NEC7220A type microcircuit-base graphic con- 
troller is described (primitives), fast transfer of bit maps through 
direct access channel (DMA) and display of color images 
(1024x1024 points, 8 colors) are realized by hardware means. In- 
significant changes should be introduced in control programs to 
use low resolution monitors. There are no special requirements to 
PC configuration, while presence of a standard display board with 
corresponding display computer represents the only one obligatory 
specification. 


33491 (JINR-D—13-88-938, pp. 128-132) Multichannel ana- 
lyzers card for the IBM/PC. Balazs, A.; Hernyes, T.; Szalai, S.; 
Zarandy, A. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(CONF-8809525-: 13. international symposium on nuclear elec- 
tronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. International 
symposium on nuclear electronics. 401p. Order Number 


DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

The IBM-MCA unit is described a plug-in card for the IBM-PC/XT/ 
AT or compatible personal computers. It converters the computer 
into a 12 bit high performance multichannel analyzer when used 
together with the IBM Multichannel Analysed Soiftware Package. 


33492 (JINR-D—13-88-938, pp. 133-137) Microprogram con- 
trolled multichannel analyzer. Georgiev, A.K. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (CONF-8809525—: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Multichannel analyzer (MCA) module (the plug-in card) is 
described, which is designed to provide a good solution of experi- 
mental requirements. MCA-module consists of a single IBM PC 
compatible card. Data acquisition rate is 400 K counts per second 
at channel capacity of 16 million counts per channel. 


33493 (JINR-D—13-88-938, pp. 138-142) Using CAMAC mulF 
tichannel analyzers controlled by the Pravets-8 m and the 
Pravets-16 personal computers. Georgiev, A.; Mishev, P.; Petrov, 
A.; Antonov, A. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (In Russian). (CONF-8809525-: 13. international symposium 
on nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. 
International symposium on nuclear electronics. 401p. Order Num- 
ber DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Application system for CAMAC 24-digit multichannel amplitude 
analyzers under PC control is described. System is developed in 
two variants using Pravets-16 and Pravets-8m PC. 


33494 (JINR-D-13-88-938, pp. 143-146) Software for mullti- 
channel analyzer on the base of the Pravets-16 personal 
computer. Georgiev, A.K.; Mishev, P.L. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 13. 
international symposium on nuclear electronics, Varna (Bulgaria), 
12-18 Sep 1988). In 13. International symposium on nuclear elec- 
tronics. 401p. Order Number DE91003130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Development approach to software of multichannel! analyzer 
units using basis resident module structure and reloading super- 
structure from high-level language program is described. 


33495 (JINR-D—13-88-938, pp. 157-159) Microcomputer 
based universal facility for programming microcircuits perma- 
nent memory devices. Evtisov, V.S.; Efimov, L.G.; Pasevich, K.; 
Ehnkhbold, D. Joint Inst. for Nuclear Research, Dubna (USSR). 
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1988. (In Russian). (CONF-8809525—: 13. international symposium 
on nuclear electronics, Varna (Bulgaria), 12-18 Sep 1988). In 13. 
International symposium on nuclear electronics. 401p. Order Num- 
ber DE91003130. Source: OSTI; NTIS (US Sales Only); INIS. 

Facility designed for programming microcircuit permanent mem- 
ory devices (PMD) in the CAMAC standard which is controlled by 
MERA-60 microcomputer is described. Exchangeable plates with 
certain PMD are connected to the main module through unified 
port set at its front board. The main module is based on the 
INTEh-8085 microprocessor and is equipped with built-in brief ver- 
sion of software. 


33496 (JINR-D—13-88-938, pp. 160-163) Organization and 
structure of the CAMAC crate-controller EUR 6500 (SEV 5393- 
85). Videva, M.; Kalypov, |.; Trenev, A. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (in Russian). (CONF-8809525—: 
13. international symposium on nuclear electronics, Varna (Bul- 
garia), 12-18 Sep 1988). In 13. Intemational symposium on nuclear 
electronics. 401p. Order Number DE91003130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

CC-65 crate-controller realized using the EUR-6500 standard is 
described. CC-65 represents program-controlled register computers 
(CC). CC-65 makes available new possibilities as compared to well 
known crate-controllers, that is: organization of multicrate systems, 
realization of blocking exchange mode, connection to CC using in- 
termediate specialized bus. 


33497 (JINR-D—13-88-938, pp. 164-169) Organization and 
structure of communication adapted tor a control microcom- 
puter with the CAMAC 6500 subsystem. Videva, M.; Kalypov, |.; 
Radkova, P.; Trenev, A. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (In Russian). (CONF-8809525-: 13. international 
symposium on nuclear electronics, Varna (Bulgaria), 12-18 Sep 
1988). In 13. International symposium on nuclear electronics. 
401p. Order Number DE91003130. Source: OSTI; NTIS (US Sales 
Only); INIS. 

VME V-C adapter for contro! microcomputer (CC) and PC- 
adapter for IBM-PC type and Pravets-16 compatible computers are 
developed on the basis of intermediate specialized bus (ISB). 
Functions of these modules include both transformation of CC bus 
signals in to ISB ones and their time matching. 


33498 (LA-12114-MS) Mean estimation in highly skewed 
samples. Pederson, S.P. Los Alamos National Lab., NM (United 
States). Sep 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91018513. Source: OSTI; NTIS; GPO Dep. 

The problem of inference for the mean of a highly asymmetric 
distribution is considered. Even with large sample sizes, usual 
asymptotics based on normal theory give poor answers, as the 
right-hand tail of the distribution is often under-sampled. This paper 
attempts to improve performance in two ways. First, modifications 
of the standard confidence interval procedure are examined. Sec- 
ond, diagnostics are proposed to indicate whether or not inferential 
procedures are likely to be valid. The problems are illustrated with 
data simulated from an absolute value Cauchy distribution. 4 refs., 
2 figs., 1 tab. 


33499 (LA-12136-MS) REMAP3D: A conservative three- 
dimensional remapping code. Dukowicz, J.K.; Padial, N.T. Los 
Alamos National Lab., NM (United States). Aug 1991. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE91017383. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report describes a code for performing conservative remap- 
ping between two three-dimensional meshes, each composed of 
arbitrary hexahedral cells. By remapping we mean the conservative 
transfer or interpolation of data from one mesh to another. The 
remapping is “second-order accurate,” by which we mean that the 
density distribution for each quantity to be remapped is assumed to 
be a linear function within each cell of the original mesh. The de- 
termination of the gradient of such quantities within each cell, and 
the “limiting” of such gradients to avoid non-monotonic behavior is 
considered a part of this remapping. In the interest of generality, 
the code is composed of three modules: the remapping module, 
and pre- and post-processing modules. The remapping module is 
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intended to be a “black box” to be called by some arbitrary pro- 
gram in a variety of applications, provided the remapper's 
underlying assumptions are met, and the pre-processing and post- 
processing modules are intended to perform the necessary data 
translations and other functions required to match the data struc- 
ture assumptions of the remapping module to those of the calling 
program. Thus, the pre- and post-processing modules may be 
heavily modified by each user while the remapping module should 
remain unchanged. This report will concentrate on describing the 
remapping module, with sufficient information provided so that 
users will be able to construct their own pre- and post-processing 
modules. 7 refs., 5 figs. 


33500 (LA-12182-M) INTEGRA manual: Routines for elec- 
tronic spreadsheet integration (under FRAMEWORK _ Ill): 
Central American Energy and Resources Project. Fonseca, 
M.G. Los Alamos National Lab.. NM (United States). Aug 1991. 
100p. (In English, Spanish). Sponsored by Agency for International 
Development, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE91017518. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

INTEGRA is a collection of routines for general use that facilities 
the “integrated” execution of spreadsheets. INTEGRA has been 
programmed with FRED language from the commercial software 
package FRAMEWORK 3. The routines can be used in systems of 
very different technical areas, in spite of the fact that initially they 
served to create models for energy planning. INTEGRA is also an 
easy-to-learn methodology that speeds up application develop- 
ment. This report is written in English and in Spanich. The Spanish 
version is the more complete report containing the actual program- 
ming and examples of applications and utilization. 2 figs. 


33501 (LA-UR-91-702) The role of the computer in science 
fair projects: Current status and potential. Trainor, M.S. Los 
Alamos National Lab., NM (United States). [1991]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-911130—1: 33. international Association for 
the Development of Computer-Based Instruction of Systems (AD- 
CIS) conference, St. Louis, MO (United States), 10-14 Nov 1991). 
Order Number DE91008606. Source: OSTI; NTIS; GPO Dep. 

The need for more students to enter the field of science is acute 
in the nation, and science fair projects provide a motivational mech- 
anism to entice students into pursuing scientific careers. Computers 
play a major role in science today. Because computers are a major 
source of entertainment for our children, one would expect them to 
play a significant role in many science fair projects. This study in- 
vestigated current and potential uses of computers in science fair 
projects and incorporated an informal case study of scientists, 
teachers, and students involved in science fair projects from a 
highly scientific community. Interviews, a survey, and observations 
were conducted. Results indicated that most projects either do not 
use or inadequately use computers and that a significant potential 
for more effective use of computers for science fair projects exists. 


33502 (LA-UR-91-1100) Magneto-optical disk as a CD-ROM 
development tool. Houghton, F.K.; Leuttgen, A.L. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-911130—2: 33. international Association for the Develop- 
ment of Computer-Based Instruction of Systems (ADCIS) 
conference, St. Louis, MO (United States), 10-14 Nov 1991). Order 
Number DE91009973. Source: OSTI; NTIS; GPO Dep. 
Computer-based training (CBT) programs are becoming more 
sophisticated. They are no longer electronic papers, but are large 
multi-media systems which incorporate computer-generated 
graphics and digital audio as well as text. The numerous computer- 
generated graphics, large audio files, and complex hypertext 
structures place a great demand on the computer system’s binary 
storage capacity (disk space). If the use of interactive video is pro- 
hibitive because of cost or other restraints, a compact disk 
read-only memory (CD-ROM) delivery system is a viable delivery 
system. Because CD-ROM is a read-only system, the development 
and delivery system must be different. There are several alterna- 
tives for the development system, including a very large hard-disk 
and a magneto-optical disk drive. Recently a CBT package for ra- 
diation protection workers (RPT’s) that was developed at Los 





Alamos National Laboratory (LANL) was delivered on CD-ROM. A 
magneto-optical drive was used for the development system. This 
paper will discuss some reasons for selecting a CD-ROM delivery 
system and the use of magneto-optical disk drive as the develop- 
ment system 


33503 (LA-UR-91-1136) New Mexico High School super- 
computer challenge. Cohen, M.; Foster, M.; Kratzer, D.; Malone, 
P.: Solem, A. Los Alamos National Lab., NM (United States). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911103-2: Con- 
ference on supercomputing '91, Albuquerque, NM (United States), 
18-22 Nov 1991). Order Number DE91011396. Source: OSTI; 
NTIS: GPO Dep. 

The national need for well trained scientists and engineers is 
more urgent today than ever before. Scientists who are trained in 
advanced computational techniques and have experience with mul- 
tidisciplinary scientific collaboration are needed for both research 
and commercial applications if the United States is to maintain its 
productivity and technical edge in the world market. Many capable 
high school students, however, lose interest in pursuing scientific 
academic subjects or in considering science or engineering as a 
possible career. An academic contest that progresses from a 
state-sponsored program to a national competition is a way of de- 
veloping science and computing knowledge among high school 
students and teachers as well as instilling enthusiasm for science. 
This paper describes an academic-year long program for high 
school students in New Mexico. The unique features, method, and 
evaluation of the program are discussed. 


33504 (LA-UR-91-1665) Measurement of memory access 
contentions in multiple vector processor systems. Bucher, |.Y.; 
Simmons, M.L. Los Alamos National Lab., NM (United States). 
[1991]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911103-6: Con- 
ference on supercomputing '91, Albuquerque, NM (United States), 
18-22 Nov 1991). Order Number DE91013205. Source: OSTI; 
NTIS; GPO Dep 

The purpose of this paper is to study delays encountered when 
several vector processors access a common memory. Such delays 
may be caused by access conflicts at the memory or by con- 
tentions within the network connection processors to common 
memory. Because such delays are potentially the limiting perfor- 
mance bottleneck of common memory architectures. it is important 
to understand how they depend on design parameters, in particular 
the number of processors serviced by the common memory, the 
degree of memory interleaving. and the speed of the memory 
chips. Such understanding will make it possible to assess the per- 
formance of systems with increasing number of processors and 
new memory technologies. It is essential for any assessment of the 
future potential of common memory systems. There are three pos- 
sible approaches to the study of this problem, analytical models, 
simulations, and measurements on existing machines. All three 
approaches are necessary because each has advantages and limi- 
tations. Analytical models owe their effectiveness to simplifying 
assumptions that need to be checked by the other two methods. In 
particular, stochastic methods and queueing theory offer not tech- 
niques to deal with regular memory access patterns that are 
common in scientific and engineering applications. Simulations can 
generally approximate reality more closely, however, even simula- 
tions do not replace real measurements. They are often very slow 
and contain assumptions that need to be tested. This paper 
presents a set of measurements of memory access delay per- 
formed on several computers of the Cray family under carefully 
controlled conditions. 9 refs., 12 figs., 1 tab. 


33505 (LA-UR-91-2391) A new method to assess the sta- 
tistical convergence of monte carlo solutions. Forster, R.A. Los 
Alamos National Lab., NM (United States). [1991]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-911107—19: Winter meeting of the American 
Nuclear Society (ANS), San Francisco, CA (United States), 10-15 
Nov 1991). Order Number DE91016013. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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Accurate Monte Carlo confidence intervals (Cis), which are 
formed with an estimated mean and an estimated standard devia- 
tion, can only be created when the number of particle histories N 
becomes large enough so that the central limit theore:n can be ap- 
plied. The Monte Carlo user has a limited number of marginal 
methods to assess the fulfillment of this condition, such as statisti- 
cal error reduction proportional to 1/,/N with error magnitude 
guidelines and third and fourth moment estimators. A new method 
is presented here to assess the statistical convergence of Monte 
Carlo solutions by analyzing the shape of the empirical probability 
density function (PDF) of history scores. Related work in this area 
includes the derivation of analytic score distributions for a two-state 
Monte Carlo problem. Score distribution histograms have been 
generated to determine when a small number of histories accounts 
for a large fraction of the result. This summary describes initial 
studies of empirical Monte Carlo history score PDFs created from 
score histograms of particle transport simulations. 7 refs., 1 fig. 


33506 (LA-UR-91-2532) Information dynamics of self- 
programmable matter. Knudsen, C. (Danmarks Tekniske 
Hoejskole. Lyngby (Denmark)): Feldberg, R.; Rasmussen, S. Los 
Alamos National Lab., NM (United States). [1991]. 23p. Sponsored 
by USDOE. Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9108129-1: North Atlantic Treaty Organi- 
zation (NATO) ARW conference on complex dynamics and 
biological evolution, Middelfart (Denmark). 5-10 Aug 1991). Order 
Number DE91016311. Source: OSTI; NTIS: GPO Dep. 

Using the simple observation that programs are identical to data, 
programs alter data, and thus programs alter programs, we have 
constructed a self-programming system based on a paralle! von 
Neumann architecture. This system has the same fundamental 
property as living systems have: the ability to evolve new proper- 
ties. We demonstrate how this constructive dynamical system is 
able to develop complex cooperative structures with adaptive 
responses to external perturbations. The experiments with this sys- 
tem are discussed with special emphasis on the relation between 
information theoretical measures (entropy and mutual information 
functions) and on the emergence of complex functional properties. 
Decay and scaling of long-range correlations are studied by calcu- 
lations of mutual information functions. 10 refs., 9 figs., 2 tabs. 


33507 (LA-UR-91-2554) A pertormance comparison of 
three supercomputers: Fujitsu VP-2600, NEC SX-3, and CRAY 
Y-MP. Simmons, M.L. (Los Alamos National Lab., NM (United 
States)); Wasserman, H.J.; Lubeck, O.M.; Eoyang, C.; Mendez. R,; 
Harada, Hiroo; Ishiguro, Misako. Los Alamos National Lab., NM 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
911164—1: Supercomputing ‘91, New York, NY (United States), 
18-22 Nov 1991). Order Number DE91016304. Source: OSTI; 
NTIS; GPO Dep. 

The performance of two second-generation supercomputers, the 
NEC SX-3 and the Fujitsu VP2600, is analyzed using the Standard 
Los Alamos Benchmark Set, the Mendez Fluid Dynamics Codes, 
and some highly vectorizable production-type codes from Los 
Alamos. For comparison, data are also given for a single processor 
of the CRAY Y-MP8/264. Factors affecting performance such as 
memory bandwidth, vector register organization, and the effects of 
multiple vector pipelines are examined. On a highly vectorizable 
code that can take advantage of multiple vector pipes, the SX-3 
and VP2600 are faster than the single CRAY Y-MP processor by 
factors of seven to eight. 9 refs., 4 tabs. 


33508 (LA-UR-91-2615) Using surrogate data to detect 
nonlinearity in time series. Theiler, J. (Los Alamos National Lab., 
NM (United States)); Galdrikian, B.; Longtin, A.; Eubank, S.; 
Farmer, J.D. Los Alamos National Lab., NM (United States). 31 Jul 
1991. 17p. Sponsored by USDOE, Washington, DC (United 
States); Department of Health and Human Services, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Grant 1-R01- 
MH47184-01. (CONF-900986—1: North Atlantic Treaty Organization 
(NATO) advanced research workshop on nonlinear modelling and 
forecasting, Santa Fe, NM (United States), 17-21 Sep 1990). Order 
Number DE91018017. Source: OSTI; NTIS; GPO Dep. 

We address the issue of reliably discriminating between chaos 
and noise from a time series. In particular, we are interested in 
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avoiding claims of chaos when simpler models (such as linearly 
correlated noise) can explain the data. We take a statistical ap- 
proach. and use a form of bootstrapping to detect nonlinearity by 
showing that a given linear model is unlikely to have produced the 
data. Our method requires the careful statement of a null hypothe- 
sis which characterizes a candidate linear process. the generation 
of an ensemble of “surrogate” data sets which are similar to the 
original time series but consistent with the null hypothesis. and the 
computation of a discriminating statistic for the original and for 
each of the surrogate data sets. The idea is to test the original 
time series against the null hypothesis by checking whether the 
discriminating statistic computed for the original time series differs 
significantly from the statistics computed for each of the surrogate 
sets. We present algorithms for generating surrogate data under 
various null hypotheses, and we show the results of numerical ex- 
periments on artificial data using correlation dimension. Lyapunov 
exponent. and forecasting error as discriminating statistics. Finally, 
we consider a number of experimental time series — including 
sunspots, electroencephalogram (EEG) signals, and fluid convec- 
tion — and evaluate the statistical significance of the evidence for 
nonlinear structure in each case. 52 refs., 10 figs. 


33509 (LA-UR-91-2704) What’s happening with supercom- 
puter networks?. Tolmie, D.E. Los Alamos National Lab., NM 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9109248-1: 24. Network Systems Users Group annual conference, 
Scottsdale, AZ (United States), 25 Sep 1991). Order Number 
DE91018036. Source: OSTI; NTIS: GPO Dep. 

Computer networks must become faster as the equipment that is 
being interconnected increases in power and performance. Ether- 
net, with a 10 Mbit/s speed, seemed awesome a few years ago, but 
is beginning to show its age as more machines are tied together, 
and workstations attain the power of yesterdays mainframes. Net- 
works using gigabit speeds are just starting to become available 
and offer a whole new set of problems and potential. The networks 
proposed for supercomputers today will be the run-of-the-mill net- 
works interconnecting workstations and other ADP equipment in 
the near future. This paper addresses what the higher speeds are 
being used for, the “standards” efforts specifying the higher speed 
channels, the network architectures being proposed, and some of 
the open problems requiring extensive further work. 3 figs. 


33510 (LA-UR-91-2705) Present and future supercomputer 
network architectures. Tolmie, D.E. Los Alamos National Lab., 
NM (United States). [1991]. 10p. Sponsored by USDOE, Washing- 
ton. DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9109230-3: SPIE meeting, Boston, MA (United States), 3- 
6 Sep 1991). Order Number DE91018035. Source: OSTI; NTIS; 
GPO Dep. 

Computer networks must provide high data transfer rates to 
maximize the effectiveness of the interconnected equipment, and 
especially to maximize the effectiveness of the users, e.g., with 
visualization. Network speeds are increasing, with the newest sys- 
tems using 800 Mbit/s data rates. The most common computer 
networks today use bus and ring architectures. Supercomputer net- 
works are starting to use circuit switching with crossbar switches. 
Wavelength division multiplexing and all optical networking are 
research topics today, but hold promise for the future. The archi- 
tectures, attributes, and problems of these different systems are 
discussed, with emphasis on their use in the supercomputer envi- 
ronment. 14 refs., 5 figs. 


33511 (LA-UR-91-2816) Characterization of nonlinear 
input-output systems using time series analysis. Hunter, N.F.; 
Theiler, J. Los Alamos National Lab., NM (United States). [1991]. 
11p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9110200-1: 1. ex- 
perimental chaos conference, Arlington, VA (United States), 1-3 
Oct 1991). Order Number DE91018003. Source: OSTI; NTIS; GPO 
Dep. 
Data obtained from time series analysis has been used for a 
number of years for the characterization and response prediction of 
linear systems. This paper describes a time series technique for 
the analysis of nonlinear systems through the use of embeddings 
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using delay coordinates or appropriate transformations of delay co- 
ordinates (local singular value decomposition or local canonical 
variate analysis). Local linear approaches are used to characterize 
the state evolution. Application of the technique is illustrated for a 
single degree of freedom oscillator with nonlinear stiffness, a me- 
chanical chaos beam. and a climatic data time series. In each 
application analysis from measured data is emphasized. State 
rank. lyapunov exponents, and expected iterated prediction errors 
are quantified. The technique illustrated should be useful in the 
analysis of many forms of experimental data, especially where the 
state rank is not excessively large. 8 refs., 6 figs. 


33512 (ORNL/TM-11844) Analysis of complexity bounds 
for pac-learning with random sets. Oblow, E.M.; Uppuluri, 
V.R.R. Oak Ridge National Lab., TN (United States). Aug 1991. 
27p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC05-840R21400. (CESAR-91/10). Order Number 
DE91017601. Source: OSTI; NTIS: GPO Dep. 

Learnability in Valiant’s pac-learning formalism is reformulated in 
terms of expected (average) error instead of confidence and error 
parameters. A finite-domain, random set formalism is introduced to 
develop algorithm-dependent, distribution-specific analytic error es- 
timates. Two random set theorems for finite concept-spaces are 
presented to facilitate these developments. Analyses are carried 
out for several illustrative problems with worst-case and semi- 
uniform distributions of learning examples. Analytic bounds on the 
sample size needed to achieve a specified average error are 
established. Useful approximations for these bounds and a worst- 
case distribution are also derived. Conclusions are drawn about the 
potential value of average-error bounds in improving the stated effi- 
ciency of pac-learning algorithms. 16 refs., 5 figs., 1 tab. 


33513 Multi-modality image correlation. Vaitekunas, J.J.; 
Roberts, R.A. To Dept. of Energy. 25 Aug 1988. USA Patent patent 
application 7-236,582. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE91017332. Source: OSTI: NTIS; GPO Dep. 

This invention is comprised of an apparatus and method for 
location by location correlation of multiple images for Non- 
Destructive Evaluation (NDE) and other sources. Multiple images 
of a material specimen are displayed on one or more monitors of 
an interactive graphics system. Specimen landmarks are located in 
each image and mapping functions from a reference image to each 
other image are calculated using the landmark locations. A location 
selected by positioning a cursor in the reference image is mapped 
to the other images and location identifiers are simultaneously dis- 
played in those images. Movement of the cursor in the references 
image causes simultaneous movement of the location identifiers in 
the other images to positions corresponding to the location of the 
reference image cursor. 


33514 (SAND-—82-0396) UFO (UnFold Operator) user guide: 
Part 1, Overview and brief command descriptions. Kissel, L. 
(Sandia National Labs., Albuquerque, NM (United States)); Biggs, 
F.; Marking, T.R. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1991. 97p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91018128. Source: OSTI; NTIS; GPO Dep. 

UFO is a collection of interactive utility programs for estimating 
unknown functions of one variable using a wide-ranging class of in- 
formation as input, for miscellaneous data-analysis applications, for 
performing feasibility studies, and for supplementing our other soft- 
ware. Inverse problems, which include spectral unfolds, inverse 
heat-transfer problems, time-domain deconvolution, and unusual or 
difficult curve-fit problems, are classes of applications for which 
UFO is well suited. Extensive use of B-splines and (X,Y)-datasets 
is made to represent functions. The (X,Y)-dataset representation is 
unique in that it is not restricted to equally-spaced data. This fea- 
ture is used, for example, in a table-generating algorithm that 
evaluates a function to a user-specified interpolation accuracy 
while minimizing the number of points stored in the corresponding 
dataset. UFO offers a variety of miscellaneous data-analysis op- 
tions such as plotting, comparing, transforming, scaling, integrating; 
and adding, subtracting, multiplying, and dividing functions to- 
gether. These options are often needed as intermediate steps in 





analyzing and solving difficult inverse problems. but they also find 
frequent use in other applications. Statistical options are available 
to calculate goodness-of-fit to measurements, specify error bands 
on solutions, give confidence limits on calculated quantities, and to 
point out the statistical consequences of operations such as 
smoothing. UFO is designed to do feasibility studies on a variety of 
engineering measurements. It is also tailored to supplement our 
Test Analysis and Design codes, SRAD Test-Data Archive soft- 
ware, and Digital Signal Analysis routines. 


33515 (SAND-89-2989) Merlin 2 - A computer program to 
transfer solution data betwwen finite eiement meshes. Gartling, 
D.K. Sandia National Labs., Albuquerque, NM (United States). Jul 
1991. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE91018130. Source: OSTI; NTIS; GPO Dep. 

The MERLIN 2 program is designed to transfer data between 
finite element meshes of arbitrary geometry. The program is struc- 
tured to accurately interpolate previously computed solutions onto 
a given mesh and format the resulting data for immediate use in 
another analysis program. Data from either two-dimensional or 
three-dimensional meshes may be considered. The theoretical 
basis and computational algorithms used in the program are de- 
scribed and complete user instructions are presented. Several 
example problems are included to demonstrate program usage. 13 
refs. 15 figs. 


33516 (SAND—S0-3204C) Normalization of correlations. 
Kast, B.A. (General Technology Corp., Albuquerque, NM (United 
States)); Dickey, F.M. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
910711545: Society of Photo-Optical instrumentation Engineers 
(SPIE) meeting. San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE91018398. Source: OSTI: NTIS: GPO Dep. 

Correlation is often used as an approach to automated pattern 
recognition. Generally, correlation provides a measure of the simi- 
larity between a reference template and regions of an input image. 
This measure is also highly dependent on intensity variations in the 
input image, thereby hindering the performance of simple peak de- 
tection decision algorithms. Normalization can be used to achieve 
intensity invariance of correlation results. This paper will address 
some aspects of normalization for a few filter types. For matched 
filters, the Cauchy-Schwarz inequality provides an eftective method 
by taking into account the energy of the input image within the 
spatial region of support of the template. For many other types of 
filters being considered for pattern recognition applications, the re- 
gions of support are not always limited to the area occupied by the 
template pattern. This excessive support can produce undesirable 
effects in the correlation results whether normalized or not. Bene- 
fits of normalized correlation such as intensity invariance and 
resistance to high energy clutter will be discussed along with some 
problems associated with regions of support. Matched filters, 
phase-only filters, and binary phase-only filters will be investigated. 
Computer simulations of several cases will be used to to demon- 
strate results. 3 refs., 14 figs. 


33517 (SAND-—91-8-0874C) Parallel QR factorization on a 
hypercube using the torus wrap mapping. Hendrickson, B. San- 
dia National Labs., Albuquerque, NM (United States). 1 Apr 1991. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-911103-5: Conference on su- 
percomputing '91, Albuquerque, NM (United States), 18-22 Nov 
1991). Order Number DE91011502. Source: OSTI; NTIS; GPO 
Dep. 

We present an algorithm for the QR factorization of a dense ma- 
trix without column pivoting on a hypercube multiprocessor. The 
algorithm combines the optimal numerical efficiency of House- 
holder reflections with the excellent communication properties of 
the torus wrap mapping. Analytical results indicate that the commu- 
nication cost for this algorithm is less than that for other common 
approaches. Numerical results on an nCUBE 2 confirm the effi- 
ciency of our technique. 23 refs., 5 figs., 1 tab. 


33518 (SAND-91-1750C) INTEROP achievement award ap- 
plication form. Sandia National Labs., Albuquerque, NM (United 
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States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9110180—-1: INTEROP ‘91, San Jose, CA (United States), 7-11 Oct 
1991). Order Number DE91016643. Source: OSTI; NTIS; GPO 
Dep. 

The INTEROP Achievement Award will be given to those 
customer organizations that make the most effective use of inter- 
networking technology to further their own specific business aims. 
This paper is an application for this award by Sandia National Lab- 
oratories. Given are the network application, topology, and the 
types of systems to which it is applied.(JEF) 


33519 (SLAC-PUB-5629) Object oriented programming. 
Kunz, P.F. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Aug 1991. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9108155-1: 1991 CERN school of computing, Ystad (Swe- 
den), 23 Aug - 2 sep 1991). Order Number DE91018151. Source: 
OSTI; NTIS; GPO Dep. 

This paper is an introduction to object oriented programming. 
The object oriented approach is very powerful and not inherently 
difficult, but most programmers find a relatively high threshold in 
learning it. Thus, this paper will attempt to convey the concepts with 
examples rather than explain the formal theory. 8 refs., 18 figs. 


33520 (SP-13, pp. 1-26) Computer requirements for further 
CFD development. Miyoshi, H. (National Aerospace Laboratory, 
Tokyo (Japan)). National Aerospace Lab., Chofu, Tokyo (Japan). 
Sep 1990. (In Japanese). In Proceedings of the 8th NAL sympo- 
sium on aircraft computational aerodynamics.: Prospects of 
computational fluid dynamics and super computers in aerospace 
science and technology. 116p. Order Number DE91522957. 
Source: OSTI; NTIS (US Sales Only). 

The performance of FACOM-230-75AP and FACOM-VP400 vec- 
tor computers was checked from the viewpoint of processing speed 
which have contributed to development of CFD (computational fluid 
dynamics) technology in National Aerospace Laboratory, Japan. 
The computer performance required for development of innovative 
aircrafts and engines was discussed from the viewpoint of CFD, 
and it was pointed out that an advanced parallel processing archi- 
tecture was necessary because conventional super computers 
were poor in speed. On the target parallel processing computer, its 
main memory capacity (32 Gbyte or more), processing speed 
(more than 100 times that of VP400), shared memory vs. 
distributed memory and interconnection network topology were dis- 
cussed together with their feasibility. In addition, the effect of the 
new computer architecture on software technologies was also dis- 
cussed as well as the running cost and efficiency of the target 
computer. 17 refs., 13 figs., 6 tabs. 


33521 (SP-13, pp. 27-46) Present and future of CFD on the 
aero-engine development in IHI. Tanaka, A. (ishikawajima- 
Harima Heavy Industry, Co. Ltd., Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Sep 1990. (in Japanese). 
In Proceedings of the 8th NAL symposium on aircraft computa- 
tional aerodynamics.: Prospects of computational fluid dynamics 
and super computers in aerospace science and technology. 116p. 
Order Number DE91522957. Source: OSTI; NTIS (US Sales Only). 
The present and future of CFD (computational fluid dynamics) 
technology were reviewed from the viewpoint of aero-engine devel- 
opment in Ishikawajima-Harima Heavy Industry Co., Ltd. (IHl), 
Japan. The step of aero-engine development, the role and results 
of CFD technology in such development and the progress in com- 
puter processing speed and CFD calculation speed were reviewed. 
After the result of CFD in enhancement of turbine performance 
was presented giving a turbine blade lattice as an example, the nu- 
merical test tunnel system and the following examples of CFD 
analysis were illustrated: analysis of an engine strut (pylon), analy- 
sis of flow in an engine combustor liner, analysis of flow velocity 
distribution in a dump diffuser, analysis of temperature distribution 
in a combustor liner and outlet, analysis of flow in an engine intake 
for supersonic planes and analysis of supersonic flow in a scramjet 
combustor. The future of CFD was also reviewed from the view- 
points of software technology and calculation speed. 30 figs. 
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33522 (SP-13, pp. 47-55) CFD research and systems in 
Kawasaki Heavy Industries and its future prospects. Hiraoka. 
K. (Kawasaki Heavy Industries, Co. Ltd., Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Sep 1990. (In Japanese). 
In Proceedings of the 8th NAL symposium on aircraft computa- 
tional aerodynamics.: Prospects of computational fluid dynamics 
and super computers in aerospace science and technology. 116p. 
Order Number DE91522957. Source: OSTI; NTIS (US Sales Only). 
The present and future of CFD (computational fluid dynamics) 
technology were reviewed from the viewpoint of aerospace devel- 
opment in Kawasaki Heavy Industries, Co., Ltd., Japan. The 3-D 
Euler/Navier-Stokes (NS) analysis software. developed under the 
joint research with National Aerospace Laboratory (NAL), featured 
by an interactive multi-block type grid generator was outlined as 
well as the fully automated 2-D Euler/NS analysis software devel- 
oped in house. Design of a multiple element high lift device was 
illustrated as an example of the 2-D analysis, and analysis of tran- 
sonic flow around F-16 as an example of the 3-D Euler analysis. 
Analysis of a flow field around the space shuttle HOPE and design 
of a main wing for a twin-engine USB commuter aircraft were illus- 
trated as examples of the 3-D NS analysis. As some future 
subjects, further application of CFD, higher productivity of CFD, 
more efficient preprocessing softwares for CFD and more powertul 
computers for CFD were also discussed. 20 refs., 10 figs. 


33523 (SP—13, pp. 57-67) CFD analysis related aerospace 
in Fuji Heavy Industries, Ltd. Tanaka, K. (Fuji Heavy Industries, 
Ltd.. Tokyo (Japan)): Hirose, H.; Koshioka, Y. National Aerospace 
Lab., Chofu, Tokyo (Japan). Sep 1990. (in Japanese). In Proceed- 
ings of the 8th NAL symposium on aircraft computational 
aerodyamics.: Prospects of computational fluid dynamics and su- 
per computers in aerospace science and technology. 116p. Order 
Number DE91522957. Source: OSTI: NTIS (US Sales Only). 

The present and future of CFD (computational fluid dynamics) 
technology were reviewed from the viewpoint of aerospace 
development in Fuji Heavy Industries, Ltd., Japan. The step of de- 
velopment in CFD technology was reviewed, and the role of CFD 
in aircraft design was considered in several stages such as a con- 
cept design, rough design, basic design and configuration design, 
pointing out the importance of a response time in CFD analysis. As 
examples of 2-D analysis, the calculation result of a ventilated wing 
utilizing boundary-layer control and shock wave interference, that 
of a rotor blade for helicopters and that of a supersonic intake 
were illustrated. As examples of 3-D analysis, analysis of flap wake 
with a subsonic panel method, analysis of a helicopter with rotor 
downwash and Navier-Stokes (NS) analysis of a main wing with 
winglets were illustrated. In addition, examples of some 3-D analy- 
sis codes and the result of Newtonian flow analysis were also 
illustrated. 9 refs., 20 figs. 


33524 (SP-13, pp. 69-81) Status and outlook of CFD tech- 
nology at Mitsubishi Heavy Industries Nagoya. Tanioka, T. 
(Mitsubishi Heavy Industries, Ltd.. Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Sep 1990. (In Japanese). 
In Proceedings of the 8th NAL symposium on aircraft computa- 
tional aerodyanmics.: Prospects of computational fluid dynamics 
and super computers in aerospace science and technology. 116p. 
Order Number DE91522957. Source: OSTI; NTIS (US Sales Only). 

The present and future were reviewed of CFD (computational 
fluid dynamics) technology in Nagoya Works, Mitsubishi Heavy 
Industries, Ltd., Japan. The progress of the role of CFD in aerody- 
namic design and progress of CFD technology were reviewed. The 
followings were illustrated as examples of CFD analysis: design of 
a main wing for transonic private aircrafts by backward analysis, 
analysis of an airframe shape for the MU300 jet airplane with a 
panel method, Navier-stokes (NS) analysis of a transonic wing sec- 
tion, NS analysis of pressure distributions on the surfaces of the 
YXX airplane and space shuttle HOPE. and NS analysis of an 
aerodynamic heating distribution for spaceplanes. CFD tools were 
outlined for every developmental item such as a main wing, and 
requirements and subjects in practical use were discussed of sev- 
eral CFD tools for a rough check, precise performance check and 
parametric study. Such computer performance as a main memory 
capacity and processing speed required for the future practical use 
of advanced CFD was also discussed. 20 figs. 
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33525 (SP-13, pp. 83-92) CFD development present and 
prospects at NAL. Hirose. N. (National Aerospace Laboratory, 
Tokyo (Japan)); Isogai, K. National Aerospace Lab., Chofu, Tokyo 
(Japan). Sep 1990. (In Japanese). In Proceedings of the 8th NAL 
symposium on aircraft computational aerodynamics.: Prospects of 
computational! fluid dynamics and super computers in aerospace 
science and technology. 116p. Order Number DE91522957. 
Source: OST!; NTIS (US Sales Only). 

The activity on CFD (computational fluid dynamics) technology in 
National Aerospace Laboratory (NAL), Japan was reviewed as well 
as the future subjects of CFD. After the progress of supercomput- 
ers for CFD and CFD technologies were reviewed, as aircraft 
geometry analysis, Euler analysis of the USB-STOL airplane 
ASUKA, transonic Navier-Stokes (NS) analysis of a transport 
airplane geometry, and unsteady aerodynamic analysis and aero- 
dynamic elasticity analysis of a swept-back wing were outlined. 
Supersonic Euler analysis of a H-2 rocket geometry for the space 
shuttle HOPE and NS analysis of a spaceplane geometry were 
outlined as spacecraft geometry analysis. 2/3-D analyses of a 
turbine blade lattice, and analyses of an engine nacelle and super- 
sonic intake were outlined as aerodynamic simulation of propulsion 
systems. In addition, subjects of the computer performance for ad- 
vanced CFD, such technical subjects as the reliability of CFD and 
verification problems of CFD codes were discussed. 11 refs. 


33526 (SP-13, pp. 93-97) Parallelization techniques for a 
supercomputer with hierarchical memory architecture. Ando, 
N. (NEC Corp., Tokyo (Japan)); Nishi, N. National Aerospace Lab.., 
Chofu, Tokyo (Japan). Sep 1990. (In Japanese). In Proceedings of 
the 8th NAL symposium on aircraft computational aerodynamics.: 
Prospects of computational fluid dynamics and super computers in 
aerospace science and technology. 116p. Order Number 
DE91522957. Source: OSTI: NTIS (US Sales Only). 

The performance of a tightly coupled multi-vector processor su- 
percomputer was evaluated which is featured by a hierarchical 
memory architecture composed of a common memory and local 
memories for every processor. and problems in parallel vectoriza- 
tion were also considered. The numerical analysis program of a 
3-D Navier-Stokes equation with 3-D grid numbers of 1,000 x 400 
x 200 was used for evaluation by modifying a part of the program 
to reduce access contention in the common memory. As the evalu- 
ation result of supercomputers with 8-64 vector processors, the 
ratio of the total common memory access time to the total process- 
ing time was as small as 2.3%, and the computer performance 
increased with the number of processors. In the case where the 
proportion of parallelization to vectorization and that of local vari- 
ables to common variables were optimized and the local memories 
were used efficiently, the computer performance was powertul 
enough for the numerical analysis program. 6 figs. 


33527 


(SP-13, pp. 99-108) CFD simulation on a massively 
parallel processor. Tanaka, T. (Hitachi, Ltd., Tokyo (Japan)); 
Omoda, K. National Aerospace Lab., Chofu, Tokyo (Japan). Sep 
1990. (In Japanese). In Proceedings of the 8th NAL symposium on 
aircraft computational aerodynmics.: Prospects of computational 
fluid dynamics and super computers in aerospace science and 


technology. 116p. Order Number DE91522957. Source: OSTI; 
NTIS (US Sales Only). 

The performance of the MIMD (multiple instructions multiple data 
stream) type parallel processor (Hitachi H2P) composed of pro- 
cessing elements (PE) with a local memory was evaluated after its 
operational problems in CFD (computational fluid dynamics) simu- 
lation were considered as well as their preventive measures. The 
numerical analysis program of a 3-D Navier-Stokes equation with 3- 
D grid numbers of 256 x 256 x 128 was used for evaluation. Two 
types of array data assignment techniques were provided for every 
PE: the SWAP type one by which all the related data are trans- 
ferred into the local memory before processing so that the data are 
processed independently of the other PEs, and the WF {wave front) 
type one by which data are transferred between PEs concurrently 
with processine in PEs. Either the SWAP or WF type was selected 
for every subroutine to optimize vector processing. As the result of 
evaluation, H2P with 512 PEs offered the processing speed as fast 
as 186 times that on a uniprocessor. 11 refs., 6 figs., 3 tabs. 





33528 (SP-13, pp. 109-116) Software system on parallel 
processor for computational fluid dynamics. Okada, S. (Fujitsu 
Limited, Tokyo (Japan)); Takamura, M. National Aerospace Lab., 
Chofu, Tokyo (Japan). Sep 1990. (in Japanese). In Proceedings of 
the 8th NAL symposium on aircraft computational aerodynamics.: 
Prospects of computational fluid dynamics and super computers in 
aerospace science and technology. 116p. Order Number 
DE91522957. Source: OSTI; NTIS (US Sales Only). 

Fundamental functions of a software system and subjects of 
CFD (computational fluid dynamics) programs were studied for a 
parallel processor composed of processing elements with a dis- 
tributed memory. A data assignment problem to distributed 
memories was pointed out as an important subject of the parallel 
processor. Common data accessed uniformly over a program, local 
data accessed only in a part of a program and parallelization of 
processing were considered for the numerical analysis program of 
a 3-D Navier-Stokes equation for CFD. As fundamental functions of 
a software system, a programming language with functions neces- 
sary for parallel operation, a virtual common memory on the local 
memories for assigning the common data and functions of an oper- 
ating system (OS) for optimizing data transfer between the 
memories were considered together with parallel operation tech- 
niques. In addition, functions of a compiler for optimizing data 
assignment were discussed. 11 figs. 


33529 (UCRL-ID—104683) Nuclear Software Systems Divi- 
sion maintainable code guidelines. Alexander, N.; Cook, L.; 
Giroux, D.; Henderson, G.; Hunter, C.; Leibee, A. (eds.). Lawrence 
Livermore National Lab., CA (United States). 30 Nov 1990. 80p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017236. Source: 
OSTI; NTIS; GPO Dep. 

It has long been recognized in NSSD, where many code 
systems are very large, very complex and in use and under devel- 
opment for many years, that it is especially important that code be 
written so that it is readable, maintainable and assumable. There a 
number of reasons that it is desirable that coding be readable. One 
is that readable code is easier to maintain. A code is assumable if 
it is relatively easy to transfer the responsibility for it from one per- 
son to another. Assumability is enhanced if the code is readable. 
Although the terms readable, maintainable and assumable are not 
synonymous, in the interest of brevity in this document the term 
maintainable will be used to suggest the application of all three 
terms. Suggestions for writing maintainable code are offered in this 
report. Though the suggestions are aimed toward Fortran, following 
the spirit of these ideas will enhance a program's readability, no 
matter what the language. These suggestions are revisions and 
additions to those published in 1981 as part of the UCID report 
NSSD's Software Engineering Guidelines. Because of the large 
size of this addition and also the large size of the Testing and Vali- 
dation Guidelines report that has been developed simultaneously. It 
was decided to issue these new sections as new volumes of the 
guidelines, rather than including them in a revision of the original 
report. The original report is not being updated, so there are now 
some inconsistancies in structure between what now has become 
Volume 1 and the new volumes. 


33530 (UCRL-JC—107018) Retire Fortran? A debate rekin- 
dicd. Cann, D. Lawrence Livermore National Lab., CA (United 
States). Apr 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-911103-3: 
Conference on supercomputing '91, Albuquerque, NM (United 
States), 18-22 Nov 1991). Order Number DE91011535. Source: 
OSTI; NTIS; GPO Dep. 

In the May 1984 issue of Physics Today, Jim McGraw debated 
David Kuck and Michael Wolfe on the question of retiring FOR- 
TRAN. They addressed such questions as: Is FORTRAN the best 
tool for decomposing problems for parallel execution? Is FOR- 
TRAN the programming language we should carry into the 21st 
century? Are there any alternatives? While McGraw argued force- 
fully in favor of retiring FORTRAN, concerns about performance 
crippled his position. He could not rebut the claim that only FOR- 
TRAN could provide the performance required for scientific 
computing. In this report, we use the current performance of CRAY 
SISAL, a functional language for large-scale scientific computing, 
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to counter that claim. If McGraw had had our data in 1984, he 
could have countered what some say is the only defense in favor 
of keeping FORTRAN. The results show that we can move beyond 
the constraints of imperative programming. We can raise the level 
of abstraction and retain performance. 5 refs., 7 tabs. 


33531 (UCRL-JC—107018-Rev.1) Retire Fortran? A debate 
rekindled. Cann, D. Lawrence Livermore National Lab., CA 
(United States). 24 Jul 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-911103-3-Rev.1: Conference on supercomputing "91, Albu- 
querque, NM (United States), 18-22 Nov 1991). Order Number 
DE91016565. Source: OSTI; NTIS; GPO Dep. 

In the May 1984 issue of Physics Today, Jim McGraw debated 
David Kuck and Michael Wolfe on the question of retiring FOR- 
TRAN. They addressed such questions as: Is FORTRAN the best 
tool for decomposing problems for parallel execution? Is FOR- 
TRAN the programming language we should carry into the 21st 
century? Are there any alternatives? While McGraw argued force- 
fully in favor of retiring FORTRAN concerns about performance 
crippled his position. He could not rebut the claim that only FOR- 
TRAN could provide the performance required for scientific 
computing. In this report, we use the current performance of CRAY 
SISAL, a functional language for large-scale scientific computing to 
counter that claim. If McGraw had had our data in 1984, he could 
have countered what some say is the only defense in favor of 
keeping FORTRAN. The results show that we can move beyond 
the constraints of imperative programming. We can raise the level 
of abstraction and retain performance. 20 refs., 7 tabs. 


33532 (UCRL-JC—107020) Gang scheduling a parallel ma- 
chine. Gorda, B.C.; Brooks, E.D. Ill. Lawrence Livermore National 
Lab., CA (United States). Mar 1991. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-911103—4: Conference on supercomputing ‘91, Albu- 
querque, NM (United States), 18-22 Nov 1991). Order Number 
DE91011539. Source: OSTI; NTIS; GPO Dep. 

Program development on parallel machines can be a nightmare 
of scheduling headaches. We have developed a portable time 
sharing mechanism to handle the problem of scheduling gangs of 
processors. User program and their gangs of processors are put to 
sleep and awakened by the gang scheduler to provide a time shar- 
ing environment. Time quantums are adjusted according to priority 
queues and a system of fair share accounting. The initial platform 
for this software is the 128 processor BBN TC2000 in use in the 
Massively Parallel Computing Initiative at the Lawrence Livermore 
National Laboratory. 2 refs., 1 fig. 


33533 (UCRL-JC—107834) A national priority: Computer 
security (the basics). Norton, F.J. Lawrence Livermore National 
Lab., CA (United States). Jul 1991. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9109244—1: 1991 annual computervision user meeting, Las 
Vegas, NV (United States), 28 Sep - 5 oct 1991). Order Number 
DE91017667. Source: OSTI; NTIS; GPO Dep. 

How much local area network (LAN) and wide area network 
(WAN) security do you need? First answer this question: “What 
would the damage be if the most sensitive information on your 
LAN/WAN were compromised?” If you answer “Not much,” then 
you need only to warn your users not to tape their passwords on 
their keyboards. But if the damage would be severe, then you must 
find out how secure you LAN/WAN is. It depends on several 
things: security features in you LAN/WAN operating system and 
applications, physical protection of the server and communications 
media, and the kinds of threats you want to guard against. You 
may not have considered all these items as a whole. Vendors have 
considered them piecemeal. As more nodes and LAN/WANs are 
interconnected, users are unable to provide adequate safeguards. 
You may be able to plug one security threat easily, but your sys- 
tem likely has holes somewhere else. Knowing you risks will 
strengthen your position. Here is a LAN/WAN security checkup 
plan to help you locate the risks and avoid them. This is an abbre- 
viated version of the original document not yet published. 25 refs. 


33534 (UCRL-MA-107021) Introductory guide to the MPCI 
generic X environment: Version 2.1. Warren, K.; Brooks, E.D. Ill. 
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Lawrence Livermore National Lab., CA (United States). Jun 1990. 
62p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE91017437. Source: 
OSTI; NTIS; GPO Dep. 

The X Window System is a complex collection of features which 
lacks tutorial documentation, and. in some cases, any documenta- 
tion other than the source code. In this document, we describe the 
MPCI Generic X Environment, a standard window environment de- 
signed for LLNL Massively Parallel Computing Initiative participants 
who wish to use a modern system to enhance productivity without 
making the substantial investment in time required to become ex- 
pert with X and design their own custom environment. The MPCI 
Generic X Environment is implemented through a combination of X 
system configuration files and fixed versions of X utilities, along 
with shell startup files and a set of X configuration files which are 
installed for the user when an MPCI account is created. The envi- 
ronment runs on the Network Computing Devices NCD-19 X 
server, as supported by the core staff of the MPCI. The environ- 
ment can be supported on the SUN work stations which are in 
common use at LLNL. This is evidenced by the fact that the screen 
images in this document were taken from a SUN 3/50 which has 
been suitably configured. The environment can probably be sup- 
ported on any other work station capable of successful interaction 
with the X login daemon, xdm. Configuring the MPCI Generic X 
Environment on foreign work or display stations is the responsibility 
of the system managers for the respective systems. The MPCI 
core staff takes direct responsibility only for those NCD-19 display 
stations which are centrally managed from the machine acquired 
for the project. This document was adapted from Introductory 
Guide to Using X11 in the RIACS Generic Environment by David 
A. Curry, dated May 1989. 20 figs. 
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Refer also to citation(s) 30198, 30464, 30485, 30727, 30789, 
30963, 30964, 30965, 30966, 30967, 30968, 30969, 30970, 30971, 
30972, 30973, 30974, 30975, 30976, 30977, 30978, 30979, 30980, 
30981, 30982, 31016, 31330, 31393, 31793, 32368, 32380, 32770, 
32782, 33156, 33454, 33518 


33535 (AECB-—1049(Rev.2)) Reporting requirements for fis- 
sionable and tertile substances. Atomic Energy Control Board, 
Ottawa, ON (Canada). Apr 1988. 60p. (In English, French). Order 
Number DE91646161. Source: OSTI; NTIS (US Sales Only); INIS. 

French version included. 

In accordance with the provisions of the Atomic Energy Control 
Act and the Regulations made thereunder, the Atomic Energy Con- 
trol Board established a licensing system governing all dealings in 
nuclear materials including production, export, import, acquisition, 
shipment and use in the interest of health, safety and security. In 
establishing its licensing system, the Board endeavoured to ensure 
that its requirements for records and reports on all dealings in nu- 
clear materials were both consistent and uniformly applied. With 
the entry into force of the Treaty on the Non-Proliferation of Nu- 
clear Weapons (NPT) on March 5, 1970, the need for uniformity of 
the accountability records and reports prepared by Canadian li- 
censees became even more important since these documents are 
subject to verification by inspectors of the International Atomic En- 
ergy Agency (IAEA) under the terms of a safeguards agreement 
concluded between Canada and the Agency on February 29, 1972. 
The instruction set forth below for accountability records and 
reports on nuclear materials are intended to fulfill Canada’s obliga- 
tions under the NPT as well as the requirements of the Atomic 
Energy Control Act and Regulations. They have been prepared 
with a view to minimizing the effort required of licensees and to be 
compatible with electronic data processing. It should be noted that 
the information to be made available to IAEA inspectors will be 
limited to accountability data required for safeguards purposes. In- 
formation of a proprietary nature or involving questions of health 
and safety are not required to be made available to the IAEA un- 
der the terms of the safeguards agreement. 


33536 (CONF-9105153—) INFOTECH '91: DOE Technical In- 
fomation (Tl) Meeting. USDOE Office of Scientific and Technical 
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Information, Oak Ridge, TN (United States). 1991. 153p. Spon- 
sored by USDOE, Washington, DC (United States). From Infotech 
'91; Oak Ridge, TN (United States); 22-23 May 1991. Order Num- 
ber DE91018074. Source: OSTI; NTIS; GPO Dep. 

The INFOTECH '91 DOE Technical Information Meeting which 
was sponsored by the DOE Office of Scientific and Technical Infor- 
mation in Oak Ridge, Tennessee, emphasizes the impact of 
technology on information management and production. The two- 
day Meeting feature presentations by professional information 
science, technology, and management personnel from both DOE 
and DOE contractor organizations who share the plans and/or re- 
sults of their experiences, methods, technology, and approaches to 
information management dissemination. The conference papers 
have been catalogued separately. 


33537 (NEI-DK-551) IT support for emergency manage- 
ment - ISEM. Andersen, V. Risoe National Lab., Roskilde 
(Denmark). Nov 1990 16p. Order Number DE92601572. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The project is aimed at the development of an integrated infor- 
mation system capable of supporting the complex, dynamic 
distributed decision making in the management of emergencies. 
Emphasis will be put on definition of a system architecture and on 
development of an application generator and tools to support the 
full life cycle of the system. The development will be driven by the 
requirements derived from emergency organisations in two different 
industries. Care is taken that the results are easily applicable and 
adaptable to other organisations. (author). 
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33538 (INFO-0157(Rev.1)) The Atomic Energy Control 
Board's regulatory research and support program. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Apr 1988. 30p. (In 
English, French). Order Number DE91642757. Source: OSTI; 
NTIS (US Sales Only); INIS. 

French version included. 

The purpose of the Regulatory Research and Support Program 
is to augment and extend the capability of the Atomic Energy Con- 
trol Board’s (AECB) regulatory program beyond the capability of 
in-house resources. The overall objective of the program is to pro- 
duce pertinent and independent scientific and other knowledge and 
expertise that will assist the AECB in making correct, timely and 
credible decisions on regulating the development, application and 
use of atomic energy. The objectives are achieved through con- 
tracted research, development, studies, consultant and other kinds 
of projects administered by the Research and Radiation Protection 
Branch (RRB) of the AECB. 


33539 (INIS-XN-331) 1990 No. 1918. The Nuclear installa- 
tions Act 1965 (Repeal and Modifications) Regulations 1990. 
United Kingdom. 18 Sep 1990 2p. Order Number DE91641458. 
Source: OSTI; NTIS (US Sales Only); INIS. 

These Regulations entered into force on 31 October 1990. They 
repeal part of Section (1) of the Nuclear Installations Act 1965 to 
remove the exemption of the United Kingdom Atomic Energy Au- 
thority (UKAEA) from licensing under the Act. The Regulations also 
amend the 1965 Act to ensure that the UKAEA'’s duties in respect 
of the safety of premises it occupies will continue to apply whether 
or not a nuclear site licence has been granted. (NEA). 


33540 (WHO-A-41/11) Collaboration within the United Na- 
tions system - General matters. Conventions concerning 
nuclear accidents: Forty-first world health assembly, provi- 
sional agenda item 34.1. World Health Organization, Geneva 
(Switzerland). Mar 1988. 19p. Order Number DE92601570. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also issued in Arabic, Chinese, French, Russian and Spanish. 

The texts of the Convention on Early Notification of a Nuclear 
Accident (CENNA) and the Convention on Assistance in the Case 
of a Nuclear Accident or Radiological Emergency (CANARE) are 
preceded by brief remarks on their origin. The World Health Orga- 
nization is bound to carry out the activities envisaged, by virtue or 
its constitutional responsibility for "promoting, developing, assisting 
and coordinating international health work”. The Executive Board 
thus recommends that the WHO accede to both conventions. 
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16:32496 (IA;IR) 

Some radiation measurements nearby black sand deposits in 
Egypt, 16:33172 (IA;IR) 

Studies on the natural radiation levels around the Caspian sea 
area, 16:32508 (IA;IR) 

Studies on uptake of thorium in human body, 16:32711 (IA;IR) 

Technologically enhanced natural radiation and the significance of 
related risks, 16:32713 (IA;IR) 


Techniques and calibration, 16:32269 
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Technology-induced increase of natural radioactivity in the vicinity 
of coal-fired power plants, 16:30462 (IA:IR) 

The radioactivity monitoring in Thailand, 16:33173 (1A:IR) 

Theoretical aspects of deriving working level ratios due to the ac- 

» tivities of radon and its daughters, 16:32488 (IA:IR) 

To the estimation of the radon flow value in Copet-Dag seismic ac- 
tive region. 16:32412 (IA;IR) 

Two radioecological surveys in the high background radiation area 
of Yangjian, Guangdong province, China—contents of natural ra- 
dionuclides in a certain snail (Achatina Fulica) and cassava and 
their transfer, 16:32489 (1A;IR) 

Auburn Univ., AL (United States). Dept. of Chemical Engineering 

Interactive chemistry of coal-petroleum processing: Final report, 
16:29617 (R;US) 

Australia 

Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the Republic of 
Singapore concerning co-operation on the physical protection of 
nuclear material: Australian Treaty Series 1989 No. 34, 
16:31327 (1;AU) 

Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the United States 
of America concerning Australian ores containing uranium or 
thorium (monazite and xenotime): Australian Treaty Series 1989 
No. 31, 16:31328 (1;AU) 

Aviation Logistics Consulting, Cincinnati, OH (United States) 

LINK (Logistics Information Network): LINK Final Functional Spec- 
ification Document, Headquarters United States European 
Command, APO New York, NY 09131, 16:32368 (R;US) 
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Babcock and Wilcox Co., Alliance, OH (United States). Contract 
Research Div. 

Full scale demonstration Low-NOx cell burner retrofit: Quarterly re- 

port No. 1, April 1, 1990—December 31, 1990, 16:30457 (R;US) 
Babcock and Wilcox Co., Barberton, OH (United States) 

LIMB Demonstration Project Extension: Quarterly report No. 16, 
February—April 1991, 16:30455 (R;US) 

Babcock and Wilcox Co., Barberton, OH (United States). Do- 
mestic Fossil Operations 

Environmental monitoring for the DOE coolside and LIMB demon- 
stration extension projects: Fina! report, May-July 1990, 
16:30454 (R;US) 

Babcock and Wilcox Co., Cassville, WI (United States) 

Coal reburning for cyclone boiler NO, contro! demonstration: 
Quarterly report No. 4, January, February, March 1991, 
16:29721 (R;US) 

Coal reburning for cyclone boiler NO, control demonstration: 
Quarterly report No. 5, Apri-+June 1991, 16:29722 (R;US) 

Babcock and Wilcox Co., New Orleans, LA (United States) 

Cyclone reburning retrofit: Corrosion evaluation: Technical report, 
March 1, 1991—May 31, 1991, 16:29757 (R;US) 

Baker, Reiter and Associates, Seattle, WA (United States) 

Market assessment of computers and miscellaneous equipment in 
the commerical sector, 16:31071 (R;US) 

Battelle Human Affairs Research Center, Seattle, WA (United 
States) 

Fitness for duty in the nuclear power industry: Annual summary of 
program performance reports, CY 1990: Volume 1, 16:31058 
(R;US) 

Battelle Pacific Northwest Lab., Richland, WA (United States) 

Archive fuel characterization for TVO1 rods—Task 3: High Burnup 
Effects Program, 16:30529 (R;US) 

Archive fuel characterization—Task 3 BN and FGA/CEA fuel: High 
Burnup Effects Program, 16:30526 (R;US) 

BR-3 cycle 4C irradiation data—Task 3: High Burnup Effects Pro- 
gram, 16:30549 (R;US) 

BR-3 cycle 4D1 irradiation data—Task 3: High Burnup Effects Pro- 
gram, 16:30553 (R:US) 

Characteristics of Fernald’s K-65 residue before, during and after 
vitrification, 16:30022 (R;US) 
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Design. fabrication and pre-irradiation characterization of BR-3 
rods—Task 3: High Burnup Effects Program, 16:30542 (R:US) 
Destructive and special examinations of eight fuel rods irradiated in 
BR-3—Task 3: High Burnup Effects Program, 16:30531 (R:US) 
Destructive and special examinations of three BWR fuel rods irra- 
diated in TVO-1—Task 3: High Burnup Effects Program, 

16:30532 (R;US) 

Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 16:30512 
(R:US) 

Fabrication and pre-irradiation characterization of KWU/CE rods— 
Task 2A and Task 2C (Group 1): High Burnup Effects Program, 
16:30497 (R;US) 

Fabrication and preirradiation characterization of KWU/CE rods— 
Task 2B and Task 2C (Group 2): High Burnup Effects Program, 
16:30502 (R;US) 

Fabrication and preirradiation characterization of FRAGEMA/CEA 
BR-3 rods—Task 3: High Burnup Effects Program, 16:30554 
(R:US) 

Fabrication and preirradiation characterization of BN BR-3 rods— 
Task 3: High Burnup Effects Program, 16:30555 (R;US) 

Fabrication, pre-irradiation characterization and irradiation history 
of GE rods—Task 2A, Task 2B (partial), and Task 2C: High Bur- 
nup Effects Program, 16:30499 (R:US) 

Fabrication, preirradiation characterization, and irradiation history 
for Westinghouse BR-3 rods—Task 3: High Burnup Effects Pro- 
gram, 16:30556 (R;US) 

Fabrication, preirradiation characterization, and irradiation history 
for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R;US) 

Fission gas release data evaluation—Published data: High Bur- 
nup Effects Program, 16:30501 (R;US) 

Fluence calculations for assembly 373 (Task 2A) and radial power 
generation calculations for BSH type rods (Task 3): High Bur- 
nup Effects Program, 16:30547 (R:US) 

Irradiation data for BN and FGA/CEA rods, BR-3 cycles 4B, 4C, and 
4D1—Task 3: High Burnup Effects Program, 16:30552 (R;US) 
Irradiation histories and NDT examination (Karistein) of KWU/CE 
rods—Task 2A and prebump Task 2C (Group 1): High Burnup 

Effects Program, 16:30498 (R;US) 

Irradiation histories and NDT examination (Karistein) of KWU/CE 
rods—Task 2B (Group 1): High Burnup Effects Program, 
16:30508 (R;US) 

Irradiation histories and NDT examination (Karlstein) of KWU/CE 
rods—Task 2B (Group 2) and Task 2C (Group 2): High Burnup 
Eftects Program, 16:30545 (R;US) 

Irradiation history for GE rodiets—Tasks 2B and 2C (Groups 2): 
High Burnup Effects Program, 16:30516 (R;US) 

Irradiation history of BNFL rods—Task 2A: High Burnup Effects 
Program, 16:30541 (R;US) 

NDT examinations of eighteen fuel rods irradiated for three or four 
cycles in BR-3—Task 3: High Burnup Effects Program, 
16:30530 (R;US) 

NDT examinations of GE rodiets—Task 2B and prebump Task 2C 
(Group 2): High Burnup Effects Program, 16:30518 (R;US) 

NDT examinations of GE rods—Task 2A and prebump Task 2C 
(Group 1): High Burnup Effects Program, 16:30500 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 20 
MWd/kgM rods): High Burnup Effects Program, 16:30509 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 30 
MWd/kgM rods): High Burnup Effects Program, 16:30510 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 2): 
High Burnup Effect Program, 16:30517 (R;US) 

Postirradiation and special examination results for GE rodiets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of four fuel rods irradiated one cycle in 
BR-3—Task 3: High Burnup Effects Program, 16:30551 (R;US) 
Postirradiation examination of GE rods—Task 2A and Task 2C 

(Group 1): High Burnup Effects Program, 16:30504 (R;US) 

Postirradiation examination of KWU/CE rodiets at Windscale— 

Task 2B: High Burnup Effects Program, 16:30515 (R;US) 


Power bumping of GE rodiets—Task 2C (Group 2): High Burnup 
Effects Program. 16:30519 (R:US) 

Pre- and postbump fission gas release measurements (®5Kr) from 
Petten—Task 2C: High Burnup Effects Program. 16:30524 (R:US) 

Pre-irradiation characterization of BNFL rods: Task 2A: High Bur- 
nup Effects Program. 16:30540 (R:US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-20 MWd/kgM rods): High Burnup Effects 
Program, 16:30506 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Prebump and postbump gamma scan measurements performed 
at ECN—Task 2C (Group 2): High Burnup Effects Program, 
16:30514 (R:US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 20 MWd/kgM rods): High Burnup Effects Program, 
16:30543 (R:US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1,30 MWd/kgM rods): High Burnup Effects Program: 
Revised, 16:30544 (R:US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 2): High Burnup Effects Program, 16:30546 (R;US) 
Prebump and postbump NDT examinations and fission gas mea- 
surements at ECN—Task 2C (Group 1): High Burnup Effects 

Program, 16:30505 (R;US) 

Prebump and postbump NDT examinations and fission gas mea- 
surements at ECN—Task 2C (Group 2): High Burnup Effects 
Program, 16:30548 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Qualification of fission gas release data from Task 3 rods: High 
Burnup Effects Program: Revised, 16:30534 (R;US) 

Sectioning diagrams for HBEP rods and rodlets: High Burnup Ef- 
fects Program, 16:30523 (R;US) 

Special examination results from ECN—Task 2C: High Burnup Ef- 
fects Program, 16:30550 (R;US) 

Special postirradiation examination results—Task 2: High Burnup 
Effects Program, 16:30520 (R;US) 

Special postirradiation examination results for GE rodiets—Task 2: 
High Burnup Effects Program, 16:30525 (R;US) 

Summary of postirradiation special examination—Task 2: High 
Burnup Effects Program, 16:30527 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: Draft, 
16:30521 (R;US) 


Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany) 
Investigation of element contents in annual growth increment lay- 
ers of the wood of sick trees. Preliminary final project report, 
16:32774 (1;DE;In German) 


BCR National Lab., Pittsburgh, PA (United States) 
Coal desulfurization in a rotary kiln combustor: Quarterly report 
No. 4, January 1, 1991—March 31, 1991, 16:29756 (R;US) 


BDM International, Inc., Germantown, MD (United States) 
Quality Assurance Program Plan for the Waste Isolation Pilot 
Plant Experimental-Waste Characterization Program: Revision 
1, 16:29984 (R;US) 


Bechtel Corp., San Francisco, CA (United States) 
Conceptual design of a photocatalytic wastewater treatment plant, 
16:30404 (R;US) 


Bechtel National, inc., Oak Ridge, TN (United States) 

Colonie Interim Storage Site: Annual environmental report for cal- 
endar year 1990, Colonie, New York: Formerly Utilized Sites 
Remedial Action Program (FUSRAP), 16:30092 (R;US) 

Hazelwood Interim Storage Site annual environmental report for 
calendar year 1990, Hazelwood, Missouri: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:30159 (R;US) 

Maywood Interim Storage Site: Annual environmental report for 
calendar year 1990, Maywood, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:32550 (R;US) 

Middlesex Sampling Plant: Annual environmental report for calen- 
dar year 1990, Middlesex, New Jersey: Formerly Utilized Sites 
Remedial Action program (FUSRAP), 16:30093 (R;US) 
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Niagara Falls storage site annual environmental report for calen- 
dar year 1990, Lewiston. New York: Surplus Facilities 
Management Program (SFMP). 16:30095 (R:US) 

Wayne Interim Storage Site: Annual environmental report for cal- 
endar year 1990, Wayne. New Jersey: Formerly Utilized Sites 
Remedial Action Program (FUSRAP), 16:30094 (R:US) 


Bedford inst. of Oceanography, Dartmouth, NS (Canada). At- 
lantic Geoscience Center 
Feasibility of high level radioactive waste disposal in deep sea 
sediments: Site assessment and sediment barrier characteris- 
tics. 16:30036 (I:CA) 


Belgonucleaire SA, Brussels (Belgium) 
BR-3 cycle 4C irradiation data—Task 3: High Burnup Effects Pro- 
gram, 16:30549 (R:US) 
BR-3 cycle 4D1 irradiation data—Task 3: High Burnup Effects Pro- 
gram, 16:30553 (R;US) 
Fabrication and preirradiation characterization of BN BR-3 rods— 
Task 3: High Burnup Effects Program, 16:30555 (R:US) 
Fluence calculations for assembly 373 (Task 2A) and radial power 
generation calculations for BSH type rods (Task 3): High Bur- 
nup Effects Program, 16:30547 (R;US) 
Irradiation data for BN and FGA/CEA rods, BR-3 cycles 4B, 4C, and 
4D1—Task 3: High Burnup Effects Program, 16:30552 (R:US) 
Irradiation history of BNFL rods—Task 2A: High Burnup Effects 
Program, 16:30541 (R;US) 
Bern Univ. (Switzerland) 
Simulations of the carbon cycle in the oceans: [Part 3]: [Annual 
report], 16:32545 (R;CH) 


Bettis Atomic Power Lab., West Mifflin, PA (United States) 
Method and apparatus for correcting eddy current signal voltage 
for temperature effects, 16:31960 (PA;US) 


Boeing Petroleum Services, Inc., New Orleans, LA (United States) 
Strategic petroleum reserve annual site environmental report for 
calendar year 1990, 16:29781 (R;US) 
Bonn Univ. (Germany) 
Study of the decay of the giant dipole resonance in highly excited 
nuclei at temperatures of 2-5 MeV, 16:33065 (R;DE;In German) 
Bonn Univ. (Germany). Mathematisch-Naturwissenschaftliche 
Fakultaet 
Inclusive production of rho® mesons on protons with photons, pion 
and kaon beams in the energy range from 65 to 175 GeV, 
16:32898 (R;DE;In German) 
VME online system of the Bonn polarized nucleon targets and po- 
larization measurements on NH3, 16:32128 (R;DE;in German) 


Bonn Univ. (Germany). Physikalisches Inst. 

Inclusive production of rho® mesons on protons with photons, pion 
and kaon beams in the energy range from 65 to 175 GeV, 
16:32898 (R;DE;In German) 

Serre type relations for special linear Lie superalgebras, 16:32988 
(R;DE) 

Updating experimental results on light meson spectroscopy, 
16:32897 (R;DE) 

VME online system of the Bonn polarized nucleon targets and po- 
larization measurements on NH3, 16:32128 (R;DE;in German) 

Bornholms Amtskommune, Roenne (Denmark) 

Integrated energy and environmental planning for Bornholm: Re- 
port A: Environmental status, 16:32421 (1;DK:In Danish) 

Integrated energy and environmental planning for Bornholm: Re- 
port B1: Energy status 1987, 16:31088 (I;DK;In Danish) 

Integrated energy and environmental planning for Bornholm: Re- 
port B2: A model for the estimation of the consequences of 
energy and emissions due to space heating based on BBR- 
data, 16:32422 (1;DK;in Danish) 

Integrated energy and environmental planning for Bornholm: Re- 
port C: The technology catalogue, 16:32423 (I;DK;In Danish) 
Integrated energy and environmental planning for Bornholm: Re- 
port D1: Energy and environmental scenarios for Bornholm, 

16:31107 (1;DK;lIn Danish) 

Integrated energy and environmental planning for Bornholm: Re- 
port D2: Arranging - according to environmental effects - of a 
number of energy systems, 16:31108 (I;DK;In Danish) 

Integrated energy and environmental planning for Bornholm: Re- 
port D3: Senario model, 16:31089 (1;DK;In Danish) 
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Integrated energy and environmental planning for Bornholm: Re- 
port E: Summary report, 16:31109 (I:DK) 

Boston Univ., MA (United States). School of Medicine 

Applications of micellar enzymology to clean coal technology: 
Seventh quarterly report, 16:29627 (R:US) 

Bouwcentrum, Rotterdam (Netherlands) 

Insulating floor levels: Peconditions to insulate concrete floors, 
16:31174 (R;NL:In Dutch) 

Brigham Young Univ., Provo, UT (United States) 

Measurement and modeling of advanced coal conversion pro- 
cesses: 18th Quarterly report No. 523043-55, January 1, 
1991—March 31, 1991, 16:29748 (R:US) 

Brigham Young Univ., Provo, UT (United States). Dept. of Chem- 
istry 

Calorimetric titration analysis of coal-derived liquids: Determina- 
tion of coal liquid compounds, 16:29616 (R:US) 

British Nuclear Fuels pic, Springfields (United Kingdom) 

Design, fabrication and pre-irradiation characterization of BR-3 
rods—Task 3: High Burnup Effects Program, 16:30542 (R;US) 

Pre-irradiation characterization of BNFL rods: Task 2A: High Bur- 
nup Effects Program, 16:30540 (R:US) 


Brookhaven National Lab., Upton, NY (United States) 

A nuclear thermal rocket engine design based on the particle bed 
reactor suitable for a Mars mission, 16:30879 (R:US) 

A photochemically active self-assembled interfacial particulate 
chlorophyll model system, 16:30390 (RA;US) 

Avelian sandpile model, 16:33463 (R;US) 

Accident management to prevent containment failure and reduce 
fission product release, 16:30815 (R;US) 

Accident sequence analysis for a BWR during low power and 
shutdown operations, 16:31047 (RA:US) 

Alternating Gradient Synchrotron facility and physics program, 
16:32038 (R;US) 

An assessment of the risk significance of human errors in selected 
PSAs and operating events, 16:30887 (R;US) 

An organizational cultural assessment of the Idaho National Engi- 
neering Laboratory, 16:33446 (R;US) 

Application of NUREG-1150 methods and results to accident man- 
agement, 16:31050 (RA;US) 

Assembly of reaction center-cytochrome c electron transfer com- 
plexes, 16:30393 (RA;US) 

Assessment of uncertainties in severe accident management 
strategies, 16:31046 (RA;US} 

Asymmetric polymeric porphyrin films by interfacial polymeriza- 
tion, 16:31820 (RA:US) 

Capped and doped semiconductor particles, 16:31469 (RA;US) 

Carbon dioxide activation by Co(l) macrocycles: Factors affecting 
CO» and CO binding, 16:31708 (RA;US) 

Characterization of a novel iron chromophore with an intense 
near-infrared absorption band, 16:31710 (RA;US) 

Characterization of one-electron reduced Ru(2) photosensitizers, 
16:30380 (RA;US) 

Characterization of the spin multiplicity of an electron transfer re- 
action, 16:30374 (RA;US) 

Characterizations of metal-carbon and metal-silicon bonded com- 
plexes of d® and d® transition metal ions, 16:31808 (RA;US) 

Chemical evidence for hot electron reactions at the 
semiconductor-solution interface, 16:30367 (RA;US) 

Combined influences of electronic structure, solvent energetics and 
solvent dynamics on electron transfer kinetics, 16:31817 (RA;US) 

Compact UHV valve with field replaceable windows, 16:32126 
(R;US) 

Concluding remarks: Promises and limitations of individual cell 
and particle analysis, 16:32785 (R;US) 

Conformation and substituent effects on spin distributions in cation 
radicals, 16:31818 (RA;US) 

Consideration of external events in the individual plant examina- 
tion program, 16:31053 (RA;US) 

Core cooling under accident conditions at the high flux beam reac- 
tor (HFBR), 16:30886 (R;US) 

Debris dispersal from reactor cavity during low temperature simu- 
lant tests of direct containment heating (DCH), 16:31034 (RA;US) 

Diablo Canyon internal events PRA review: Methodology and find- 
ings, 16:31049 (RA;US) 





Diameter quantization in cylindrical aggregates of chlorophylls, 
16:30383 (RA:US) 

Direct measurements of intramolecular electron transfer rates in 
ligand-bridged mixed-valence systems, 16:30381 (RA;US) 

Effects of surface overlayer microstructure on the properties of 
cadmium chalconide based photoelectrochemical cells, 
16:30368 (RA:US) 

Electrochemical applications of soluble polyelectrolytes, 16:30377 
(RA;US) 

Electron relaxation and electron transfer processes in photoex- 
cited semiconductor electrodes with quantum well structures, 
16:30389 (RA:US) 

Electron transfer reactions of aromatic sulfur radicals, 16:31831 
(RA;US) 

Electronic and structural parameters that affect bridging ligand 
communication in polymetallic complexes, 16:31709 (RA;US) 
Energy conversion processes based on molecular excited states, 

16:31805 (RA;US) 

Energy relations for electron transfer, 16:31804 (RA;US) 

Energy transfer of NBD in spread lipid monolayers. The effects of 
medium and concentration, 16:31706 (RA;US) 

Evaluation of the hydrogen explosion hazard, 16:31041 (RA;US) 

Excitation transport in aggregates of chromophore tagged poly- 
mers, 16:31810 (RA;US) 

Experiment-specific analyses in support of code development, 
16:31028 (RA:US) 

Fundamental electron transfer processes at the single crystal 
semiconductor/liquid interface, 16:30369 (RA;US) 

Geothermal waste treatment biotechnology, 16:30427 (R;US) 

Ground-state and excited-state electron transfer in metalioprotein 
complexes, 16:30386 (RA;US) 

High flux particle bed reactor systems for rapid transmutation of 
actinides and long lived fission products, 16:29938 (R;US) 

High-energy synchrotron radiation x-ray microscopy: Present sta- 
tus and future prospects, 16:32120 (R;US) 

Human factors design review guidelines for advanced nuclear 
control room technologies, 16:30770 (R:US) 

Hydrogen bonding and substituent control of conformations. Crys- 
tallographic studies of non-planar porphyrins, 16:30373 (RA;US) 

IAEA Safeguards and technical support programs: POTAS in the 
1990s, 16:30189 (R;US) 

Identification and assessment of containment and release man- 
agement strategies, 16:31051 (RA;US) 

Interaction of InGa liquid alloy coolant with gold coated optical ma- 
terials, 16:32344 (R;US) 

Interfacial systems for photochemical energy conversion, 
16:30370 (RA;US) 

Investigation of the mechanisms of charge separation in natural 
and artificial photosynthesis, 16:30360 (RA:US) 

Kinematic mounting systems for NSLS beamlines and experi- 
ments, 16:32127 (R;US) 

Kinetic isotope effects as mechanistic probes in purple membrane 
and enzyme-catalyzed cis-trans isomerization, 16:30365 
(RA;US) 

Large-scale HDR-hydrogen mixing experiments - Test group E11, 
16:31040 (RA:US) 

Life testing of a low voltage air circuit breaker, 16:31974 (R;US) 

Liquid and solid Ga and Bi studies with a variable energy positron 
beam, 16:33209 (R;US) 

Long distance electror transfer reactions in microporous solids, 
16:30387 (RA;US) 

Long-range electron transfer in ruthenium-modified cytochrome c, 
16:30397 (RA;US) 

Low temperature methanol catalyst-some aspects of process 
scale-up, 16:29596 (R;US) 

Lower head failure analysis, 16:31031 (RA;US) 

Magnetic field effects in Cr(Ill) complexes, 16:31811 (RA;US) 

MELCOR analysis of the TMI-2 accident, 16:31035 (RA;US) 

MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:31036 (RA;US) 

Metalloporphyrins as energy transfer catalysts, 16:31799 (RA;US) 

Monitoring sequential electron transfer with EPR, 16:30362 (RA;US) 

Multistep photoinitiated electron transfer in molecular pentads and 
tetrads, 16:30379 (RA;US) 


Brookhaven National Lab., Upton, NY (United States) 


Non-evaporable getter investigation at the National Synchrotron 
Light Source, 16:32123 (R;US) 

NRC individual plant examination program overview, 16:31052 
(RA;US) 

NSLS prototype small-gap undulator (PSGU), 16:32119 (R:US) 

NSLS vacuum system operating experience conditioning and des- 
orption yields, 16:32122 (R;US) 

Observation by general staff as a nuclear material loss detection 
element: Its utilization and evaluation in insider vulnerability as- 
sessment, 16:30188 (R:US) 

Oligomer and mixed-metal compounds: Potential multielectron 
transfer agents, 16:31806 (RA;US) 

On the question of similarity in structure and transport dynamics of 
the PS 2 and bacterial reaction centers, 16:30361 (RA;US) 

Organic conductive polymer films, 16:30372 (RA;US) 

Photoconductivity and luminescence measurements in liquids ex- 
posed to 4 to 6 keV x-rays, 16:31467 (R;US) 

Photoinduced charge separation across surfactant interfaces of 
micelles and vesicles, 16:30364 (RA;US) 

Photoinduced charge separation by polymer-bound  chro- 
mophores, 16:31801 (RA;US) 

Photoinduced electrocyclic 1,5-closure of the radical cation 
of cyclooctatetraene to a bridged 1,4-bishomobenzene 
(bicyclo[3.3 Ojocta-2,6-diene-4,8-diyl) radical cation, 16:30396 
(RA;US) 

Photoinduced electron transfer in ordered polymers: Charge 
transport forpoly(amino acids) containing electroactive side 
chains, 16:31802 (RA;US) 
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tion metal complexes, 16:31807 (RA;US) 

Photoinduced spin-polarized radical ion pair formation in a fixed- 
distance photosynthetic mode! system at 5 K, 16:30395 (RA;US) 
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16:31345 (R:US) 

Photon stimulated desorption of neutral species from aluminum, 
16:31346 (R;US) 
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substituted porphyrins, 16:30378 (RA;US) 
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Picosecond measurements of geminate charge pair recombination 
in liquid hexane, 16:31809 (RA;US) 

Polarization dependent x-ray spectroscopy of high 
Tesuperconductors, 16:31429 (R;US) 

Polyethylene encapsulatin of nitrate salt wastes: Waste form sta- 
bility, process scale-up, and economics: Technology Status 
Topical Report, 16:29939 (R;US) 

PRISM reactor system design and analysis of postulated un- 
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Probability and consequences of misloading fuel in a PWR, 
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16:32536 (R;US) 

Normalization of correlations, 16:33516 (R;US) 

Parallel QR factorization on a hypercube using the torus wrap 
mapping, 16:33517 (R:US) 

PC-1D installation manual and user's guide: 
16:30403 (R;US) 

Phenolic dyes as nonbleachable absorbers compatible with novolac 
resins for linewidth control in photoresists, 16:31497 (PA;US) 
Physical and operational status of the photovoltaic systems in the 
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The influence of plasma motion on disruption generated runaway 
electrons, 16:33377 (R;US) 

The role of anodic dissolution in the stress corrosion cracking of 
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(1;BR;In Portuguese) 

Geotectonic structural interpretation of the basement complex at 
the eastern border of the Espinhaco ridge, in Guanhaes and 
Gouveia region, based on an integration of their U/Pb and K/Ar 
geochronology united, 16:31522 (|;BR;ln Portuguese) 

Granulitic orthogneisses geochemistry of Caraiba complex, in Ri- 
achao do Jacuipe region - Bahia state, Brazil, 16:32480 (|;BR;In 
Portuguese) 

Lateritinga project: a geochemical orientation study for Amazon 
lateritic, 16:32482 (1;BR;In Portuguese) 

Lithogeochemistry of the main unities of Pelotas batholith from Rio 
Grande do Sul State, 16:32801 (|;BR;ln Portuguese) 

Magmatism and cenozoic tectonism in the Cabo Frio region, Ru, 
Brazil, 16:32812 (1;BR;In Portuguese) 

Maurim intrusive suite: a calc-alkacic batholite zoned of catari- 
nense shield, 16:32805 (|;BR;In Portuguese) 

Metallogenic aspects of Itu intrusive suite, 16:32481 (1;BR;In Por- 
tuguese) 

Metallogenic aspects of the feldspars and micas geochemistry in 
pegmatite from Alto-Ligonha (Mocambique), 16:32810 (1;BR;In 
Portuguese) 

Polycyclic migmatites from southern of Minas Gerais state and ad- 
jacent parts: — structural/petrographic characterization and 
geochronological data, 16:32809 (|;BR;in Portuguese) 

Rb/Sr geochronology in whole rocks and minerals of the Cumaru 
granodiorite, Serra dos Gradaus, Para state, Brazil, 16:32816 
(1;BR;In Portuguese) 

Regional elevation history from Ribeira belt based in K-Ar dating, 
16:32815 (|;BR;In Portuguese) 

Scheelite distribution a long of amphibolitic belt from greenstone belt 
Barbacena, Minas Gerais, Brazil, 16:32813 (1;BR;ln Portuguese) 

Shoshonitic intrusion magmatism in Pajeu-Paraiba belt: the Bom 
Jardim complex, 16:32800 (I;BR;In Portuguese) 

The importance of the radioactive decay study on prospecting, re- 
search and plough of uranium, 16:29846 (1;BR;ln Portuguese) 
The Paranagua Batholith: proposition, age, petrogenetic consider- 

ations and tectonics implication, 16:32802 (1;BR;ln Portuguese) 

Transamazonic foundation from Borborema Province, 16:31524 
(I;BR;In Portuguese) 

Ultrapotassic rocks geology from Salgueiro region, Pernambuco 
state, Brazil, 16:32806 (1;BR;In Portuguese) 

Use of Pb and Sr isotopes on the determination of lead mineraliza- 
tion sources from Ribeira valley - Sao Paulo and Parana states, 
16:31521 (|;BR;In Portuguese) 


Sociedade Brasileira de Microscopia Eletronica, Rio de Janeiro, 
RJ (Brazil) 

Determination of fossils invertebrates shell by x-ray spectrometry 
and scanning electron microscopy, 16:31526 (1;BR;ln Por- 
tuguese) 

Lipids and basic proteins detection in plasmatic grains of try- 
panosomatides by ultra-structural cytochemistry, 16:32686 
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Microstructural characterization of zirconium-niobium alloys, 
16:31265 (1;BR;In Portuguese) 

Microstructural morphology of a superalloy in melt rough state, 
16:31364 (I;BR;In Portuguese) 

Microstructural studies of Y-PZT, 16:31362 (1;BR;In Portuguese) 

Microstructural studies on Y-TZP, 16:31448 (|;BR;In Portuguese) 

Mycoplasmas detection in cells and serum culture by. negative 
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Sweeping microscopy in ancilostomides larvae found in human 
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A technique with double contrast for large intestine -Comparative 
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Acute abdomen - correlation ultrasound - conventional radiology, 
16:32626 (IA;BR;In Portuguese) 
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Brain computerized tomography in schistossomosis hepato- 
splenic, 16:32624 (IA;BR;In Portuguese) 

Comparative study of knee arthrography and arthroscopy, 
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Evaluation of obstructive ictericia by the following methods: ultra- 
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endoscopic colangiopancreatography, 16:32610 (IA;BR;In Por- 
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Image of magnetic resonance of the normal femural joint, 
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sis of 13 cases with emphasis to the radiological aspects, 
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Twenty cases report, 16:32613 (IA;BR;In Portuguese) 

Radiological disturbs of the AIDS in the thorax, 16:32631 (IA;BR;In 
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Portuguese) 

Radiology with baritaded bread in the esophagus motor disturbs, 
16:32609 (IA;BR;In Portuguese) 
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16:32615 (IA;BR;In Portuguese) 
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ware, 16:30803 (RA;XA) 
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16:30782 (RA;XA) 
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(RA;XA) 
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(RA;XA) 
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ual control system and a rod position information system, 
16:30796 (RA;XA) 

OSI industrial networking at Electricite de France, 16:30795 (RA;XA) 

Process computer system. Monitoring systems for equipment im- 
portant to safety at Soviet WWER-1000 nuclear power plants, 
16:30787 (RA;XA) 

Redundant communication in a distributed control system, 
16:30793 (RA;XA) 

Requirements for a hierarchical architecture for communication and 
data transfer within a nuclear power station, 16:30801 (RA;XA) 
Safety of distributed control systems: The Sizewell B aspect, 

16:30800 (RA;XA) 

Transient interference immunity of the control and shutdown sys- 
tems of the RBMK-type reactors, 16:30780 (RA;XA) 

Use of digital hardware in Indian PHWRs and a proposed C and | 
scheme for 500 MWe PHWR stations, 16:30802 (RA;XA) 


Soil Conservation Service, Aiken, SC (United States). Savannah 
River Site 
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well, and Allendale Counties, South Carolina, 16:32463 (R;US) 


Solar Energy Research Inst., Golden, CO (United States) 

Desiccant contamination research: Report on the desiccant con- 
tamination test facility, 16:30421 (R;US) 

Improved substrate structures for InP-based devices, 16:31496 
(PA;US) 

Passivation coating for flexible substrate mirrors, 16:30417 (PA;US) 

SERI Solar Radiation Resource Assessment Project: Fiscal year 
1990 annual progress report, 16:30357 (R;US) 

The Alternative Fuels Data Center, 16:30337 (R;US) 


Stanford Linear Accelerator Center, Menlo Park, CA (United States) 


Vacuum window glazings for energy-efficient buildings: Summary 
report, 16:31182 (R;US) 
Solar Kinetics, Inc., Dallas, TX (United States) 
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16:30419 (R;US) 


Soltan Inst. for Nuclear Studies, Otwock-Swierk (Poland) 

8-bit serial-parallel analog-to-digital converter for fast transient 
recorder, 16:32023 (R;PL;In Polish) 

A 12-bit spectroscopy analog-to-digital converter type 713 for CA- 
MAC acquisition systems, 16:32330 (R;PL:In Polish) 

A 12-bit spectroscopy analog-to-digital converter type SAA (Suc- 
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Department of Thermonuclear Research annual report 1989, 
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sion research, 16:33378 (R;PL) 


Southern Co. Services, Inc., Birmingham, AL (United States) 

Advanced Coal Liquefaction Research and Development Facility, 
Wilsonville, Alabama: Run 258 with subbituminous coal: Tech- 
nical progress report, 16:29613 (R;US) 

Advanced Coal Liquefaction Research and Development Facility, 
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Mine) coal: Technical progress report, 16:29614 (R;US) 
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niques for the reduction of nitrogen oxide emissions from 
coal-fired boilers, 16:29717 (R;US) 

The Wilsonville Advanced Coal Liquefaction Research and Devel- 
opment Facility, Wilsonville, Alabama: Run 255 with Martin 
Lake Texas Lignite: Technical progress report, 16:29611 (R;US) 

The Wilsonville Advanced Coa! Liquefaction Research and Devel- 
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coals: Technical progress report, 16:29612 (R;US) 
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opment Facility, Wilsonville, Alabama: Run 253 with Illinois No. 
6 coal: Technical progress report, 16:29610 (R;US) 
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The Wilsonville Advanced Coal Liquefaction Research and Devel- 
opment Facility, Wilsonville, Alabama: Run 256 with Ohio No. 6 
coals: Technical progress report, 16:29612 (R;US) 

Southwest Research Inst., San Antonio, TX (United States). In- 
strumentation and Space Research Div. 

Magnetic resonance instrumentation methods for coal liquefaction 
program: Final report, 16:29634 (R;US) 

Spectra Technology, Inc., Bellevue, WA (United States) 

Apparatus and method for tuned unsteady flow purging of high 
pulse rate spark gaps, 16:32014 (PA;US) 

Improved spark gap switch system with condensable dielectric 
gas, 16:32016 (PA;US) 

SRI International, Menlo Park, CA (United States) 
Hydrothermal pretreatment of coal: Final report, 16:29631 (R;US) 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States) 

A feedback for longitudinal instabilities in the SLC damping rings, 

16:32112 (R;US) 


ERA Vol. 16, No. 11 653 





Stanford Linear Accelerator Center, Menlo Park, CA (United States) 


Alignment of the SLC Final Focus system using beam orbits, 
16:32213 (R;US) 

Automatic network analyzer. procedures for 5045 klystron cavities, 
16:32214 (R;US) 

B-Factories, 16:32067 (R;US) 

CP violation in the B system: Physics at a high luminosity B Fac- 
tory, 16:32993 (R;US) 

Initial alignment of the CLIC, 16:32068 (R;US) 

Kicker thyratron experience from SLC, 16:32212 (R;US) 

Measurement of the neutron spin structure function—Test of the 
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Object oriented programming, 16:33519 (R;US) 

Particle identification at an asymmetric B Factory, 16:32931 (R;US) 

Progress and commissioning of the SLD Cherenkov Ring Imaging 
Detector, 16:32334 (R;US) 

Quantum cosmology on the worldsheet, 16:32849 (R;US) 

Soft and hard pomerons: Is there a distinction?, 16:32985 (R;US) 

Status of supersymmetry breaking in string theory, 16:32994 (R;US) 

The comparison and selection of programming languages for high 
energy physics applications, 16:32893 (R;US) 

Stanford Univ., CA (United States). Center for Design Research 

The use of robots for arms control treaty verification, 16:31334 

(R;US) 
Stanford Univ., CA (United States). Dept. of Operations Research 

Solving problems under uncertainty: Final technical report, Jan- 

uary 1987—December 1990, 16:33468 (R;US) 


Stanford Univ., CA (United States). High Temperature Gasdy- 
namics Lab. 
Optical properties of flyash: Quarterly report, 1 Apri+30 June 
1991, 16:29751 (R;US) 


Stanford Univ., CA (United States). School of Engineering 
Fluid dynamics of double diffusive systems: Progress report, [Au- 
gust 1, 1990—July 31, 1991], 16:32878 (R;US) 


Statens Energiverk, Stockholm (Sweden) 

Accurate determination of sulfur in peat and wood chips, 16:29702 
(R;SE;in Swedish) 

Aerated storage of fuel chips - full-scale test, 16:30345 (R;SE;In 
Swedish) 

Basic handling characteristics of wood fuels - angle of repose, 
friction against surfaces and tendency of bridge for different as- 
sortments, 16:30342 (R;SE) 

Catalytic reduction of nitrogen oxides: 
16:32435 (R;SE) 

Circulation experiments in 1989 at Fjaellbakca HDR test site, 
16:30425 (R;SE) 

Concentration of sugar solutions by reverse osmosis and mechan- 
ical vapour recompression evaporation, 16:31324 (R;SE) 

Different forms of sulfur in peat, 16:29701 (R;SE;In Swedish) 

Experimental determination of biodegradation speed for a number 
of wood fuels, depending on temperature and oxygen content, 
16:30323 (R;SE;in Swedish) 

Fluidized bed combustion kinetics at elevated pressures, 
16:29772 (R;SE) 

Formation of nitrogen oxides during combustion, 16:31792 (R;SE) 

Freezing process and strength of frozen wood particle aggregates, 
16:30340 (R;SE) 

Freezing process of wood particle aggregates, 16:30339 (R;SE) 

Handling characteristics of wood fuels - friction between different 
surfaces and fuel assortments, 16:30343 (R;SE;In Swedish) 

Handling characteristics of wood fuels - tendency to bridge for dif- 
ferent assortments, 16:30344 (R;SE;ln Swedish) 

Investigation of grate combustion of biomass fuels in an experi- 
mental furnace, 16:30327 (R;SE) 

Laser spectroscopic studies of catalysts, 16:31849 (R;SE;In 
Swedish, English) 

Low NO,-firing with LNCFS, 16:29771 (R;SE;In Swedish) 

Process control and emissions: A pilot study on Man-machine in- 
teraction in Swedish waste incineration plants, 16:30447 
(R;SE;In Swedish) 

Production of peat in Finland, Scotland and the Republic of Ireland 
with small scale technology, 16:29578 (R;SE;In Swedish) 

Proton or oxygen ion conducting materials for high temperature 
fuel cells: Final report, 16:31169 (R;SE;In Swedish, English) 

Reactions of mercury with flue gas components, 16:31791 (R;SE) 
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Separation of mercury from flue gases using a selenium filter, 
16:32436 (R;SE;In Swedish) 

Small-scale production of fuel chips - Harvesting methods, power 
requirement and working environment, 16:30252 (R;SE;In 
Swedish) 

Some fundamental aspects of the dewatering of peat, 16:29591 
(R;SE) 

Strength of frozen wood particle aggregates, 16:30341 (R;SE) 
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ments over the grate, 16:30326 (R;SE) 

Technical and economical aspects on the use of chunkwood for 
energy production, 16:30338 (R;SE) 

Technical and economical basis for research and technology de- 
velopment concerning heat storage in ground and water, 
16:30422 (R;SE;In Swedish) 
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borehole, 16:29815 (R;SE;In Swedish) 

The behaviour of mercury in flue gases, 16:32437 (R;SE) 
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ductivity of forest soils, 16:30240 (R;SE;In Swedish) 

Thermal insulation of district heating pipes with materials free from 
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Final report, 16:31307 (R;SE;ln Swedish) 

Truck mounted chipper - a system suitable also for small felling 
objects, 16:30253 (R;SE;In Swedish) 

Working environments in the manual feeding of chipper units fitted 
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places in Norway, 16:32428 (R;NO) 
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Stockholm Environment inst. (Sweden) 
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(R;SE) 
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16:30317 (R;SE) 
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11 to 19 July 1989, 16:31154 (R;SE) 
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The relative sensitivity of ecosystems in Europe to the indirect ef- 
fects of acidic depositions, 16:32523 (R;SE) 

Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires 
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tion, 16:33047 (R;FR;In French) 

Emission of charged particles from the *°Ar + °4Mg system fusion 
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16:33041 (R;FR;In French) 

New Tz = 0 and Tz = -1/2 nuclei: beta decay of ®8Se and §’Se, 
16:33050 (R;FR) 

Studsvik AB, Nykoeping (Sweden) 
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Effects Program, 16:30519 (R;US) 
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1. The application of PIE techniques to the study of the corrosion 
of spent oxide fuel in deep-rock groundwaters. 2. Spent fuel 
degradation, 16:30065 (R;SE) 
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Sveriges Meteorologiska och Hydrologiska Inst., Norrkoeping 
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Is recirculated air profitable?: A comparison of safe recirculation 
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Priority ranging of inorganic substances in coal and refuse ashes 
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GMM - a general microstructural model for qualitative and quanti- 
tative studies of smectite clays, 16:31789 (R;:SE) 

Impact from the disturbed zone on nuclide migration - a radioac- 
tive waste repository study, 16:32565 (R;SE) 

Long term sampling and measuring program. Joint report for 1987, 
1988 and 1989. Within the project: Fallout studies in the Gideaa 
and Finnsjoe areas after the Chernobyl accident in 1986, 
16:32537 (R;SE) 

Numerical groundwater flow calculations at the Finnsjoen site, 
16:30067 (R;SE) 

Overview of geologic and geohydrologic conditions at the 
Finnsjoen site and its surroundings, 16:30066 (R;SE) 

Plutonium solubilities, 16:31844 (R;SE) 

Porosity, sorption and diffusivity data compiled for the SKB 91 
study, 16:32538 (R;SE) 

Preliminary report on longevity of montmorillonite clay under 
repository-related conditions, 16:31790 (R:SE) 

Sealing of rock joints by induced calcite precipitation. A case study 
from Bergeforsen hydro power plant. 16:32823 (R;SE) 

Swedish State Power Board, Vaellingby (Sweden) 

Energy and the public. Contry report Sweden: Study within the 
work of a Technical Study Committee in World Energy Confer- 
ence (WEC), 16:31128 (R;SE) 

Forest fuel quantities, 16:30241 (R:SE:in Swedish) 

Mathematical modelling of water and gas transport in layered soil 
covers for coal ash deposits, 16:29726 (R;SE) 

New logging techniques for lower forest fuel cost, 16:30255 
(R;SE;In Swedish) 

Power system control - in a future perspective, 16:31066 (R:SE;In 
Swedish) 

Utilization of tree sections and residuals for fuelwood. Systems, 
machinery, methods and costs, 16:30254 (R;SE;In Swedish) 
Swedish Univ. of Agricultural Sciences, Garpenberg (Sweden). 

Dept. of Operational Efficiency 
Wood powder - an upgraded wood fuel, 16:30318 (R;SE;In Swedish) 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Radioecology 
Food production after a nuclear war, 16:32690 (R;SE;In Swedish) 
Swedish Univ. of Agriculture, Uppsala (Sweden). Dept. of Micro- 
biology 

Influence of litter quality and fertilization on microbial nitrogen 

transformations in short-rotation forests, 16:30251 (R:SE) 
Sypher-Mueller International, Inc., Ottawa, ON (Canada) 

Alternative fuels for heavy duty engines: Status of fleet trials, 
16:31222 (R;US) 

Syracuse Univ., NY (United States) 

Research program in elementary particle theory: Outstanding Ju- 
nior Investigator Program: Progress report for the Period ending 
December 31, 1991, 16:32943 (R;US) 

Research program in elementary particle theory (Task A): Progress 
report for the period ending December 31, 1991, 16:32944 (R;US) 


T 


Tampella Power, Tampere (Finland) 
LIFAC sorbent injection desulfurization demonstration project: 
Quarterly report No.1 October-December 1990, 16:30458 (R;US) 
Tampere Univ. of Technology (Finland). Thermal Engineering 
Influence of screen plate construction on boundary layer, 
16:30256 (R;Fl;In Finnish) 
Technical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab. 
Research on the fundamentals of milling using miller simulator, 
16:29730 (R;Fl;In Finnish) 
Weather risks in peat production, 16:29731 (R;Fl;In Finnish) 
Technical Univ. of Denmark, Lyngby (Denmark). Dept. of Elec- 
trophysics 
A new model for the sonic borehole logging tool, 16:32446 (R;DK) 
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Technische Hochschule Aachen (Germany) 


Technische Hochschule Aachen (Germany) 

Exergo-economic investigation of processes for the methanol pro- 
duction from natural gas making use of a liquid phase synthesis. 
16:30351 (R:DE:In German) 

Fission product transport in the high temperature gas-cooled 
reactor: Theory, program development and verification by recal- 
culation of experiments, 16:31023 (R:DE;In German) 

Fracture mechanical investigations about crack resistance behav- 
jour in non-transforming ceramics in particular aluminum oxide, 
16:31388 (R:DE:In German) 

Investigation of the macrokinetic regime of the heterogeneously 
catalysed synthesis from carbon dioxide and hydrogen to 
methanol, 16:30350 (R;DE;in German) 

Modelling of release and transport of gases in rock salt in a reposi- 
tory for high-level radioactive waste, 16:30023 (R;DE;In German) 

Thermo-fluid dynamics, corrosion and reactivity effects in case of 
water- and air-ingress accidents in high temperature reactors, 
16:31021 (R:DE;In German) 


Technische Hochschule Darmstadt (Germany). Fachbereich 17 - 
Elektrische Energietechnik 
On load curve synthesis and cost allocation in the electricity indus- 
try, 16:31152 (1;DE;In German) 


Technische Univ. Muenchen, Garching (Germany). Fakultaet 
fuer Physik 
Measurement of partial decay widths of the neutral gauge boson 
Z° of the weak interaction with the ALEPH detector at the ete - 
LEP storage ring, 16:32930 (R;DE;in German) 


Tennessee Univ., Knoxville, TN (United States) 

Investigations of the effects of isotopic substitution and pressure 
on miscibility in polymer-polymer and polymer-solvent systems: 
Progress report, September 1, 1988—February 1, 1991, 
16:31510 (R;US) 


Tennessee Valley Authority, Chattanooga, TN (United States). 
Div. of Water Resources 

Acipenseridae: Sturgeons, 16:32573 (RA;US) 
Amiidae: Bowfin, 16:32677 (RA;US) 
Anguillidae: Freshwater eels, 16:32678 (RA;US) 
Clupeidae: Herrings, 16:32679 (RA;US) 
Esocidae: Pikes, 16:32579 (RA;US) 
Hiodontidae: Mooneyes, 16:32576 (RA;US) 
Lepisosteidae: Gars, 16:32575 (RA;US) 
Osmeridae: Smelts, 16:32578 (RA;US) 
Polyodontidae: Paddlefishes, 16:32574 (RA;US) 
Salmonidae: Trouts, 16:32577 (RA;US) 
Umbridae: Mudminnows, 16:32680 (RA;US) 


Tennessee Valley Authority, Knoxville, TN (United States). Dept. 
of Economic Analysis and Evaluation 
An assessment of Tennessee's Resource Valley as a location for the 
production of recreational marine equipment, 16:31097 (R;US) 


Texas A and M Univ., College Station, TX (United States). Dept. 
of Physics 
Study of neutron-proton interaction in the 300-700 MeV energy re- 
gion: Progress report, July 1990—June 1991, 16:32903 (R;US) 


Texas A and M Univ., College Station, TX (United States). Nu- 
clear Science Center 
Texas Engineering Experiment Station, Texas A and M University 
System, Nuclear Science Center: Facility License No. R-83, 
Docket No. 50-128: Twenty-seventh progress report, January 1, 
1990—December 31, 1990, 16:30823 (R;US) 


Texas Southern Univ., Houston, TX (United States). Samuel N. 
Nabrit Science Center 
A generic guide for the preparation of a quality assurance/quality 
control manual for the design, production, and installation of 
photovoltaic concentrator systems, 16:30420 (R;US) 


Texas Univ., Austin, TX (United States) 


Nonlinear interactions of tearing modes in the presence of shear 
flow, 16:33324 (R;US) 


Texas Univ., Austin, TX (United States). Center for Particle Theory 
Research program in particle physics: Progress report, January 1, 
1991—December 1991, 16:32891 (R;US) 
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Texas Univ., Austin, TX (United States). Dept. of Chemical Engi- 
neering 
Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Quarterly report No. 12, 
April 1-June 30 1991, 16:29719 (R;US) 


Texas Univ., Austin, TX (United States). inst. for Fusion Studies 
Enhancement of current diffusion in the presence of a kink mode 
or an Alfven wave, 16:33328 (R:US) 
Excitation of nonlinear wake field in a plasma for particle accelera- 
tion, 16:32073 (R:US) 
Finite orbit energetic particle linear response to toroidal Alfven 
eigenmodes, 16:33321 (R:US) 
Form invariance in convective-diffusive systems with applications 
to impurity transport, 16:33326 (R;US) 
Geometric phase, rotational transforms and adiabatic invariants in 
toroidal magnetic fields, 16:33323 (R:US) 
Hamiltonian chaos and transport in quasigeostrophic flows, 
16:32880 (R:US) 
lon temperature gradient driven transport in a density modification 
experiment on the TFTR tokamak, 16:33318 (R;US) 
Kinetic theory of rf current drive and helicity injection, 16:33322 
(R;US) 
Power-law energy spectrum and orbital stochasticity, 16:33319 
(R;US) 
Shock formation in a_ poloidally 
16:33320 (R;US) 
Stabilization of the m = 1 tearing mode by resonance detuning, 
16:33327 (R:US) 
Viasov-Maxwell system: 2-D equilibria, reversed field pinches, 
16:33325 (R;US) 
Tilastokeskus, Helsinki (Finland) 
Personal opinions and use of energy in Finland, 16:31158 (R;Fl;In 
Finnish) 
TRW, Inc., Stony Point, NY (United States) 
Advanced slagging coal combustor utility demonstration: Volume 
1, Engineering report: [Final report], 16:29752 (R;US) 
Advanced slagging coal combustor utility demonstration: Volume 
2, Supplemental drawings: [Final report], 16:29753 (R;US) 
Tyotehoseuran Julkaisuja, Helsinki (Finland) 
Microwave oven, combined steam-convection oven and high- 
pressure steamer, energy consumption when heating foods in 
institutional kitchens, 16:31261 (R;Fl;ln Finnish) 


rotating tokamak plasma, 


U 


UKAEA Harwell Lab. (United Kingdom) 
Special postirradiation examination results—Task 2: High Burnup 
Effects Program, 16:30520 (R;US) 


UKAEA Windscale Nuclear Power Development Labs. (United 
Kingdom) 

Destructive and special examinations of eight fuel rods irradiated in 
BR-3—Task 3: High Burnup Effects Program, 16:30531 (R;US) 
Destructive and special examinations of three BWR fuel rods irra- 
diated in TVO-1—Task 3: High Burnup Effects Program, 

16:30532 (R;US) 

Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 16:30512 
(R;US) 

NDT examinations of eighteen fuel rods irradiated for three or four 
cycles in BR-3—Task 3: High Burnup Effects Program, 
16:30530 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postirradiation examination of four fuel rods irradiated one cycle in 
BR-3—Task 3: High Burnup Effects Program, 16:30551 (R;US) 

Postirradiation examination of KWU/CE rodlets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Special postirradiation examination results—Task 2: High Burnup 
Effects Program, 16:30520 (R;US) 

United Kingdom 

1990 No. 1918. The Nuclear Installations Act 1965 (Repeal and 

Modifications) Regulations 1990, 16:33539 (|;GB) 





United Kingdom Nirex Ltd., Harwell (United Kingdom) 

Annual report 1989 1990, 16:30031 (I:GB) 

Engineered barriers: current status 1989, 16:30042 (R;GB) 

The resistance of austenitic stainless steels to pitting corrosion in 
simulated BFS/OPC pore waters containing thiosulphate ions, 
16:31399 (R;GB) 

United Nations Development Programme 

Basic principles of the WHO/UNEP global environmental radiation 
network: GEMS: Global Environmet Monitoring System, 
16:32381 (R;XW) 

Universidad Nacional de Cuyo, Mendoza (Argentina). Inst. Bal- 
seiro 

Computational models of the hydrodynamics of fractured-porous 
media, 16:32447 (R:AR;In Spanish) 

Underground repository for radioactive wastes: Evaluation of the 
physicochemical barriers and the study of velocities, 16:29941 
(R;AR;In Spanish) 

Universidade do Estado, Rio de Janeiro, RJ (Brazil). Inst. de Bi- 
ologia 

Abreu system - dosimetric system to evaluate the performance of 
the basic parameters of photofluorographic equipments, 
16:32268 (1:BR;In Portuguese) 

Universidade Federal, Rio de Janeiro, RJ (Brazil). Coordenacao 
dos Programas de Pos-graduacao de Engenharia 

Preliminary evaluations of social and environmental impacts from 
mine-industrial project - uranium of Lagoa Real, Bahia, Brazil, 
16:29848 (I:BR;In Portuguese) 

Universidade Federal, Rio de Janeiro, RJ (Brazil). Inst. de Biologia 

Polonium and the environment, 16:32405 (1;BR;In Portuguese) 

Universite Mohammed 5, Rabat (Morocco). Faculte des Sciences 

Contribution to physico-chemical study of Timahdit bituminous 
schists (Morocco): Organic matters and metalloporphyrins, 
16:29828 (I;MA;In French) 

Determination of diffusion parameters of Thermal neutrons for 
non-moderator media by a pulsed method and a time indepen- 
dent method, 16:33153 (I;MA;In French) 

University of Southern California, Los Angeles, CA (United 
States) 

Transient behavior of simultaneous flow of gas and surfactant so- 
lution in consolidated porous media, 16:29792 (R;US) 

University of Southern California, Los Angeles, CA (United 
States). Dept. of Chemistry 

Combustion-related studies using weakly-bonded complexes: 
Progress report, 16:31846 (R;US) 

URS/John A. Blume and Associates, Engineers, San Francisco, 
CA (United States) 

Wind response of a tall building with full-scale observations: 
Phase 2, 16:31191 (R;US) 

USDOE Albuquerque Operations Office, Carlsbad, NM (United 
States). Waste Isolation Pilot Plant Project Office 

Implementation of the resource disincentive in 40 CFR Part 
191.14(e) at the Waste Isolation Pilot Plant, 16:32466 (R;US) 

USDOE Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC (United States) 

Improving the efficiency of your gas heating system, 16:31184 
(R;US) 

National Awards Program for Energy Innovation 1991: Project de- 
scriptions, 16:31170 (R;US) 

USDOE Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC (United States). Office of Industrial 
Technologies 

Office of Industrial Technologies research in progress, 16:31249 
(R;US) 

USDOE Assistant Secretary for Defense Programs, Washington, 
DC (United States). Nuclear Safety Diagnostic Div. 

Pilot diagnostic evaluation of maintenance at the Oak Ridge Y-12 
Plant, Buildings 9212 and 9215, 16:31862 (R;US) 

USDOE Assistant Secretary for Defense Programs, Washington, 
DC (United States). Office of Safeguards and Security 

Department of Energy Computer System Security Generic Test 
Methodology Guideline: Description, 16:33470 (R;US) 

Department of Energy Computer System Security Generic Test 
Methodology Example: Example VMS application, 16:33471 
(R;US) 


USDOE Morgantown Energy Technology Center, WV (United States) 


USDOE Assistant Secretary for Defense Programs, Washington, 
DC (United States). Office of the Deputy Assistant Secretary 
for Facilities 

Safety Evaluation Report: Restart of K-Reactor, Savannah River 
Site: Supplement 1, 16:30961 (R;US) 

USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States) 

Summary of fire protection programs of the United States Depart- 
ment of Energy: Calendar years 1988 and 1989, 16:30152 (R;US) 

Tiger Team assessment of the Lawrence Berkeley Laboratory, 
Washington, DC, 16:30151 (R;US) 

USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). RCRA/CERCLA Div. 

Integrated Risk Information System, 16:32770 (R;US) 
Superfund program analysis: Lessons learned, 16:32457 (R;US) 

USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States) 

Clean Coal Technology Demonstration Program: Project status as 
of June 30, 1991, 16:30452 (R;US) 

USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of Naval Petroleum and Oil Shale Re- 
serves 

Report to the President on agreements and programs relating to 
the Naval Oil Shale Reserves, 16:29779 (R;US) 

USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for 
Oil, Gas, Shale and Special Technologies 

Fuel cell systems program plan, fiscal year 1991, 16:31165 (R;US) 

MHD program plan, FY 1991, 16:31163 (R;US) 

Report to the Congress on the storage of refined petroleum products 
and on regional supply interruptions: Volume 1, 16:29802 (R;US) 

Report to the Congress on the storage of refined petroleum products 
and on regional supply interruptions: Volume 2, 16:29780 (R;US) 

USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Strategic Petroleum Reserve Program Office 

Strategic petroleum reserve quarterly report, 16:29778 (R;US) 

USDOE Bonneville Power Administration, Portland, OR (United 
States) 

Energy resources performance report, FY 1989 and FY 1990, 
16:31068 (R;US) 

USDOE Bonneville Power Administration, Portland, OR (United 

States). Office of Engineering 

A comparison of design criteria, construction practices, and cost: 
Bonneville Power Administration, Umatilla Electric Co-Op Asso- 
ciation, Arizona Public Service Company, Ontario Hydro, and 
Los Angeles Department of Water and Power, 16:31069 (R;US) 

A comparison of design criteria, construction practices and cost: 
Among Bonneville Power Administration, Umatilla Electric Co-op 
Association, Arizona Public Service Company, Los Angeles De- 
partment of Water and Power, Ontario Hydro, 16:31070 (R;US) 

USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alter- 
nate Fuels 

Electric power monthly, August 1991, 16:31151 (R;US) 
Quarterly coal report, January-March 1991, 16:29773 (R;US) 
Uranium industry annual 1990, September 1991, 16:29830 (R;US) 

USDOE Energy Information Administration, Washington, DC 

(United States). Office of Energy Markets and End Use 
International petroleum statistics report, August 1991, 16:29800 
(R;US) 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas 
Natural gas monthly, August 1991, 16:29817 (R;US) 
Petroleum supply monthly, August 1991, 16:29799 (R;US) 
Petroleum: An energy profile, 16:29801 (R;US) 
USDOE Joint Integration Office, Albuquerque, NM (United States) 
Comprehensive implementation plan for the DOE defense buried 
TRU- contaminated waste program, 16:29990 (R;US) 

USDOE Morgantown Energy Technology Center, WV (United 
States) 

Advanced development of the nested-fiber filter, 16:29712 (RA;US) 

Advanced research in instrumentation and control technology, 
16:29688 (RA;US) 

Advanced turbine design for coal-fueled engines, 16:29743 (RA;US) 
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USDOE Morgantown Energy Technology Center, WV (United States) 


An advisory expert system for a fluidized-bed gasifier, 16:29606 
(RA:US) 

Analytical characterization of coal surfaces and _ interfaces, 
16:29681 (RA;US) 

AR and TD instrumentation fluidization research, 16:32359 (RA;US) 

AR and TD utilization - Single particle combustion studies, 
16:29733 (RA;US) 

ASA-NDE of solids/ceramics, 16:29713 (RA;US) 

Ash deposition in coal-fired gas turbines, 16:29716 (RA:US) 

Chemical composition monitors for hot gas cleanup, 16:29680 
(RA;US) 

Coal char particle combustion: Transient heating and devolatiliza- 
tion, 16:29736 (RA;US) 

Collaborative research on fluidization employing computer-aided 
particle tracking, 16:32237 (RA;US) 

Combustion research for advanced heat engines, 16:29744 
(RA;US) 

Contaminant control - NO, studies, 16:29714 (RA;US) 

Critical properties of ash deposits, 16:29687 (RA;US) 

Diesel utilization of low-rank coals, 16:31312 (RA:US) 

Fate of mineral matter during coal combustion, 16:29739 (RA;US) 

Fundamental research on surface science in support of physical 
beneficiation of coal, 16:29683 (RA;US) 

High-temperature inorganic membrane separations, 16:29607 
(RA;US) 

Identification of materials for hot-gas filter tubesheets, 16:29603 
(RA;US) 

In situ real-time species analysis of particulates and deposits, 
16:32358 (RA;US} 

Innovative coal-fueled diesel engine injector, 16:31313 (RA;US) 

Inorganic transformations during combustion: Mineral and ash 
particle sizing and typing, 16:29685 (RA;US) 

Inorganic transformations during combustion: Coal and ash chem- 
ical composition and size evolution, 16:29738 (RA;US) 

Inorganic transformations during combustion: Synthetic coal - 
Sodium, sulfur and silica, 16:29745 (RA;US) 

Investigation of the rank dependence of tar evolution, 16:29604 
(RA;US) 

Kinetic behavior of solid particles in fluidized beds, 16:29741 
(RA;US) 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:29605 (RA;US) 

Mechanical analysis of ceramic cross flow filters, 16:29711 (RA;US) 

METC control technologies: Sulfur removal studies, 16:29602 
(RA;US) 

Microbial reduction of SO and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desulfur- 
ization of flue gas, 16:29710 (RA;US) 

Modeling the growth of ash deposits, 16:29715 (RA;US) 

Nz2O formation in combustion systems, 16:29732 (RA;US) 

Optical properties of fly ash, 16:29686 (RA;US) 

Rates and mechanisms of combustion of pulverized-coal chars, 
16:29735 (RA;US) 

Rates and mechanisms of pulverized coal devolatilization at rapid 
heating conditions, 16:29734 (RA;US) 

Real-time alkali monitoring system, 16:32348 (PA;US) 

Scale models of fluidized bed combustors, 16:29742 (RA;US) 

Smart structures for fossil energy applications, 16:32357 (RA;US) 

Surface electrochemical control for fine coal and pyrite separation, 
16:29684 (RA;US) 

The pore structure of Argonne coals, 16:29682 (RA;US) 

Thermal/chemical degradation of chemical candle filter materials, 
16:31436 (RA;US) 

Thermal/chemical stability of ceramic cross flow filter materials, 
16:31435 (RA;US) 

Transformation of inorganic coal constituents in combustion sys- 
tems, 16:29737 (RA;US) 

Tube wastage in fluidized beds, 16:29746 (RA;US) 

Turbine combustion phenomena, 16:29747 (RA;US) 

Utilization mechanistic modelling and transport studies, 16:29740 
(RA;US) 

Wear mechanism and wear prevention in coal-fueled diesel en- 
gines, 16:31314 (RA;US) 
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[Overview of the advanced coal research programs.] Keynote ad- 
dress, 16:31142 (RA;US) 

USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (United States) 

Draft Mission Plan Amendment, 16:30014 (R;US) 

Environmental assessment overview: Richton Dome site, Missis- 
sippi, 16:30012 (R;US) 

Environmental assessment: Davis Canyon site, Utah: Volume 1, 
16:30004 (R;US) 

Environmental assessment: Davis Canyon site, Utah: Volume 2, 
16:30005 (R;US) 

Environmental assessment: Davis Canyon site, Utah: Volume 3, 
16:30006 (R:US) 

Environmental assessment: Deaf Smith County site, Texas: Vol- 
ume 1, 16:30097 (R;US) 

Environmental assessment: Deaf Smith County site, Texas: Vol- 
ume 3, 16:30001 (R;US) 

Environmental assessment: Reference repository location, Han- 
ford site, Washington: Volume 1, 16:30002 (R;US) 

Environmental assessment: Reference repository location, Han- 
ford site, Washington, 16:30003 (R;US) 

Environmental assessment: Reference repository location, Han- 
ford Site, Washington: Volume 3, 16:31102 (R;US) 

Environmental assessment: Richton Dome site, Mississippi: Vol- 
ume 1, 16:30007 (R;US) 

Environmental assessment: Richton Dome Site, Mississippi: Vol- 
ume 3, 16:30008 (R;US) 

Environmental assessment: Yucca Mountain site, Nevada research 
and development area, Nevada: Volume 1, 16:30009 (R:US) 
Environmental assessment: Yucca Mountain Site, Nevada Re- 

search and Development Area, Nevada: Volume 2, 16:30010 
(R;US) 

Environmental assessment: Yucca Mountain site, Nevada research 
and development area, Nevada: Volume 3, 16:30011 (R;US) 
USDOE Office of Energy Research, Washington, DC (United 

States). Advanced Energy Projects Div. 
Advanced Energy Projects: FY 1991 research summaries, 
16:31120 (R:US) 

USDOE Office of Environmental Restoration and Waste Man- 
agement, Washington, DC (United States) 

Environmental Restoration and Waste Management (EM) pro- 
gram: An introduction, 16:29983 (R;US) 

USDOE Office of Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Office of Waste 
Operations 

Quality Assurance Program Plan for the Waste Isolation Pilot 
Plant Experimental-Waste Characterization Program: Revision 
1, 16:29984 (R;US) 

USDOE Office of Inspector General, Washington, DC (United 
States) 

Cost of environmental survey testing, 16:31100 (R;US) 

USDOE Office of Policy, Planning and Analysis, Washington, 
DC (United States) 

Guidelines for strategic planning, 16:33447 (R;US) 

USDOE Office of Scientific and Technical Information, Oak 
Ridge, TN (United States) 

Environment, Safety and Health Thesaurus/Dictionary, 16:32380 
(R;US) 

INFOTECH '91: DOE Technical Infomation (Tl) Meeting, 16:33536 
(R;US) 

Office of Industrial Technologies research in progress, 16:31249 
(R;US) 
USDOE Pittsburgh Energy Technology Center, PA (United States) 
Advanced development of the nested-fiber filter, 16:29712 (RA;US) 
Advanced research in instrumentation and control technology, 
16:29688 (RA;US) 

Advanced turbine design for coal-fueled engines, 16:29743 (RA;US) 

An advisory expert system for a fluidized-bed gasifier, 16:29606 
(RA;US) 

Analytical characterization of coal surfaces and _ interfaces, 
16:29681 (RA;US) 

Apparatus for centrifugal separation of coal particles, 16:29590 
(PA;US) 

AR and TD instrumentation fluidization research, 16:32359 (RA;US) 





AR and TD utilization - 
16:29733 (RA:US) 

ASA-NDE of solids/ceramics. 16:29713 (RA:US) 

Ash deposition in coal-fired gas turbines. 16:29716 (RA:US) 

Chemical composition monitors for hot gas cleanup, 16:29680 
(RA;US) 

Coal char particle combustion: Transient heating and devolatiliza- 
tion, 16:29736 (RA;US) 

Collaborative research on fluidization employing computer-aided 
particle tracking. 16:32237 (RA:US) 

Combustion research for advanced heat engines, 16:29744 
(RA;US) 

Contaminant control - NO, studies, 16:29714 (RA:US) 

Critical properties of ash deposits, 16:29687 (RA:US) 

Diesel utilization of low-rank coals, 16:31312 (RA:US) 

Fate of mineral matter during coal combustion, 16:29739 (RA:US) 

Fundamental research on surface science in support of physical 
beneficiation of coal, 16:29683 (RA;US) 

High-temperature inorganic membrane separations, 16:29607 
(RA;US) 

Identification of materials for hot-gas filter tubesheets, 16:29603 
(RA;US) 

In situ real-time species analysis of particulates and deposits, 
16:32358 (RA:US) 

Innovative coal-fueled diesel engine injector, 16:31313 (RA;US) 

Inorganic transformations during combustion: Mineral and ash 
particle sizing and typing, 16:29685 (RA;US) 

Inorganic transformations during combustion: Coal and ash chem- 
ical composition and size evolution, 16:29738 (RA;US) 

Inorganic transformations during combustion: Synthetic coal - 
Sodium, sulfur and silica, 16:29745 (RA;US) 

Investigation of the rank dependence of tar evolution, 16:29604 
(RA;US) 
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AERODYNAMICS 
Aerodynamic Heating 

Status and outlook of CFD technology at Mitsubishi Heavy In- 

dustries Nagoya, 16:33524 (RA;JP;In Japanese) 
Aircraft 

Computer requirements for further CFD development, 16:33520 

(RA;JP;In Japanese) 
Airtoils 

CFD research and systems in Kawasaki Heavy Industnes and 

its future prospects, 16:33522 (RA;JP;In Japanese) 
Computer Codes 

CFD development present and prospects at NAL, 16:33525 

(RA;JP;In Japanese) 
Computerized Simulation 

CFD simulation on a massively parallel processor, 16:33527 

(RA;JP;In Japanese) 
Computers 

CFD analysis related aerospace in Fuji Heavy Industries, Ltd., 
16:33523 (RA;JP;in Japanese) 

CFD research and systems in Kawasaki Heavy industries and 
its future prospects, 16:33522 (RA;JP;in Japanese) 

CFD simulation on a massively parallel processor, 16:33527 
(RA;JP;In Japanese) 

Computer requirements for further CFD development, 16:33520 
(RA;JP;In Japanese) 

Present and future of CFD on the aero-engine development in 
IHI, 16:33521 (RA;JP;in Japanese) 

Software system on parallel processor for computational fluid 
dynamics, 16:33528 (RA;JP;In Japanese) 

Status and outlook of CFD technology at Mitsubishi Heavy In- 
dustries Nagoya, 16:33524 (RA;JP;in Japanese) 

Design 

CFD analysis related aerospace in Fuji Heavy Industries, Ltd., 

16:33523 (RA;JP;in Japanese) 
Engines 

Computer requirements for further CFD development, 16:33520 

(RA;JP;In Japanese) 
Finite Element Method 

Recent advances on a finite element algorithm for computational 

aerodynamics: Transonics - hypersonics, 16:32875 (R;US) 
Helicopters 

CFD analysis related aerospace in Fuji Heavy Industries, Ltd., 

16:33523 (RA;JP;in Japanese) 
Navier-Stokes Equations 

CFD analysis related aerospace in Fuji Heavy Industries, Ltd., 
16:33523 (RA;JP;in Japanese) 

CFD development present and prospects at NAL, 16:33525 
(RA;JP;In Japanese) 





CFD research and systems in Kawasaki Heavy Industries and 
its future prospects, 16:33522 (RA;JP;in Japanese) 

CFD simulation on a massively parallel processor, 16:33527 
(RA;JP;In Japanese) 

Software system on parallel processor for computational fluid 
dynamics, 16:33528 (RA;JP;In Japanese) 

Status and outlook of CFD technology at Mitsubishi Heavy In- 
dustries Nagoya, 16:33524 (RA;JP;In Japanese) 

Numerical Analysis 

CFD development present and prospects at NAL, 16:33525 

(RA;JP;In Japanese) 
Numerical Solution 

Software system on parallel processor for computational fluid 

dynamics, 16:33528 (RA;JP;In Japanese) 
Parametric Analysis 

Status and outlook of CFD technology at Mitsubishi Heavy In- 

dustries Nagoya, 16:33524 (RA;JP;In Japanese) 
Pressure Gradients 

Status and outlook of CFD technology at Mitsubishi Heavy In- 

dustries Nagoya, 16:33524 (RA;JP;In Japanese) 
Space Shuttles 

CFD research and systems in Kawasaki Heavy Industries and 

its future prospects, 16:33522 (RA;JP;in Japanese) 
Subsonic Flow 

CFD analysis related aerospace in Fuji Heavy Industries, Ltd., 

16:33523 (RA;JP;in Japanese) 
Supercomputers 

CFD development present and prospects at NAL, 16:33525 

(RA;JP;In Japanese) 
Supersonic Flow 

Present and future of CFD on the aero-engine development in 

IHI, 16:33521 (RA;JP;In Japanese) 
Supersonic Transport 

CFD analysis related aerospace in Fuji Heavy Industries, Ltd., 

16:33523 (RA;JP;in Japanese) 
Transients 

CFD development present and prospects at NAL, 16:33525 

(RA;JP;In Japanese) 
Transonic Flow 

CFD research and systems in Kawasaki Heavy Industries and 

its future prospects, 16:33522 (RA;JP;In Japanese) 
Wind Tunnels 

Present and future of CFD on the aero-engine development in 

IHI, 16:33521 (RA;JP;in Japanese) 
AEROSOL GENERATORS 

16:31880 (PA;US) 

Proof-of-concept advanced nonpyrotechnic smoke generator 
component test report, 16:31887 (R;US) 

AEROSOLS 
See also RADIOACTIVE AEROSOLS 
SMOKES 

Aerosols on the surface of needles in the vicinity of Winterthur: 
Composition, mass and effects on the needle content of some 
elements, 16:31691 (RA;CH;In German) 

Application of gamma-ray spectroscopy to the differentiation be- 
tween mobile and deposited fission products in pipes, 
16:30983 (R;FR) 

In-situ high resolution particle sampling by large time sequence 
inertial spectrometry, 16:31865 (R;FR) 

AEROSPACE INDUSTRY 

CFD analysis related aerospace in Fuji Heavy Industries, Ltd., 
16:33523 (RA;JP;In Japanese) 

CFD research and systems in Kawasaki Heavy Industries and 
its future prospects, 16:33522 (RA;JP;in Japanese) 

AFTER-HEAT 
Decay heat and heat transfer predictions for spent fuel storage 
systems, 16:29901 (IA;CA) 
AGR REACTOR (WINDSCALE) 
See WAGR REACTOR 
AGR TYPE REACTORS 

See also WAGR REACTOR 

Storage of irradiated advanced gas cooled reactor fuel in CEGB 
reactor ponds, 16:29896 (IA;CA) 


AIR POLLUTION MONITORS 


AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 

See also MANURES 

Dilute acid pretreatment of corn residues and short rotation 
crops, 16:30281 (RA;US) 

Performance of immobilized enzyme on saccharification and 
fermentation of agricultural wastes and wood residues, 
16:30290 (RA;US) 

AGRICULTURE 

See also SILVICULTURE 

Climate change and developing countries: Priorities for policy 
research in the Netherlands, 16:31140 (R;NL) 

Energy innovation and the agro-food industry, 
(R;LU;In English, French) 

AIDS 

Radiological aspects of computerized tomography in AIDS pa- 

tients, 16:32623 (IA;BR;In Portuguese) 


16:31251 


AIR 

Assessment of theoretical and experimental results in the calcu- 
lation of atmospheric dilution factors in the Atucha | nuclear 
power plant, 16:32408 (1;AR;In Spanish) 

Calendar year 1990 air emissions report for the Hanford Site: 
Environmental assurance, 16:30096 (R;US) 

Determination of some trace elements in atmospheric particu- 
lates using a non-destructive neutron activation analysis 
methhod, 16:31531 (IA;IR) 

Effect of initial conditions on combustion generated loads, 
16:31061 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:30107 (R;US) 

Initial testing of a two-dimensional computer code for microwave- 
induced surface breakdown in air, 16:33298 (R;US) 

New gamma-ray buildup factor data for point kernel calcula- 
tions: ANS-6.4.3 standard reference data, 16:33156 (R;US) 

AIR FILTERS 

Materials for hot-gas filter tubesheets, 16:29718 (R;US) 

Semi-annual report of the Department of Energy, Deputy Assis- 
tant Secretary for Environment, Quality Assessment Program, 
16:32403 (R;US) 

AIR FLOW 

Representation of boundary conditions at supply openings, 

16:31899 (R;DK) 
AIR POLLUTION 

See also INDOOR AIR POLLUTION 

Acid rain in Asia, 16:32395 (RA;US) 

Air pollution caused by road vehicles: Two examples from Lyn- 
gby and Aalborg (Denmark), 16:31235 (R;DK;In Danish) 

Air pollution in Damascus city, radiation, gases, air particulates 
and heavy elements, 16:32382 (R;SY;In Arabic) 

Assessment of health risks caused by air pollutants, 16:32759 
(R;SE) 

Climate change and developing countries: Priorities for policy 
research in the Netherlands, 16:31140 (R;NL) 

Comparative investigations regarding the influence of toxic gases 
on the terpene emission of spruces and pines in different sites 
as well as in fumigation chambers, 16:32772 (1;DE;in German) 

Issues of environmental pollution and health, 16:32387 (RA;US) 

Uncertainties in estimating the health benefits of air pollution 
abatement, 16:32386 (RA;US) 

AIR POLLUTION ABATEMENT 

Climate change and developing countries: Priorities for policy 
research in the Netherlands, 16:31140 (R;NL) 

Measures to protect the ozone layer: Status report to the gov- 
ernment regarding the CFC phaseout and proposals for 
measures with regard to halons, 1,1,1-trichloroethane, carbon 
tetrachloride and HCFCs, 16:32430 (R;SE) 

NO, reduction in connection with grate firing, 16:32420 (I;DK;in 
Danish) 

AIR POLLUTION MONITORS 

Demonstration of advanced tangentially-fired combustion tech- 
niques for the reduction of nitrogen oxide emissions from 
coal-fired boilers, 16:29717 (R;US) 
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AIR QUALITY 


AIR QUALITY 

Annual site environmental report for calendar year 1990: Wel- 
don Spring Site Remedial Action Project, Weldon Spring, 
Missouri: Revision 1, 16:30153 (R;US) 

Energy and the environment in the Nordic countries. Vol. 2: Ap- 
pendices, 16:32425 (1;DK;In Danish) 

Mexico City air quality research initiative: An overview and 
some statistical aspects, 16:32419 (R;US) 

Nordic seminar: Indoor air quality and simulations, working con- 
ditions and energy economics, 16:31086 (1;DK;In Danish) 

AIRBORNE PARTICLES 

See PARTICULATES 

AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 

CFD development present and prospects at NAL, 16:33525 
(RA;JP;In Japanese) 

Status and outlook of CFD technology at Mitsubishi Heavy In- 
dustries Nagoya, 16:33524 (RA;JP;In Japanese) 

AIRCRAFT ACCIDENTS 

See ACCIDENTS 

AIRFOILS 

Coning and flat spin of slender bodies at high angles of attack, 
16:31227 (RA;JP;in Japanese) 

Three-dimensional boundary-layer transition on an_ inclined 
cylinder, 16:31225 (RA;JP;in Japanese) 

AKM MUEHLEBERG REACTOR 

See MUEHLEBERG REACTOR 

AKM REACTOR 
See MUEHLEBERG REACTOR 
ALBEDO-NEUTRON DOSEMETERS 

Calibration of albedo-neutron dosemeter in cyclotron of 
IEN/CNEN, 16:32260 (1A;BR;In Portuguese) 

Response of combined albedo-track neutron personnel dosime- 
ters behind IHEP proton synchrotron shielding, 16:32255 
(R;SU) 

ALCOHOL FUELS 
Bioconversion of coal-derived synthesis gas to liquid fuels: Tech- 
nical report, March 1, 1991—May 31, 1991, 16:29639 (R;US) 
ALCOHOLS 

See also BUTANOLS 
ETHANOL 
GLYCEROL 
GLYCOLS 
METHANOL 
PROPANOLS 

Design of a high activity and selectivity alcohol catalyst: Third 
quarterly report, February 7, 1991—May 7, 1991, 16:29645 
(R;US) 

NQR-NMR studies of higher alcoho! synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
16:29625 (R:US) 

ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALGAE 

Bioprocess for CO2-elimination from power plant flue gas: The 

possible use of macroaigae and seawater, 16:30450 (RA;US) 
ALGEBRA 

LAPACK: Linear 

16:33457 (R;US) 
ALGERIA 
Indoor radon measurement in some regions of Algeria, 
16:32411 (IA;IR) 
ALKALI METAL COMPOUNDS 
See also CESIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
RUBIDIUM COMPOUNDS 
SODIUM COMPOUNDS 

Empirical method to estimate probability of fluoride complex for- 
mation and their relative thermal stability, 16:31754 (IA;SU;In 
Russian) 

Investigation into the structure of inorganic fluorides according 
to data on vibrational spectroscopy and x-ray diffraction of 
polycrystals, 16:31745 (IA;SU;In Russian) 


algebra software for supercomputers, 


Synthesis and spectroscopic luminescence study of crystals of 
double yttrium and alkali metal fluorides activated by thallium, 
16:31771 (IA;SU;in Russian) 

ALKALINE EARTH METAL COMPOUNDS 

See also ‘BARIUM COMPOUNDS 

BERYLLIUM COMPOUNDS 
CALCIUM COMPOUNDS 
STRONTIUM COMPOUNDS 

Analysis of high-temperature superconductors by ICP AES and 
XRF analysis, 16:31633 (IA;SU) 

Combination of X-ray fluorescence and neutron activation meth- 
ods in determination of some rare elements and noble metals, 
16:31654 (IA;SU) 

DTA (DSC) and X-ray diffraction of complex fluoroaluminates on 
the basis of usovite, 16:31772 (IA;SU;In Russian) 

Distribution coefficients of rare earth trifluorides during crystal- 
lization of melts of fluorite type difluorides, 16:31766 (IA;SU;In 
Russian) 

Empirical method to estimate probability of fluoride complex for- 
mation and their relative thermal stability, 16:31754 (IA;SU;in 
Russian) 

Fluorine-conducting super-ionic polycrystal conductor, 16:31756 
(IA;SU;In Russian) 

Investigation into the structure of inorganic fluorides according 
to data on vibrational spectroscopy and x-ray diffraction of 
polycrystals, 16:31745 (IA;SU;In Russian) 

Refractions of ions in fluorite structure solid solutions 
M;_x(Y,Ln)xFo,x, 16:31767 (IA;SU;in Russian) 

Study of the high temperature superconducting films composi- 
tion by atomic emission spectral analysis, 16:31604 (IA;SU) 

ALKALINE EARTH METALS 

See also BERYLLIUM 

CALCIUM 
RADIUM 
Metabolic model of alkaline elements in the human organism, 
16:32718 (IA;SU;In Russian) 
ALKANES 
See also CYCLOALKANES 
ETHANE 
METHANE 
PROPANE 

16:29796 (PA;CA) 

Electrochemical applications of 
16:30377 (RA;US) 

Hydrothermal pretreatment of coal: Final report, 16:29631 (R;US) 

Solid superacids as coal liquefaction catalysts: Final report, 
September 1987—December 1990, 16:29615 (R;US) 

Solvent and temperature dependence of the luminescence 
properties of binuclear transition metal complexes, 16:31711 
(RA;US) 

ALKANOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKINES 

See ALKYNES 
ALKYLATES 

See ALCOHOLS 
ALKYNES 

See also ACETYLENE 

Red light induced oxidation of unsaturated hydrocarbons in a 
matrix, 16:31814 (RA;US) 

ALLENE 
Red light induced oxidation of unsaturated hydrocarbons in a 
matrix, 16:31814 (RA;US) 

ALLOY SU31 

See NIOBIUM BASE ALLOYS 
ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 

See CHROMIUM ALLOYS 


soluble polyelectrolytes, 


760 ERA Vol. 16, No. 11 





ALLOY-60T 
See TITANIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-B-66 
See NIOBIUM BASE ALLOYS 
ALLOY-B-88 
See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
SILVER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-NI53CR19FE198NB5MO3 
Microstructural morphology of a superalloy in melt rough state, 
16:31364 (1;BR;in Portuguese) 
ALLOY-RA-333 
Materials for hot-gas filter tubesheets, 16:29718 (R;US) 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-2 
The behaviour of the CANDU calandria tubes, 16:30645 (IA;CA) 
ALLOY-ZR98SN-4 
Effect of hydrides on the ductile-brittle transition in stress-relieved, 
recrystallized and beta-treated zircaloy-4, 16:31350 (R:FR) 
Effects of severe irradiation conditions on the evolution of differ- 
ent initial Zy-4F microstructures, 16:31348 (R;FR) 
Irradiation influence on fatigue behaviour of zircaloy-4 cladding 
tubes, 16:31351 (R:FR) 
Metallographic examination of a CANDU fuel bundie heated un- 
der severe accident conditions, 16:30682 (IA;CA) 
Microstructural and chemical characterization of cladding mate- 
rial Zirconia scales, 16:31349 (R;FR) 
ALLOYS 
See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
BISMUTH ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
HAFNIUM ALLOYS 
INDIUM ALLOYS 
IRON ALLOYS 
LEAD ALLOYS 


ALPHA-BEARING WASTES 


LITHIUM ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
YTTRIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 
Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, March 1, 1991—May 31. 1991, 16:29757 (R:US) 
Non-equilibrium microstructures produced during electron-beam 
and laser-beam surface modification of metallic alloys, 
16:31412 (R:US) 
The new metals and alloys compilation, a powerful materials 
analysis tool, 16:31393 (R:US) 
X-ray fluorescence analysis without standards, 16:31656 (IA;SU) 


ALPHA DECAY RADIOISOTOPES 
See also AMERICIUM 241 
BISMUTH 214 
CALIFORNIUM 252 
LEAD 210 
NEPTUNIUM 237 
PLUTONIUM 236 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
PLUTONIUM 242 
POLONIUM 210 
RADIUM 226 
RADON 220 
RADON 222 
TERBIUM 151 
THORIUM 230 
THORIUM 232 
URANIUM 232 
URANIUM 233 
URANIUM 235 
URANIUM 236 
URANIUM 238 
Joint bone radiobiology workshop: Topical abstracts, 16:32760 
(R;US) 
ALPHA PARTICLES 
Experimental investigations of electron capture from atomic hy- 
drogen and deuterium by alpha particles: Annual progress 
report, 15 September 1990-14 September 1991, 16:33311 
(R;US) 
Modeling of the interactions of alpha particles with the ablation 
cloud of a low-Z pellet for alpha diagnostics: Progress report, 
September 1, 1990—August 31, 1991, 16:33314 (R;US) 


ALPHA REACTIONS 

Neutron production data by (a,n) reaction and spontaneous fis- 
sion, 16:33019 (RA;JP) 

Nuclear data for medical radioisotope production using charged 
particles of energies above 20 MeV, 16:33095 (RA;XA) 

Tables of recommended standard data Neutron yields from al- 
pha particle induced reactions on lithium, beryllium, boron, 
carbon, oxygen and fluorine nuclei for energies up to 10 MeV, 
16:33092 (R;XA) 


ALPHA SOURCES 
Study on the influence of geometric factors on measurements us- 
ing alpha emission sources, 16:32261 (IA;BR;In Portuguese) 


ALPHA SPECTROSCOPY 
Study on the influence of geometric factors on measurements us- 
ing alpha emission sources, 16:32261 (IA;BR;In Portuguese) 


ALPHA-BEARING WASTES 
Actinide extraction chemistry with the amine type of extractants, 
16:29875 (R;FR) 
An as low as reasonably achievable cost benefit (optimization) 
analysis for the shield design criterion at the Hanford Waste 
Vitrification Plant, 16:30084 (R;US) 
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ALPHA-BEARING WASTES 


Analyses of backfilled transuranic wastes disposal rooms. 
16:30064 (R:US) 

Approaches to large scale unsaturated flow in heterogeneous. 
stratified. and fractured geologic media. 16:30044 (R:US) 

Aqueous dissolution of laboratory and field samples from the in- 
situ vitrification process. 16:30055 (R:US) 

Comprehensive implementation plan for the DOE defense 
buried TRU- contaminated waste program, 16:29990 (R:US) 

EG&G sampling program results FY 1989. 16:29924 (R:US) 

Experimental and modeling results for reconsolidation of 
crushed natural rock salt under varying physical conditions: 
Applications to nuclear waste isolation in bedded and domal 
salt formations. 16:30057 (R:US) 

Quality Assurance Program Plan for the Waste Isolation Pilot 
Plant Experimental-Waste Characterization Program: Revi- 
sion 1, 16:29984 (R:US) 

Waste Isolation Pilot Plant (WIPP) five-year Site Specific Plan, 
16:29982 (R:US) 


ALTERNATORS 
Flux compressors for submillisecond pulses, 16:31982 (RA:US) 


ALUMINIA 
See ALUMINIUM OXIDES 


ALUMINIUM 

Aluminium batteries, 16:31082 (R:CH;In German) 

Limitations of the condensed history method for low energy 
electrons, 16:33158 (R:US) 

Photon stimulated desorption from aluminum and stainless 
steel, 16:31345 (R:US) 

Prompt gamma radiation yield during irradiation thick targets of 
B, Al, Si and Sc by 0.5-2.0 MeV protons, 16:33024 (R;UA;In 
Russian) 

Thermal- and ignition-type steam explosions of single drops of 
motten aluminum, 16:30878 (R;US) 

Use of TEM characterization of reactions of MnOz with Cr/(Ill) 
and Al(ill), 16:32521 (R;US) 


ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

Microstructural change and its influence on stress-strain behav- 
ior of two superpiastic materials, 16:31410 (R;US) 

Ordering energy of B2 alloys calculated in the frozen potential 
and Harris Approximations, 16:31355 (R;US) 

Oxide properties of a gamma titanium aluminide: A surtace sci- 
ence study, 16:31396 (R:US) 

Photon stimulated desorption of neutral species from aluminum, 
16:31346 (R;US) 

ALUMINIUM BASE ALLOYS 

The role of anodic dissolution in the stress corrosion cracking of 

Al-Li-Cu alloy 2090, 16:31408 (R;US) 
ALUMINIUM IONS 

Atomic and molecular collision processes: Final report, Decem- 

ber 1, 1986—July 31, 1990, 16:32863 (R:US) 
ALUMINIUM OXIDES 

Evaluation of potential processes for the recovery of resource 
materials from coal residues: Fly ash, 16:29725 (R;US) 

Formation of small metallic precipitates of niobium in a-AlpO3 
implanted with Nb ions, 16:31438 (R;US) 

Fracture mechanical investigations about crack resistance be- 
haviour in non-transforming ceramics in particular aluminum 
oxide, 16:31388 (R;DE;In German) 

Reaction sintering of ZnO-AloO3, 16:31459 (R;US) 

Tensile and cyclic fatigue properties of SiC whisker-reinforced 

Tribological behavior of silver films prepared on ceramic sur- 
faces by ion-beam-assisted deposition, 16:31416 (R;US) 

ALUMINIUM-AIR BATTERIES 

Aluminium batteries, 16:31082 (R;CH;In German) 
ALUMINUM 

See ALUMINIUM 


ALVEOLI (PULMONARY) 
See LUNGS 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
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AMERICAN INDIANS 

Cultural resources overview and management plan for Cheyenne 

Mountain Air Force Base, Colorado, 16:32528 (R:US) 
AMERICIUM 

Cation exchange concentraion of the Americium product from 

TRUEX. 16:30087 (R:US) 
AMERICIUM 241 

Determination in lifetime plutonium and americium body burden 
using whole-body counter, 16:33179 (IA:SU:In Russian) 

Effect of bone-status on retention and distribution of americium- 
241 in bones of small rodents. 16:32754 (R:DE:in German) 

Electromigration of carrier-free radionuclides: 13, lon mobilities 
and hydrolysis of 247 Am(Ill) in aqueous electrolytes, 16:31786 
(R:US) 

Subcellular distribution of ?47Am in beagle lungs following in- 
halation of 247Am(NO3)3 aerosols, 16:32703 (R:US) 

AMERICIUM NITRATES 
Subcellular distribution of 241Am in beagle lungs following in- 
halation of @4'Am(NO3)3 aerosols, 16:32703 (R;US) 
AMINES 
See also ANILINE 
RHODAMINES 

A novel technique for the measurement of photoenhanced elec- 
tron attachment: Implications for an optically—controlled 
diftuse discharge opening switch, 16:32858 (R;US) 

Dynamics of charge-transfer excited states relevant to photo- 
chemical energy conversion: Progress report, April 
1990—March 1991, 16:31717 (R;US) 

Magnetic field effects in Cr(Ill) complexes, 16:31811 (RA;US) 

Pico- and nanosecond studies of the photoreduction of ben- 
zophenone by tertiary amines, 16:31812 (RA;US) 

Surface-modified and coupled semiconductor colloids, 16:30382 
(RA;US) 

AMINO ACIDS 
See also ARGININE 
GLUTAMIC ACID 
TRYPTOPHAN 

Carborany! amino acids for the specific neutron capture therapy 
of malignant melanoma: Progress report, 16:32604 (R;US) 

Kinetic investigation and mathematical modelling of methano- 
genesis, 16:30287 (RA;US) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 

AMINO SUGARS 

See AMINES 
AMINOBENZENE 

See ANILINE 
AMINOGLUTARIC ACID-ALPHA 

See GLUTAMIC ACID 
AMINOGLYCIDES 

See AMINES 
AMMINES 

Long-range electron transfer in ruthenium-modified cytochrome 
c, 16:30397 (RA;US) 

AMMONIA 

VME online system of the Bonn polarized nucleon targets and po- 

larization measurements on NH3, 16:32128 (R;DE;in German) 
AMMONIUM COMPLEXES 

Photoinduced energy and electron transfer in multinuclear tran- 
sition metal complexes, 16:31807 (RA;US) 

AMMONIUM PHOSPHATES 

Electrochemical applications of 
16:30377 (RA;US) 

AMMUNITION 

A report on the Tooele Army Depot tests performed during the 
period between April 23, 1991—May 3, 1991. Application of 
acoustic resonance spectroscopy in CW treaty verification, 
16:32379 (R;US) 

AMYLASE 

Utilization of cheese whey for production of alpha-amylase en- 

zyme, 16:31240 (RA;US) 
AMYLUM 
See STARCH 
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ANADROMOUS FISHES 

See also SALMON 

FDA approved registration of erythromycin for treatment of bac- 
terial kidney disease (BKD) in juvenile and adult chinook 
salmon: Annual report year 1, March 10, 1989—March 9, 
1990, 16:32602 (R;US) 

Lake Roosevelt Fisheries Monitoring Program: Appendices for 
annual report, 1989, 16:32585 (R;US) 

Lake Roosevelt fisheries monitoring program: Annual report, 
August 1988—December 1989, 16:32584 (R;US) 

ANALOG-TO-DIGITAL CONVERTERS 

8-bit serial-parallel analog-to-digital converter for fast transient 
recorder, 16:32023 (R;:PL;in Polish) 

A 12-bit spectroscopy analog-to-digital converter type 713 for 
CAMAC acquisition systems, 16:32330 (R;PL;In Polish) 

A 12-bit spectroscopy analog-to-digital converter type SAA 
(Successive Approximation type with channel width Averag- 
ing) intended for multichannel pulse height analyzer SWAN-1 
based on IBM PC/XT/AT, 16:32332 (R;PL;In Polish) 

A new 12-bit spectroscopy analog-to-digital converter type SAA 
intended for CAMAC acquisition systems, 16:32331 (R;PL;In 
Polish) 

Multichannel amplitude-to-digital converter for cosmic ray exper- 
iment, 16:32316 (RA:SU:In Russian) 

Parallel analog-to-digital converters in the electronic equipment 
for physical experiments, 16:33484 (RA;SU;In Russian) 

Spectrometric analog-to-digital converter, 16:32314 (RA;SU;In 
Russian) 

Spectrum digital stabilizer, 16:32306 (RA;SU;In Russian) 

ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 
ANALYSIS (THERMAL) 
See THERMAL ANALYSIS 
ANALYZERS (PULSE) 
See PULSE ANALYZERS 
ANCHORS 

Final report on dynamic analysis of three-dimensional cable sys- 

tems, 16:29813 (1;DK;in Danish) 
ANDRADITE 

X-ray absorption fine structure of systems in the anharmonic 

limit, 16:33245 (R;US) 
ANGARA-5 DEVICE 
Diagnostics of neutron radiation at the ‘Angara-5’ device, 
16:33340 (R;SU;In Russian) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANGOLA 

Evidences of a transamazonic cycle in Cabo Frio region, Ru, 
Brazil and its correlation with the craton of Angola, Africa, 
16:32811 (1;BR;in Portuguese) 

ANILINE 

Aluminium batteries, 16:31082 (R;CH;In German) 

Anomalous vibrational modes in acetanilide: A F.D.S. incoher- 
ent inelastic neutron scattering study, 16:32869 (R;US) 

ANIMAL CELLS 
See also RESPIRATORY TRACT CELLS 
TUMOR CELLS 

New methods for growing plant and mammalian cells and for 
dissociation of methanol, 16:30311 (RA;US) 

Water content in mammal cells as a factor determining dose of 
tritium oxide, 16:32724 (IA;SU;In Russian) 

ANIMAL FEEDS 
MSW volume reduction, value recovery, and value addition, 
16:31266 (RA;US) 
ANIMAL GROWTH 
Animal Production and Health Newsletter. No. 14, 16:32688 (1;XA) 
ANIMAL TISSUES 

Semi-annual report of the Department of Energy, Deputy Assis- 
tant Secretary for Environment, Quality Assessment Program, 
16:32403 (R;US) 

ANIMALS 
See also DOMESTIC ANIMALS 


AQUIFERS 


Food production after a nuclear war, 16:32690 (R;SE;In Swedish) 
ANL 
Development and pilot demonstration program of a waste mini- 
mization plan at Argonne National Laboratory, 16:29937 (R:US) 
ANODES 
The effects of microstructure on the corrosion of glycine/nitrate 
processed cermet inert anodes: A preliminary study: Inert 
Electrodes Program, 16:31462 (R;US) 
ANTARCTIC OCEAN 
See SEAS 
ANTHRACENE 
Photoinduced charge separation by polymer-bound chro- 
mophores, 16:31801 (RA;US) 
ANTHRACITE 
Fundamental research on surface science in support of physical 
beneficiation of coal, 16:29683 (RA;US) 
ANTHRAQUINONES 
Reversible charge transfer in meso-linked porphyrin- 
anthraquinone molecules, 16:31798 (RA;US) 
ANTIMONIDES 
An overview of the electronic properties of InAs; _,Sb, strained- 
layer superlattices (0 < x <1), 16:31500 (R;US) 
ANTIMONY ALLOYS 
Composition and structure control for thin anodic oxide films on 
InSb, 16:31369 (IA;SU;In Russian) 
ANTIMUONS 
See MUONS PLUS 
ANTINUCLEONS 
Annihilation of deeply bound anti-nucleons in sigma-omega 
model, 16:33111 (IA;BR;In Portuguese) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTISERUM 
See IMMUNE SERUMS 
APERTURES 
Compact UHV valve with field replaceable windows, 16:32126 
(R;US) 
APPARATUS 
See EQUIPMENT 
APPENDIX (VERMIFORM) 
See LARGE INTESTINE 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Biological investigations off the Oskarshamn nuclear power sta- 
tion during the 1980's, 16:30820 (R;SE) 
Concluding remarks: Promises and limitations of individual cell 
and particle analysis, 16:32785 (R;US) 
Metals along the Swedish west coast and in the Oeresund, 
16:32571 (R;SE;in Swedish) 
AQUEOUS HUMOR 
See BODY FLUIDS 
EYES 
AQUEOUS SOLUTIONS 
16:31259 (PA;US) 
AQUIFERS 
An aquifer based energy system: Design, building and commis- 
sioning of the SAS head office, Solna, 16:31172 (R;SE;In 
Swedish) 
An aquifer based energy system: Evaluation at the SAS head 
office, Solna, 16:31173 (R;SE;in Swedish) 
Application of artificial tracer in pollution studies, 16:32471 
(RA;XA) 
Aquifer characteristics of the shallow Burlington-Keokuk lime- 
stone at the Weldon Spring site, 16:30156 (RA;US) 
Geohydroiogy of bedrock aquifers and public supply and do- 
mestic water use, 1962-85, in St. Charles County, Missouri, 
16:32799 (RA;US) 
Groundwater modeling at the Weldon Spring chemical 
plant/raffinate pits and vicinity properties, 16:30157 (RA;US) 
Hydraulic management of the whole plant phreatic water, 
16:32448 (R;FR;In French) 
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AQUIFERS 


Hydrostratigraphic analysis of the Pilot Remediation Test Area. 
16:32580 (R:US) 

Site-specific investigations on aquifer thermal energy storage 
for space and process cooling, 16:31076 (R:US) 

The University of Minnesota aquifer thermal energy storage 
(ATES) field test facility — system description, aquifer character- 
ization, and results of short-term test cycles, 16:31075 (R;US) 

Use of artificial tracers for the determination of aquifer parame- 
ters, 16:32473 (RA;XA) 

Use of tracers in well tests, 16:32474 (RA;XA) 

ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARCHAEOLOGICAL SITES 

Cultural resources inventory and evaluation for Science City, 
conducted for expansion of the Maui Space Surveillance Site, 
Haieakala, Maui, Hawaii, 16:31095 (R;US) 

ARGENTINA 

Developments in CANDU fuel technology 
16:30655 (IA;CA) 

Uranium production and demand projection for the Argentine 
Republic, 16:29837 (RA;XA) 

ARGENTINE ORGANIZATIONS 
Training courses for Latin American human resources in sub- 
jects related to RERTR program, 16:30855 (IA:AR) 
ARGENTINE REACTOR RA-3 
See RA-3 REACTOR 
ARGININE 
16:31494 (PA;US) 
ARGON 
Alleviation of interferences and reduction of sample memory in in- 
ductively coupled plasma mass spectrometry, 16:31688 (R;US) 
ARGON 40 REACTIONS 
Emission of charged particles and heavy fragments from the 
42Ar(1100 MeV) + °C. Some aspects of the pre-equilibrium 
and statistical emissions in the scope of an inverse kinematics 
reaction, 16:33047 (R;FR:in French) 


in Argentina, 


Emission of charged particles trom the “Ar + 24Mg system fu- 


sion process studied by inverse kinematics at 27.5 
MeV/nucleon, 16:33041 (R;FR;In French) 
impact-parameter determination in heavy-ion collisions by the de- 
tection of high-energetic photons, 16:33064 (R;DE;in German) 
ARGON 40 TARGET 
Neutron cross section measurement using the Oak Ridge Elec- 
tron Linear Accelerator: Performance report, August 
1990—July 1991, 16:33033 (R;US) 
ARGON IONS 
Experimental study of interactions of highly charged ions with 
atoms at keV energies: Progress report, February 16, 1990— 
June 30, 1991, 16:32861 (R;US) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARID LANDS 
Ecological perspectives of land use history: The Arid Lands 
Ecology (ALE) Reserve, 16:32530 (R;US) 
Use of mesoscale meterorological modeling as an assessment 
of summer urban heat islands, 16:31283 (RA;US) 
ARIZONA 
Adoption, implementation, and enforcement of commercial build- 
ing energy codes in Arizona and New Mexico, 16:31141 (R;US) 
ARMS CONTROL 
Buddy Tag’s motion sensing and analysis subsystem, 16:31333 
(R;US) 
Safeguards and Security progress report, January—-September 
1990, 16:30196 (R;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
BENZENE 
HALOGENATED AROMATIC HYDROCARBONS 
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POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 

Anaerobic liquetaction/solubilization of coal by microorganisms 
and isolated enzymes, 16:29609 (R:US) 

Control of genes encoding catabolic enzymes in Bradyrhizo- 
bium: Progress report, 16:32675 (R:US) 

Interactive chemistry of coal-petroleum processing: Final report, 
16:29617 (R;US) 

Quenching of triplet states of aromatic hydrocarbons by kety! 
radicals. 16:31816 (RA:US) 

The suitability of Surface Enhanced Raman Spectroscopy 
(SERS) to fiber optic chemical sensing of aromatic hydrocar- 
bon contamination in groundwater, 16:32449 (R;US) 

ARRAY PROCESSORS 

Gang scheduling a parallel machine, 16:33532 (R;US) 

Massively parallel computing at Sandia and its application to na- 
tional defense, 16:32377 (R;US) 


ARSENIC COMPOUNDS 
An overview of the electronic properties of InAs; _,Sb, strained- 
layer superlattices (0 < x <1), 16:31500 (R;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 


ARTHRITIS 
See RHEUMATIC DISEASES 


ARTIFICIAL INTELLIGENCE 

Analysis of complexity bounds for pac-learning with random 
sets, 16:33512 (R;US) 

Information dynamics of self-programmable matter, 16:33506 
(R;US) 

The application of automated reasoning to proof translation and 
to finding proofs with specified properties: A case study in 
many-valued sentential calculus, 16:33455 (R;US) 

ARTIFICIAL ORGANS 
ECMO - Safety and efficacy, 16:32653 (R;SE) 
ARYL RADICALS 

See also NAPHTHYL RADICALS 

Dynamics of charge-transfer excited states relevant to photo- 
chemical energy conversion: Progress report, April 
1990—March 1991, 16:31717 (R;US) 

ASDEX TOKAMAK 

Electron particle transport properties of sawtooth-free peliet- 
tuelled ASDEX discharges, 16:33348 (R;DE) 

Monte Carlo calculations with the MCNP code for investigations 
of neutron and photon transport at the ASDEX upgrade toka- 
mak, 16:33358 (R;DE) 

Sawtooth-free Ohmic discharges in ASDEX and the aspects of 
neoclassical ion transport, 16:33350 (R;DE) 

ASH SEPARATORS 
See INERTIAL SEPARATORS 


ASHES 

See also FLY ASH 

Analysis of ashes using AAS, 16:31559 (IA:SU) 

Ash deposition in coal-fired gas turbines, 16:29716 (RA;US) 

Characterization of combustion products from drop-tube and pi- 
lot scale combustion experiments, 16:29700 (RA;US) 

Critical properties of ash deposits, 16:29687 (RA;US) 

Evaluation of vitrifying municipal incinerator ash, 16:31306 (R;US) 

Fundamental studies on the residual ash formation and mineral 
matter vaporization during pulverized coal combustion, 
16:29761 (RA;US) 

In situ real-time species analysis of particulates and deposits, 
16:32358 (RA;US) 
Inorganic transformations during combustion: Coal and ash 
chemical composition and size evolution, 16:29738 (RA;US) 
Inorganic transformations during combustion: Mineral and ash 
particle sizing and typing, 16:29685 (RA;US) 

Mineral transformations: Residual ash formation during the 
combustion of a utility grind coal, 16:29759 (RA;US) 

Modeling the growth of ash deposits, 16:29715 (RA;US) 

Priority ranging of inorganic substances in coal and refuse 
ashes from environmental effects viewpoint, 16:29728 
(R;SE;iIn Swedish) 





ASIA 

See also CHINA 
INDIA 
INDONESIA 
JAPAN 
MALAYSIA 
PHILIPPINES 
REPUBLIC OF KOREA 
SINGAPORE 
THAILAND 
TURKEY 
USSR 

Acid rain in Asia, 16:32395 (RA;US) 

Automobiles, fossil fuels and the environment: The Asia-Pacific 
region in global context, 16:32393 (RA;US) 

Climate change concerns and Asia-Pacific energy policies, 
16:32389 (RA;US) 

Technological challenges in refining - The costs of 1990’s gaso- 
line and diesel, 16:31145 (RA;US) 

The energy supply and demand outlook in the Asia-Pacific re- 
gion, 16:31143 (RA;US) 

U.S. policies for the global environmental challenge, 16:31113 
(RA;US) 

ASPERGILLUS 

Cell associated 6-galactosidase activity in mycelial pellets of 
Aspergillus and Penicillium sp., 16:32667 (RA;US) 

Induction of mutation in Aspergillus niger for conversion of cellu- 
lose into fuel precursor, 16:30314 (RA;US) 

Performance of immobilized enzyme on saccharification and 
fermentation of agricultural wastes and wood residues, 
16:30290 (RA;US) 

ASTROPHYSICS 

Exploring the universe with shell model, 16:32853 (R;US) 
ASYMPTOTIC CONDITIONS 

See BOUNDARY CONDITIONS 
ATMOSPHERIC CIRCULATION 

A three-dimensional numerical simulations of mesoscale flow 

over KSC/CC area of Florida, 16:32438 (R;US) 

ATOMIC ABSORPTION SPECTROSCOPY 

See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 

See also CHALK RIVER NUCLEAR LABS 

List of publications 1986-1987, 16:33440 (R;CA) 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 

Physics Division annual review, April 1, 1990—March 31, 1991, 

16:33012 (R;US) 

ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOMKI CYCLOTRON 

See DEBRECEN CYCLOTRON 
ATOMKRAFTWERK MUEHLEBERG 

See MUEHLEBERG REACTOR 
ATOMS 

See also HADRONIC ATOMS 

Coherent atomic excitation in an optical cavity, 16:32873 (R;US) 

Unitary semiclassical theory of Coulomb excitation of atoms, 
16:32864 (R;SU;In Russian) 

ATTENUATION 
New gamma-ray buildup factor data for point kernel! caicula- 
tions: ANS-6.4.3 standard reference data, 16:33156 (R;US) 
AUSTENITIC STEELS 

See also STEEL-CR16NI1S5MO3NB 
STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR18NI10T! 
STEEL-CR18NI11NB 
STEEL-CR19NI10 
STEEL-CR19NI/10-L 


BACILLUS 


Evaluation of advanced austenitic alloys relative to alloy design 
criteria for steam service: Part 2, 20 to 30 % chromium alloys, 
16:30446 (R;US) 

AUSTRALIA 

Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the Republic of 
Singapore concerning co-operation on the physical protection 
of nuclear material: Australian Treaty Series 1989 No. 34, 
16:31327 (1;AU) 

Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the United States 
of America concerning Australian ores containing uranium or 
thorium (monazite and xenotime): Australian Treaty Series 
1989 No. 31, 16:31328 (1;AU) 

Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the Republic of 
Singapore concerning co-operation on the physical protection 
of nuclear material: Australian Treaty Series 1989 No. 34, 
16:31327 (1;AU) 

Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the United States 
of America concerning Australian ores containing uranium or 
thorium (monazite and xenotime): Australian Treaty Series 
1989 No. 31, 16:31328 (I;AU) 


AUTOCLAVES 
Coal selection studies for chinese coal liquefaction, 16:29666 
(IA;JP;In Japanese, English) 
AUTOMATION 
Automated questionnaire for sensitive positions, SF-86 (QSP 
system), 16:33454 (R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
EFFICIENCY 
AUTOMOBILES 
Analyzing US tra ion efficiency standards, beyond the 
National Energy Strategy (NES), 16:31233 (R;US) 
Automobiles, fossil fuels and the environment: The Asia-Pacific 
region in global context, 16:32393 (RA;US) 
AUTOMOTIVE FUELS 
Ahternative motor fuels: Research, development and demon- 
stration programme. Annual report 1990, 16:31325 (R;SE) 
Analyzing US tra ion efficiency standards, beyond the 
National Energy Strategy (NES), 16:31233 (R;US) 
AUTORADIOGRAPHS 
See IMAGES 
AZOTOBACTER 
[Catalytic mechanism of hydrogenase from aerobic N2-fixing mi- 
croorganisms]: Annual Progress report, 16:32591 (R;US) 


B CODES 
BCD/CPS: An event-level GEANTS parallelization via CPS, 
16:32335 (R;US) 
Blow.MOD2: a program for blowdown transient calculations, 
16:31903 (1;AR;in Spanish) 
B MESONS 
B-Factories, 16:32067 (R;US) 
CP violation in the B system: Physics at a high luminosity B 
Factory, 16:32993 (R;US) 
Particle identification at an asymmetric B Factory, 16:32931 
(R;US) 
BACILLUS 
See also THIOBACILLUS FERROXIDANS 
A structured model for vegetative growth and sporulation in 
Bacillus thuringiensis, 16:32673 (RA;US) 
Entrapped thermoalkalophilic Bacillus and endoglucanase pro- 
duction, 16:32669 (RA;US) 
Kinetics of growth and catechol production by Bacillus 
stearothermophilus BR219, 16:32666 (RA;US} 
Remote detection of at herically dispersed vegetative cells 
using fluorescence LIDAR, 16:32418 (R;US) 
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BACILLUS 


Strain development for alcohol production from hemicellulose 

hydrolyzate, 16:32598 (RA;US) 
BACKFILLING 

Analyses of backfilled transuranic wastes disposal rooms, 
16:30064 (R;US) 

Summary of WIPP Room B heater test brine and backfill mate- 
rial data, 16:30056 (R;US) 

BACKGROUND RADIATION 
Gamma radiation levels around the highest background area in 
Poland, 16:32493 (IA;IR) 
BACTERIA 

See also AZOTOBACTER 
BACILLUS 
CLOSTRIDIUM 
ESCHERICHIA COLI 
PSEUDOMONAS 
RHIZOBIUM 
RHODOPSEUDOMONAS 
RHODOSPIRILLUM 
STREPTOMYCES 
ZYMOMONAS MOBILIS 

Anaerobic O-demethylation of phenyimethylethers: Final report, 
June 1, 1988—May 31, 1991, 16:30315 (R;US) 

Comparative microbial degradation of organic cyanide, 
16:32674 (RA;US) 

Extractive fermentation of acetic acid: Economic trade-off be- 
tween yield of Clostridium and concentration of Acetobacter, 
16:30294 (RA;US) 

Growth of aerobic bacteria on alkali-solubilized lignite, 16:29598 
(RA;US) 

Isolation of amoebic-bacterial consortia capable of degrading 
trichloroethylene, 16:32543 (RA;US) 

Methanol suppression of trichloroethylene degradation by M. tri- 
chosporium, 16:32453 (RA;US) 

Plant extract estimulation of biofilm production by the tea fungus 
Acetobacter xylinum, 16:32671 (RA;US) 

BALLISTIC MISSILE DEFENSE 

Massively parallel computing and the mid-course tracking prob- 

lem, 16:32378 (R;US) 
BALTIC SEA 

Large-scale environmental effects and ecological processes in 
the Baltic Sea: Research programme for the period 1990- 
1995 and background documents, 16:32570 (R;SE) 

BANKS 
See COMMERCIAL BUILDINGS 
BARITE 

Use of Pb and Sr isotopes on the determination of lead mineral- 
ization sources from Ribeira valley - Sao Paulo and Parana 
states, 16:31521 (1;BR;In Portuguese) 

BARIUM COMPOUNDS 
See also BARIUM FLUORIDES 
BARIUM OXIDES 

Neutron diffraction investigations of the electric field influence 
on the crystals of Sr,Ba;_,NboO, (x=0.70, 0.75), 16:33235 
(R;SU;In Russian) 

BARIUM FLUORIDES 

Cross-iluminescence in BaYoFg crystals, 16:33231 (IA;SU;In 
Russian) 

Spectra and models of luminescence of barium-based fluorides, 
16:33220 (R;SU) 

BARIUM OXIDES 

Anisotropic twin boundary pinning in YBazCu3O,, 16:31426 
(R;US) 

Anisotropy in the a-b plane of normal and superconducting 
YBapCu30,, 16:31422 (R;US) 

Critical currents in sputtered YBCO films, 16:31420 (R;US) 

Electrical transport across grain boundaries in bicrystals of 
YBapCu307,, 16:31424 (R;US) 

Magnetic relaxation in a single crystal of YBagCu3O,, 16:31421 
(R;US) 

Mechanical after-effect studies of oxygen 
YBazCu307_ 5, 16:31457 (R;US) 

Neutron irradiation effects on YBCO single crystals, 16:31427 
(R;US) 


relaxation in 
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Neutron scattering from the flux lattice in high temperature su- 
perconductors, 16:31443 (R;US) 
Polarization dependent x-ray spectroscopy of high 
T-superconductors, 16:31429 (R;US) 
BARYON NUMBER 
An introduction to baryon violation in standard electroweak the- 
ory, 16:32987 (R;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also DIBARYONS 
HYPERONS 
NUCLEONS 
Electromagnetic moments of hadrons and quarks in a hybrid 
model, 16:32962 (R;SU) 
BASALT 
Geochemistry contribution of Pb isotopes on basalts origin study 
from Parana basin, Brazil, 16:32817 (1;BR;In Portuguese) 
BASEDOW’'S DISEASE 
See HYPERTHYROIDISM 
BASTNAESITE 
Concentration of rare earths ore from Pocos de Caldas - MG, 
Brazil, 16:29851 (1;BR;In Portuguese) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Pacific Northwest Laboratory annual report for 1990 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
16:32757 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAGLES 
Comparison of bone lesions induced by inhaled °°SrCi, or 
238 PuO2, 16:32702 (R;US) 
Joint bone radiobiology workshop: Topical abstracts, 16:32760 
(R;US) 
The toxicity of inhaled particles of 75®PuO, in dogs, 16:32704 
(R;US) 
BEAM DYNAMICS 
See also BEAM-BEAM INTERACTIONS 
BETATRON OSCILLATIONS 
A feedback for longitudinal instabilities in the SLC damping 
rings, 16:32112 (R;US) 
Hamiltonians and Lagrangians for one-dimensional autonomous 
systems and dissipative systems, 16:32115 (R;US) 
Three-dimensional dynamic calculation in the low energy region 
of an electron linac, 16:32070 (R;CN;in Chinese) 
BEAM FOCUSING MAGNETS 
Alignment of the SLC Final Focus system using beam oprbits, 
16:32213 (R;US) 
BEAM HOLES 
Assessment of beam tube performance for the MAPLE research 
reactor, 16:30831 (IA;CA) 
BEAM MONITORING 
Measuring beam parameters on the U-70 and LU-30 accelera- 
tors by digital television system, 16:32143 (R;SU;in Russian) 
BEAM MONITORS 
See also MAGNETOINDUCTION SENSORS 
A study of the information content of beam sensing measure- 
ments, 16:32117 (R;US) 
Design and basic parameters of a contactless beam cross sec- 
tor monitor, 16:32184 (RA;SU;in Russian) 
Screens for beam monitoring, 16:32142 (R;SU;In Russian) 
BEAM OPTICS 
1.54GeV damping ring design for linear collider, 16:32221 
(RA;JP) 
Achromatic magnetooptical system, 16:32165 (RA;SU;in Rus- 
sian) 
Application of Lie algebraic for ion optics, 16:32090 (RA;SU;In 
Russian) 
BEAM PROFILES 
A beam profile monitor for small electron beams, 16:32118 (R;US) 





BEAM TRANSPORT 
GPIB interface of IBM-PC compatible microcomputer and multi- 
meter HP3457A for the automatization of temperature 
measurements, 16:32130 (R:BR;In Portuguese) 
HIF transport code FOCI, 16:33430 (R;US) 
Impedance scaling and _ synchrotron 
16:32113 (R;US) 
Transport and error sensitivity in a heavy-ion recirculator, 
16:33429 (R;US) 
BEAM WIDTHS 
See BEAM PROFILES 
BEAM-BEAM INTERACTIONS 
Head-on and long range beam-beam tune shifts spread in the 
SSC, 16:32114 (R;US) 
Report of the group on beam-beam effects in circular colliders, 
16:32111 (R;US) 
BEAM-PLASMA SYSTEMS 
Current neutralization in high-energy proton bunches passing 
through a gas, 16:33362 (R;UA:In Russian) 
Nonlinear dynamics of the interaction of molulated electron 
beam with a cold plasma, 16:33359 (R;UA;In Russian) 
BEANS 
Energy savings in legume canning plants: 
project: Final report, 16:31250 (R;LU) 
BEARINGS 
Seismic base isolation: Elastomer characterization, bearing 
modeling and system response, 16:31466 (R;US) 
BELGIUM 
Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 
BENCH-SCALE EXPERIMENTS 
Experimental investigation of heat transfer in the transition re- 
gion, 16:31902 (R;FR) 
Research on it/d process supporting unit (PSU), 16:29657 
(IA;JP;In Japanese, English) 
BENTONITE 
Application of a structured light source for surface mapping in 
the Fernald K-65 silos, 16:29981 (R;US) 
Porosity, sorption and diffusivity data compiled for the SKB 91 
study, 16:32538 (R;SE) 
Research on swelling clays and bitumen as sealing materials for 
radioactive waste repositories, 16:29989 (R;GB) 
BENZENE 
Biodegradation of mixtures of hazardous organic compounds, 
16:29806 (RA;US) 
BENZOPHENONE 
Pico- and nanosecond studies of the photoreduction of ben- 
zophenone by tertiary amines, 16:31812 (RA;US) 
Quenching of triplet states of aromatic hydrocarbons by kety! 
radicals, 16:31816 (RA;US) 
BENZOQUINONES 
Energy relations for electron transfer, 16:31804 (RA;US) 
Photoinduced electron transfer in ordered polymers: Charge 
transport forpoly(amino acids) containing electroactive side 
chains, 16:31802 (RA;US) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERYLLIA 
See BERYLLIUM OXIDES 
BERYLLIUM 
Estimation of size of secondary particle emission region in pro- 
cesses with cumulative particle production, 16:32908 
(R;SU;In Russian) 
Responses of rat lungs following inhalation of beryllium metal par- 
ticles to achieve relatively low lung burdens, 16:32767 (R;US) 
Use of complex standards for laser microanalysis, 16:31606 
(IA;SU) 
BERYLLIUM 9 TARGET 
Tables of recommended standard data Neutron yields from al- 
pha particle induced reactions on lithium, beryllium, boron, 
carbon, oxygen and fluorine nuclei for energies up to 10 MeV, 
16:33092 (R;XA) 


radiation intercept, 


Demonstration 


BIOCHEMICAL OXYGEN DEMAND 


BERYLLIUM BASE ALLOYS 

Survey of literature, phase diagrams and data: Part 1, Pu-Ag to 

Pu-Sn, 16:31413 (R;US) 
BERYLLIUM COMPLEXES 

Extraction-atomic emission determination of trace admixtures in 
high purity thallium, 16:31619 (IA;SU) 

Extraction-electrothermic atomic absorption determination of 
some metals, 16:31544 (1A;SU) 

Hydration of metal 6-diketonates and its influence on partition 
equilibria in solvent extraction, 16:31520 (R;PL;in Polish) 

Preconcentration of voiatile chelates of metals on electrothermal 
graphite tube atomizer in ETA-AAS, 16:31546 (IA;SU) 

Solvent extraction-atomic-absorption analysis of natural sam- 
ples, 16:31549 (IA;SU) 

BERYLLIUM COMPOUNDS 

See also BERYLLIUM OXIDES 

Absence of antiferromagnetic order in UBe;3, 16:31394 (R;US) 

Analysis of high purity arsenic with concentration of impurities 
by distilling off the base, 16:31613 (IA;SU) 

Direct determination of rare elements microconcentrations in 
mine waters by ICP method, 16:31625 (IA;SU) 

Possibility of determination of rare and dispersed elements in 
fluoride-containing objects using atomic emission method with 
preliminary concentration, 16:31536 (IA;SU;In Russian) 

BERYLLIUM IONS 
Atomic and molecular collision processes: Final report, Decem- 
ber 1, 1986—July 31, 1990, 16:32863 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES 

Dispersion materials standard reference samples in atomic- 
emission spectrometry development, application and 
methodological substantiation, 16:31590 (IA;SU) 

BETA BEAMS (ELECTRONS) 

See ELECTRON BEAMS 

BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY 

Anomalies observed by Skobel’tsyn in the beta decay and new 

resonances in quantum electrodynamics, 16:33132 (RA;SU) 
BETATRON OSCILLATIONS 

The statistical method of coherent betatron oscillations suppres- 

sion, 16:32080 (RA;SU;in Russian) 
BETTIS 

1990 Effluent and environmental monitoring report for the Bettis 

Atomic Power Laboratory, 16:30109 (R;US) 
BHABHA SCATTERING 

Beam size effects in the radiative Bhabha scattering, 16:32984 

(R;PL) 
BINARY MIXTURES 

Algorithms for Monte-Carlo particle transport in binary statistical 

mixtures, 16:33159 (R;US) 
BINARY STARS 

Definition of postnewton parameter tau from the data of obser- 
vations of the pulsar system PSR 1913+16, 16:32843 
(R;SU;In Russian) 

BINDERS 

Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 

BIOASSAY 

See also IMMUNOASSAY 

A suitability study of the fission product phantom and the bottle 
manikin absorption phantom for calibration of in vivo bioassay 
equipment for the DOELAP accreditation testing program, 
16:33203 (R;US) 

The relevance of animal bioassays to assess human health haz- 
ards to inorganic fibrous materials, 16:32766 (R;US) 

BIOCENOSES 
See ECOSYSTEMS 
BIOCHEMICAL OXYGEN DEMAND 

Biological oxygen consumption as a measure of biodegradation 

of mixed organic wastes, 16:32451 (RA;US) 
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BIOCHEMICAL OXYGEN DEMAND 


Study on BOD microbial sensor for wastewater treatment con- 
trol, 16:31245 (RA;US) 

BIOGAS 

See METHANE 
BIOGEOCENOSES 

See ECOSYSTEMS 
BIOLOGICAL MATERIALS 

See also BIOLOGICAL WASTES 

BODY FLUIDS 

Application of synchrotron radiation for X-ray fluorescence ele- 
ment analysis, 16:31653 (IA;SU) 

Ultrastructural and elemental imaging of biological specimens 
by soft x-ray contact microscopy, 16:32355 (R;US) 

BIOLOGICAL OXYGEN DEMAND 

See BIOCHEMICAL OXYGEN DEMAND 
BIOLOGICAL REACTORS 

See BIOREACTORS 
BIOLOGICAL SHIELDING 

Leakage from biological shield cooling system in Pickering NGS 

A, 16:30701 (IA;CA) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGICAL WASTES 
See also FECES 
SEWAGE SLUDGE 
URINE 

Calibration provision of measuring alpha radionuclide activity in 

biosamples, 16:33201 (IA;SU;In Russian) 
BIOMASS 

A development program for using biomass to produce energy, 
16:30335 (IA;DK;In Danish) 

Avoiding digester imbalance through real-time feedback control 
of dilution rate, 16:30258 (RA;US) 

Biomass-to-gasoline: Catalyst and feedstock effects, 16:30320 
(RA;US) 

Delignification of non-woody biomass, 16:30279 (RA;US) 

Energy 2000 - presentation of the plan of management, and the 
significance of biomass in this relation, 16:31160 (IA;DK;in 
Danish) 

Impact of reactive nitrogen emissions from fossil fuel combus- 
tion and biomass burning on atmospheric chemistry, 
16:32440 (R;US) 

Investigation of grate combustion of biomass fuels in an experi- 
mental furnace, 16:30327 (R;SE) 

What is the role of biomass with regard to electricity production 
in central and decentral plants and in industry?, 16:30330 
(IA;DK;In Danish) 

What kind of future has biomass in relation to energy supplies?, 
16:30329 (I;DK;In Danish) 

BIOMASS CONVERSION PLANTS 

Large-scale biogas plants: Agriculture - environment - energy - 
industry. Summary of midway report from Coordination 
Coommitte for combined biogas plant, 16:30316 (1;DK) 

Manufacturing, installation and commissioning of a wood gasi- 
fier for fuel oil substitution in a ceramic factory in Arusha, 
Tanzania, 16:30317 (R;SE) 

Protection from infection deriving from communal biomass con- 
version plants: Guidelines on the prevention of the spread of 
infection and demands in relation to hygiene. Report, partial 
project 4, 16:30346 (1;DK;in Danish) 

Sanitation of manures and wastes: Experimental measurements 
in connection with the reduction of infectious substances in 
communal biomass conversion plants. Report from an experi- 
ment, partial report 4, 16:30347 (1;DK;In Danish) 

BIOMEDICAL RADIOGRAPHY 

27. Czechoslovak radiological congress and symposium on ul- 
trasound: Abstracts, 16:32645 (|;CS) 

The use of gonad shielding in biomedical radiography: Principles 
and background information, 16:32658 (R;NO;In Norwegian) 

BIOREACTORS 

Active protein and substrate flow effects in a tubular immobilized 
invertase reactor, 16:32663 (RA;US) 

Avoiding digester imbalance through real-time feedback control 
of dilution rate, 16:30258 (RA;US) 
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Bioreactor design considerations in the production of high- 
quality microbial exopolysaccharide, 16:30298 (RA;US) 

Continuous fermentation of D-xylose by immobilized Pichia 
Stipitis: Comparison between CSTR and CPFR (continuous 
stirred tank reactor, packed-bed reactor), 16:30303 (RA;US) 

Continuous production of biogas from cheese whey using a pH- 
controlled, two-stage mesophilic reactor, 16:30284 (RA;US) 

Enzymatic hydrolysis of starch in a fixed-bed pulsed-flow reac- 
tor, 16:30269 (RA;US) 

Evaluation of a multicompartment bioreactor for ethanol produc- 
tion using in situ extraction of ethanol, 16:30272 (RA;US) 

Modeling of an immobilized cell, three-phase fluidized-bed 
bioreactor, 16:30299 (RA;US) 

Performance of trickle bed bioreactors for converting synthesis 
gas to methane, 16:30266 (RA;US) 

Prediction of bed height in a self-aggregating yeast, ethanol 
tower fermenter, 16:30300 (RA;US) 

The design of a membrane-based integrated ethanol production 
process, 16:30270 (RA;US) 

The study of treating pharmaceutical wastewater in the upflow 
anaerobic sludge blanket (UASB) reactor, 16:31242 (RA;US) 

The use of an aqueous two-phase system for the ABE fermen- 
tation, 16:30302 (RA;US) 

Theoretical and experimental investigation of an upflow solids- 
retaining bioreactor for cellulose conversion, 16:30301 (RA;US) 

Use of a novel immobilized 6-galactosidase reactor to hydrolyze 
the lactose constituent of skim milk, 16:30304 (RA;US) 

BIOTITE 

HRTEMAEM study of trace metal-behavior, sheet silicate reac- 
tions, and fluid/solid mass balances in porphyry copper 
hydrothermal systems: Progress report, September 1, 1990— 
August 31, 1991, 16:32797 (R;US) 

BIPYRIDINES 

Characterization of one-electron reduced Ru(2) photosensitiz- 
ers, 16:30380 (RA;US) 

Direct measurements of intramolecular electron transfer rates in 
ligand-bridged mixed-valence systems, 16:30381 (RA;US) 

Long distance electron transfer reactions in microporous solids, 
16:30387 (RA;US) 

Oligomer and mixed-metal compounds: Potential multielectron 
transter agents, 16:31806 (RA;US) 

Photoinduced energy and electron transfer in multinuclear tran- 
sition metal complexes, 16:31807 (RA;US) 

Resonance raman studies of the ground and 3MLCT excited 
states of heteroleptic complexes of ruthenium 2 with bipyri- 
dine and bipyrazine, 16:30384 (RA;US) 

BIRDS 

Radionuclide uptake by beaver and ruffed grouse in the Serpent 

River basin, 16:32478 (R;CA) 
BISMUTH 

Liquid and solid Ga and Bi studies with a variable energy 

positron beam, 16:33209 (R;US) 
BISMUTH 207 

Preparation of calibration sources: sup(54)Mn and sup(207)Bi, 

16:33165 (IA;BR;In Portuguese) 
BISMUTH 209 

Effect of Pl-meson reabsorption on pre-actinide fission, 

16:33076 (IA;BR;In Portuguese) 
BISMUTH 209 TARGET 

Evaluation at the medium energy region for Pb-208 and Bi-209, 

16:33098 (RA;XA) 
BISMUTH 214 

Anomalies observed by Skobel'tsyn in the beta decay and new 

resonances in quantum electrodynamics, 16:33132 (RA;SU) 
BISMUTH ALLOYS 
Wettability of low temperature solder alloys for step-soldering, 
16:31405 (R;US) 
BISMUTH COMPOUNDS 
See also BISMUTH OXIDES 
BISMUTH TELLURIDES 

Ac magnetic susceptibility behaviour of BiSrCaCuO high Tc su- 

perconductor, 16:31449 (1;BR) 





BISMUTH OXIDES 
Activation energies in a BizSigCaCuzO, single crystal, 16:31423 
(R;US) 
Analysis of high-temperature superconductors by ICP AES and 
XRF analysis, 16:31633 (IA;SU) 
High pressure studies up to 50 GPa of Bi-based high-T. super- 
conductors, 16:31455 (R;DK) 
initial magnetization and magnetic relaxation in a single crystal 
of BipSrpCaCuzO,, 16:31425 (R;US) 
Neutron scattering from the flux lattice in high temperature su- 
perconductors, 16:31443 (R;US) 
Reversible magnetization of BigSr2CaCuzO¢, single crystals, 
16:31428 (R;US) 
BISMUTH TELLURIDES 
Atomic absorption determination of yttrium and gadolinium in 
semiconductor solid solutions Bi2Te3-BizSe3-Y2Te3 (Gd2Tes), 
16:31565 (IA;SU) 
BITUMENS 
16:29824 (PA;CA) 
16:29825 (PA;CA) 
16:29827 (PA;CA) 
16:29826 (PA;CA) 
Research on swelling clays and bitumen as sealing materials for 
radioactive waste repositories, 16:29989 (R;GB) 


BITUMINOUS COAL 
Chemical Analysis 
Inorganic transformations during combustion: Coal and ash 
chemical composition and size evolution, 16:29738 (RA;US) 


Combustion Kinetics 
Characterization of combustion products from drop-tube and pi- 
lot scale combustion experiments, 16:29700 (RA;US) 
Inorganic transformations during combustion: Coal and ash 
chemical composition and size evolution, 16:29738 (RA;US) 
Coprocessing 
Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, December 1, 
1990—February 28, 1991, 16:29622 (R;US) 
Deashing 
Fundamental research on surface science in support of physical 
beneficiation of coal, 16:29683 (RA;US) 


Desulturization 

Combined chemical and microbiological removal of organic sul- 
tur from coal: Technical report, March 1, 1991—May 31, 1991, 
16:29641 (R;US) 

Evaluation of sulfur-reducing microorganisms for organic desul- 
furization: Quarterly technical report, March 1, 1991—May 31, 
1991, 16:29640 (R;US) 

Fundamental research on surface science in support of physical 
beneficiation of coal, 16:29683 (RA;US) 

Ultrasound-promoted chemical desulfurization of Illinois coals: 
Technical report, March 1, 1991—May 31, 1991, 16:29644 
(R;US) 

Flotation 

Coal surface control for advanced fine coal flotation: Quarterly 
report No. 10, January 1—March 31, 1991, 16:29581 (R;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion, 16:29684 (RA;US) 

Hazardous Materials 

Coal preparation studies for liquefaction plant, 16:29658 

(IA;JP;In Japanese, English) 
Heavy Media Separation 
Coal preparation studies for liquefaction plant, 16:29658 
(IA;JP;In Japanese, English) 
Microstructure 
The pore structure of Argonne coals, 16:29682 (RA;US) 
Oxidation 

Oxidation of coal and coal pyrite: Mechanisms and influence on 
surtace characteristics: Technical progress report, 16:29698 
(R;US) 

Porosity 
The pore structure of Argonne coals, 16:29682 (RA;US) 


BLOOD 
Irradiation Devices 


Quantitative Chemical Analysis 

Two-stage, close coupled catalytic liquefaction of coal: Ninth 
quarterly report, October 1, 1990—-December 31, 1990, 
16:29620 (R;US) 

Steam 

Fundamental studies of water pretreatment of coal: Sixth quar- 

terly report, January 1, 1991—March 31, 1991, 16:29630 (R;US) 
Structural Chemical Analysis 

VHF EPR determination of the chemical forms of organic sulfur 
in coal: Technical report, March 1, 1991—May 31, 1991, 
16:29697 (R:US) 

Sulfur Content 
Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, March 1, 1991—May 31, 1991, 16:29757 (R;US) 
Surface Area 
The pore structure of Argonne coals, 16:29682 (RA;US) 
Surtace Properties 

Fundamental research on surface science in support of physical 
beneficiation of coal, 16:29683 (RA;US) 

Oxidation of coal and coal pyrite: Mechanisms and influence on 
surface characteristics: Technical progress report, 16:29698 
(R;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion, 16:29684 (RA;US) 

BLACK LUNG DISEASE 
See PNEUMOCONIOSES 
BLACK SANDS 
Some radiation measurements nearby black sand deposits in 
Egypt, 16:33172 (IA;IR) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Large Blast/Thermal Simulator Insulation/Valve Testing, 
16:32371 (R;US) 
BLOOD 
See also BLOOD CELLS 
BLOOD PLASMA 
Biological Radiation Eftects 

Trigger mechanism of therapeutic effect of autotransfusion of 
blood irradiated with ultraviolet radiation, 16:32748 (IA;SU;In 
Russian) 

Cardiovascular Diseases 

Instrumental and laboratory methods in assessment of quantum 
hemotherapy efficiency in patients acute coronary insuffi- 
ciency, 16:32739 (IA;SU;In Russian) 

Dose-Response Relationships 

Effect of He-Ne laser on free radical oxidation in blood depend- 

ing on radiation doses, 16:32731 (IA;SU;In Russian) 
Early Radiation Effects 

Immediate change of receptor apparatus of circulating mononu- 
clears in case of various methods of blood photomodification, 
16:32749 (IA;SU;in Russian) 

Helium-Neon Lasers 

Change of blood gas content factors in patients with acute 
breakages of coronary blood circulation on the background of 
quantum hemotherapy, 16:32737 (IA;SU;in Russian) 

Effect of He-Ne laser on free radical oxidation in blood depend- 
ing on radiation doses, 16:32731 (IA;SU;In Russian) 

Effect of helium-neon lasers on some physico-chemical indices 
of blood, 16:32732 (IA;SU;in Russian) 

Effect of low-power laser radiation on blood of ortholaryngeal 
oncological patients treated with radiation and hyperthermia, 
16:32651 (IA;SU;In Russian) 

immediate change of receptor apparatus of circulating mononu- 
clears in case of various methods of blood photomodification, 
16:32749 (IA;SU;in Russian) 

On mechanisms of laserohemotherapy, 16:32742 (IA;SU;In 
Russian) 

irradiation Devices 

Device for in vitro blood irradiation on the basis of photometer 
and semiconductor laser device ALT-Uzor, 16:32730 
(IA;SU;In Russian) 
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BLOOD 
Laser Radiation 


Laser Radiation 

Change of blood optical properties in case of low energy laser 
radiation with wave length 0.89 mkm, 16:32728 (IA;SU;In 
Russian) 

Device for in vitro blood irradiation on the basis of photometer 
and semiconductor laser device ALT-Uzor, 16:32730 
(IA:SU:In Russian) 

Effect of low-power laser radiation of blood on the intensity of 
peroxidation in patients with severe ischemia, 16:32740 
(IA:SU:In Russian) 

Light irradiation of blood is a fundamental side of the problem, 
16:32743 (IA:SU;In Russian) 

Quantum therapy as a new method of increasing adaptation of 
blood formation to medium in patients with ischemia and hy- 
pertension, 16:32734 (IA;SU;In Russian) 

Lipids 

Effect of low-power laser radiation of blood on the intensity of 
peroxidation in patients with severe ischemia, 16:32740 
(IA;SU;In Russian) 

Optical Properties 

Change of blood optical properties in case of low energy laser 
radiation with wave length 0.89 mkm, 16:32728 (IA;SU;In 
Russian) 

Ultraviolet Radiation 

Instrumental and laboratory methods in assessment of quantum 
hemotherapy efficiency in patients acute coronary insuffi- 
ciency, 16:32739 (IA:SU;in Russian) 

Trigger mechanism of therapeutic effect of autotransfusion of 
blood irradiated with ultraviolet radiation, 16:32748 (IA;SU;In 
Russian) 

Ultraviolet irradiation of blood and plasmopheresis in treatment 
of patients with primary lung hypertension, 16:32736 
(IA;SU;In Russian) 

BLOOD CELLS 

See also ERYTHROCYTES 

Effect of laser radiation on rat blood cells exposed to x-radiation, 
16:32735 (IA;SU;In Russian) 

BLOOD FORMATION 

Effect of laser radiation on rat blood cells exposed to x-radiation, 

16:32735 (IA;SU;In Russian) 
BLOOD PLASMA 

Effect of helium-neon laser radiation on complement-bounding 
complexes of blood plasma of patients with cardiovascular 
diseases, 16:32741 (IA;SU;in Russian) 

BLOWDOWN 
Blow.MOD2: a program for blowdown transient calculations, 
16:31903 (j;AR;in Spanish) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BNFL 
Storage of irradiated fuel in British nuclear fuels PLC (BNFL) 
ponds, 16:29898 (IA;CA) 
BOD 
See BIOCHEMICAL OXYGEN DEMAND 
BODY FLUIDS 
See also BLOOD 
MILK 
URINE 

Water content in mammal cells as a factor determining dose of 

tritium oxide, 16:32724 (IA;SU;in Russian) 
BOHUNICE V-1 REACTOR 

Experience with fire protection at Jaslovske Bohunice nuclear 
power plant and upgrading of fire safety as against the 
project, 16:30563 (IA;CS;In Slovak) 

Information and computation systems at the V-1 and V-2 nu- 
clear power plants (current state and requirements), 16:30570 
(IA;CS;in Slovak) 

Safeguarding problems of nuclear power plants, 16:30775 
(IA;CS;In Slovak) 

BOHUNICE V-2 REACTOR 

Experience with fire protection at Jaslovske Bohunice nuclear 
power plant and upgrading of fire safety as against the 
project, 16:30563 (IA;CS;in Slovak) 
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Information and computation systems at the V-1 and V-2 nu- 
clear power plants (current state and requirements), 16:30570 
(IA;CS;In Slovak) 

Safeguarding problems of nuclear power plants, 16:30775 
(IA;CS;In Slovak) 


BOILERS 

See also FLUIDIZED BED BOILERS 

Full scale demonstration Low-NOx cell burner retrofit: Quarterly 
report No. 1, April 1, 1990-December 31, 1990, 16:30457 
(R;US) 

Modeling the growth of ash deposits, 16:29715 (RA;US) 

Superclean coal-water slurry combustion testing in an oil-fired 
boiler: Semiannual technical progress report, August 15, 
1990—February 15, 1991, 16:30442 (R;US) 


BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 


BOLTZMANN-VLASOV EQUATION 
Viasov-Maxwell system: 2-D equilibria, reversed field pinches, 
16:33325 (R;US) 
BONE JOINTS 
Comparative study of knee arthrography and arthroscopy, 
16:32639 (IA;BR;In Portuguese) 
Image of magnetic resonance of the normal femural joint, 
16:32632 (IA;BR;In Portuguese) 
Value of the radiological study of genu valgum and genu varum, 
16:32636 (IA;BR;In Portuguese) 
BONE TISSUES 
Comparison of bone lesions induced by inhaled ®°SrClp or 
238 PuO., 16:32702 (R;US) 
Joint bone radiobiology workshop: Topical abstracts, 16:32760 
(R;US) 
Metabolic model of alkaline elements in the human organism, 
16:32718 (IA;SU;In Russian) 
BONES 
See SKELETON 


BONNEVILLE POWER ADMINISTRATION 

A comparison of design criteria, construction practices and cost: 
Among Bonneville Power Administration, Umatilla Electric 
Co-op Association, Arizona Public Service Company, Los An- 
geles Department of Water and Power, Ontario Hydro, 
16:31070 (R;US) 

A comparison of design criteria, construction practices, and 
cost: Bonnexille Power Administration, Umatilla Electric Co- 
Op Association, Arizona Public Service Company, Ontario 
Hydro, and Los Angeles Department of Water and Power, 
16:31069 (R;US) 

Energy resources performance report, FY 1989 and FY 1990, 
16:31068 (R;US) 

BOREHOLES 

Descripiion of background data in the SKB database GEOTAB. 
Version 2, 16:32822 (R;SE) 

Engineered barrier systems and canister orientation studies for 
the Yucca Mountain Project, Nevada, 16:30070 (R;US) 

Identification of artificial gamma-emitting nuclides using a 
scintillator-based gamma-ray spectral logging system, 
16:32519 (R;US) 

In situ changes in the moisture content of heated, welded tuff 
based on thermal neutron measurements, 16:30068 (R;US) 

Temperature measurement at the Gravberg, Dalarna deep rock 
borehole, 16:29815 (R;SE;in Swedish) 

Updated subsurface data base for Bear Creek Valley, Chestnut 
Ridge, and parts of Bethel Valley on the US Department of 
Energy Oak Ridge Reservation, 16:30113 (R;US) 

BORN-OPPENHEIMER APPROXIMATION 

Born-oppenheimer and hyperspherical adiabatic approaches in 

the nuclear and molecular mass limits, 16:33117 (IA;BR) 
BORON 

Alleviation of interferences and reduction of sample memory in in- 
ductively coupled plasma mass spectrometry, 16:31688 (R;US) 

Boron determination in geostandards using atomic-emission 
spectroscopy, 16:31599 (IA;SU) 

Probability and consequences of misloading fuel in a PWR, 
16:31060 (R;US) 





Prompt gamma radiation yield during irradiation thick targets of 
B, Al, Si and Sc by 0.5-2.0 MeV protons, 16:33024 (R;UA;In 
Russian) 

Tables of recommended standard data Neutron yields from al- 
pha particle induced reactions on lithium, beryllium, boron, 
carbon, oxygen and fluorine nuclei for energies up to 10 MeV, 
16:33092 (R;XA) 

The use of the atomic spectroscopy in agrochemical service, 
16:31675 (IA;SU) 


BORON 11 TARGET 
The ''Li neutron halo radius from pion double charge exchange, 
16:33038 (R;US) 
The ''Li neutron halo radius from pion double charge exchange, 
16:33039 (R;US) 


BORON ALLOYS 
Atomic emission spectral analysis of heterogeneous materials, 
16:31601 (IA;SU) 
Characterization of rare earth permanent magnets, 16:31397 
(R;US) 
On the use of laser radiation for the spectral analysis of poly- 
crystalline and amorphous alloys, 16:31680 (IA;SU) 


BORON BROMIDES 
Determination of metal impurities in high purity volatile sub- 
stances by atomic emission method, 16:31629 (IA;SU) 


BORON CHLORIDES 
Determination of metal impurities in high purity volatile sub- 
stances by atomic emission method, 16:31629 (IA;SU) 


BORON COMPLEXES 

Complexes of copper(2) and zinc(2) tetrafluoroborates with 
nitrogen-containing organic bases, 16:31774 (IA;SU;In Rus- 
sian) 

Empirical method to estimate probability of fluoride complex for- 
mation and their relative thermal stability, 16:31754 (IA;SU;In 
Russian) 

Extraction spectrometric determination of boron in various objects 
using dio! agents. Excitation mechanism, 16:31635 (IA;SU) 
Thermochemistry of fluorine-containing complex salts: Commu- 
nication 2. Synthesis and formation enthalpies of salts of 
CIOF,* cation and XeFs*BF,4~, 16:31760 (IA;SU;In Russian) 


BORON COMPOUNDS 

See also BORON BROMIDES 
BORON CHLORIDES 
BORON FLUORIDES 
BORON OXIDES 

16:32657 (PA;US) 

Analysis of high purity arsenic with concentration of impurities 

by distilling off the base, 16:31613 (IA;SU) 
Carboranyl amino acids for the specific neutron capture therapy 
of malignant melanoma: Progress report, 16:32604 (R;US) 
Determination of heavy metals in lake sediments by emission 
spectrography with AIR-JET controlled D.C.ARC, 16:31636 
(IA;SU) 

Liquid-liquid equilibrium in the system ethanol-ethylborate- 
hydrogen chloride, 16:31721 (IA;SU;In Russian) 

Microelements determination in biological objects with photo- 
electric system MFS-8, 16:31630 (IA;SU) 

Tracer techniques for the study of the unsaturated zone, 
16:32472 (RA;XA) 


BORON FLUORIDES 
Development of technology of boron trifluoride synthesis, 
16:31777 (IA;SU;In Russian) 
Feasibility study of fluoride ion-selective electrode application to 
the analysis of fluoroboric acids, 16:31534 (IA;SU;In Russian) 
ICP-AES determination of the elements by introducing volatile 
fluorides into the plasma, 16:31581 (IA;SU) 
Means of preparing specimens for analysis, 16:31504 (R;US) 
Preparation and correction of quality of lithium tetrafluoroborate 
at pilot plant, 16:31759 (IA;SU;in Russian) 
BORON ISOTOPES 
Separation of boron isotopes using system BF3-complex with 
anisole in multitubular column and utilization of boron trifluo- 
ride wastes, 16:31753 (IA;SU;In Russian) 


BROWN COAL 


BORON OXIDES 
Determination of impurities in zorconium, titanium and boron ox- 
ides by X-ray fluorescence, 16:31673 (IA;SU) 
BOTTOMING CYCLES 
MHD program plan, FY 1991, 16:31163 (R;US) 
BOUNDARY CONDITIONS 

Representation of boundary conditions at supply openings, 

16:31899 (R;DK) 
BOUNDARY LAYERS 

Experimental study of laminar-turbulent transition in boundary- 
layer on a flat plate with hydrogen bubble method, 16:31228 
(RA;JP;in Japanese) 

Influence of screen plate construction on boundary layer, 
16:30256 (R;Fl;in Finnish) 

BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
On the positive solutions of the free-boundary problem for 
Emden-Fowler type equations, 16:33456 (R;US) 

BOVINE 

See CATTLE 
BPA 

See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BRAIN 

Brain computerized tomography in schistossomosis hepato- 
splenic, 16:32624 (IA;BR;in Portuguese) 

Physiological imaging with PET and SPECT in Dementia, 
16:32652 (R;US) 

BRAZIL 

Brusque belt: a monocyclic evolution ?, 16:32808 (1;BR;In Por- 
tuguese) 

Evidences of a transamazonic cycle in Cabo Frio region, Ru, 
Brazil and its correlation with the craton of Angola, Africa, 
16:32811 (1;BR;in Portuguese) 

Granulitic orthogneisses geochemistry of Caraiba complex, in 
Riachao do Jacuipe region - Bahia state, Brazil, 16:32480 
(1;BR;In Portuguese) 

Rb/Sr geochronology in whole rocks and minerals of the 
Cumaru granodiorite, Serra dos Gradaus, Para state, Brazil, 
16:32816 (1;BR;in Portuguese) 

Regional elevation history from Ribeira belt based in K-Ar dat- 
ing, 16:32815 (1;BR;In Portuguese) 

BREAKDOWN 
Initial testing of a two-dimensional computer code for microwave- 
induced surface breakdown in air, 16:33298 (R;US) 

BREAKERS (CIRCUIT) 

See CIRCUIT BREAKERS 
BREAKWATERS 

See DAMS 
BREASTS 

See MAMMARY GLANDS 
BREEDING BLANKETS 

Some issues in two-dimensional modeling of tritium transport, 
16:33386 (R;US) 

The evolution of US helium-cooied blankets, 16:33398 (R;US) 

Thermal-hydraulic problems in a liquid metal target of nuciear 
spallation reactor, 16:32033 (RA;JP;in Japanese) 

BRINES 

Geothermal waste treatment biotechnology, 16:30427 (R;US) 
BRITISH NUCLEAR FUELS LIMITED 

See BNFL 
BRONCHOGENIC CARCINOMA 

See CARCINOMAS 

RESPIRATORY SYSTEM DISEASES 

BROOKHAVEN AGS 

Alternating Gradient Synchrotron facility and physics program, 
16:32038 (R;US) 

BROOKHAVEN HIGH FLUX BEAM REACTOR 

See HFBR REACTOR 

BROWN COAL 
See also LIGNITE 
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BROWN COAL 


Study on upgrading technology of coal derived distillates, 
16:29667 (IA;JP:in Japanese, English) 
BROWNS FERRY-1 REACTOR 
Training of technical staff and technical staff managers, 
16:30924 (RA;US) 
BROWNS FERRY-2 REACTOR 
Training of technical staff and technical staff managers, 
16:30924 (RA;US) 
BROWNS FERRY-3 REACTOR 
Training of technical staff and technical staff managers, 
16:30924 (RA;US) 
BRUCE-1 REACTOR 
Ontario Hydro fuel performance experience and development 
program, 16:30658 (IA;CA) 
BRUCE-3 REACTOR 
Defective fuel location by dry sipping: Experience at Bruce NGS- 
A during the 1984 fuel defect excursion, 16:30671 (IA;CA) 
BRUNO LEUSCHNER-4 REACTOR 
See GREIFSWALD-4 REACTOR 
BRUNSWICK-1 REACTOR 
Upgrades and their training impact, 16:30948 (RA;US) 
Volume reduction of dry active waste by use of a waste sorting 
table at the Brunswick nuclear power plant, 16:30890 (RA;US) 
BRUNSWICK-2 REACTOR 
Upgrades and their training impact, 16:30948 (RA;US) 
Volume reduction of dry active waste by use of a waste sorting 
table at the Brunswick nuclear power plant, 16:30890 (RA;US) 
BUBBLE GROWTH 
Improvement of CANDU fuel performance analysis code 
ELESIM: Fission product gas release model, 16:30663 (IA;CA) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING (MANUFACTURING) 
See FABRICATION 
BUILDING CODES 
Adoption, implementation, and enforcement of commercial build- 
ing energy codes in Arizona and New Mexico, 16:31141 (R;US) 
Using regression equations to determine the relative importance 
of inputs to energy simulation tools, 16:31214 (R;US) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Elevated indoor radiation exposures by using phosphogypsum 
in building industry, 16:33174 (IA;IR) 
Thermal transport in building materials: Transient plane source 
sensors, 16:31171 (R;SE) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
16:31218 (PA;CA) 
A guidebook for the contro! of summer heat islands, 16:31195 
(R;US) 
Controllability of room air temperature, 16:31217 (R;Fl;in Finnish) 
Decentralized water source heat pump system: Test building, 
16:31208 (R;Fl;in Finnish) 
Mean windspeed below building height in residential neighbor- 
hoods, 16:31292 (RA;US) 
Numerical prediction of air distribution in rooms with ventilation of 
the mixing type using the standard K,« model, 16:31905 (IA;DK) 
Summer heat islands, urban trees, and white surfaces, 
16:31193 (R;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNERS 
See also GAS BURNERS 
Contaminant control - NO, studies, 16:29714 (RA;US) 
Transformations and deposition of pyrite in a burner simulation 
study, 16:29762 (R;NL) 
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BURNUP 

Burnup calculation for a tokamak commercial hybrid reactor, 
16:30757 (R;CN;In Chinese) 

Role of measurement systems in burnup credit operations, 
16:29925 (R;US) 

BURSA OF FABRICIUS 

See BIRDS 
BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 5 

See FAILED ELEMENT MONITORS 
BURST REACTORS 

See PULSED REACTORS 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 

See FAILED ELEMENT MONITORS 
BUSES 

Alternative fuels for heavy duty engines: Status of fleet trials, 
16:31222 (R;US) 

BUSINESS 

Future developments of electric utilities diversification.: Pro- 
posal of new concepts of diversification, 16:31150 (R;JP;In 
Japanese) 

BUTADIENE 

A critical review and evaluation of bioproduction of organic 

chemicals, 16:30268 (RA;US) 
BUTANEDIOLS 
A critical review and evaluation of bioproduction of organic 
chemicals, 16:30268 (RA;US) 
BUTANOIC ACID 
See BUTYRIC ACID 
BUTANOLS 

A critical review and evaluation of bioproduction of organic 
chemicals, 16:30268 (RA;US) 

Butanol production from carbon monoxide by Butyribacterium 
methylotrophicum, 16:30289 (RA;US) 

Cloning of the Clostridium acetobutylicum acetoacetate decar- 
boxylase gene and its expression in Escherichia coli, 
16:32595 (RA;US) 

Effect of pretreatment on SSF of hardwood into ace- 
tone/butanol, 16:30283 (RA;US) 

The use of an aqueous two-phase systern for the ABE fermen- 
tation, 16:30302 (RA;US) 

BUTYL ALCOHOLS 

See BUTANOLS 

BUTYRIC ACID 

A critical review and evaluation of bioproduction of organic 
chemicals, 16:30268 (RA;US) 

Bioconversion of coal-derived synthesis gas to liquid fuels: Tech- 
nical report, March 1, 1991—May 31, 1991, 16:29639 (R;US) 

BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 

See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
COOPER REACTOR 
HDR REACTOR 
HOPE CREEK-1 REACTOR 
HOPE CREEK-2 REACTOR 
LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
MUEHLEBERG REACTOR 
NINE MILE POINT-2 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
PERRY-1 REACTOR 
PERRY-2 REACTOR 
QUAD CITIES-1 REACTOR 





QUAD CITIES-2 REACTOR 
WNP-2 REACTOR 
Commercialization 

Safety and economics of new generations of nuclear reactors, 

16:30962 (R;NL) 
Configuration Control 

Study of operational risk-based configuration control, 16:30813 

(R;US) 
Containment 

Accident management to prevent containment failure and re- 

duce fission product release, 16:30815 (R;US) 
Containment Systems 

The US Nuclear Regulatory Commission's containment perfor- 
mance improvement program, 16:31054 (RA;US) 

The probability of Mark-l liner failure, 16:31042 (RA;US) 

Corrosion Fatigue 

A state-of-the-art review of continuous monitoring and surveil- 
lance techniques in relation to reactor pressure circuit 
integrity, 16:30496 (R;FR) 

Design 

Position paper on standardization: Building new nuclear power 
plants, 16:30493 (R;US) 

Safety and economics of new generations of nuclear reactors, 
16:30962 (R;:NL) 

Engineered Safety Systems 

Summary and status of Generic Issue resolution, 16:31056 
(RA;US) 

Fission Product Release 

Accident management to prevent containment failure and re- 
duce fission product release, 16:30815 (R;US) 

Fuel Assemblies 

Development in design and engineering of KWU fuel for light 

and heavy water reactors, 16:30758 (IA;CA) 
Fuel Pellets 

Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 
16:30512 (R;US) 

Special postirradiation examination resuhs—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Fuel Pins 

Fabrication and pre-irradiation characterization of KWU/CE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program, 16:30497 (R;US) 

Fabrication and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R;US) 

Irradiation histories and NDT examination (Karlstein) of 
KWU/CE rods—Task 2A and prebump Task 2C (Group 1): 
High Burnup Effects Program, 16:30498 (R;US) 

NDT examinations of GE rodiets—Task 2B and prebump Task 
2C (Group 2): High Burnup Effects Program, 16:30518 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
20 MWd/kgM rods): High Burnup Effects Program, 16:30509 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
30 MWd/kgM rods): High Burnup Effects Program, 16:30510 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 
2): High Burnup Effect Program, 16:30517 (R;US) 

Postirradiation and special examination results for GE rodiets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of KWU/CE rodiets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Power bumping of GE rodiets—Task 2C (Group 2): High Bur- 
nup Effects Program, 16:30519 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 1): High Burnup Ef- 
fects Program, 16:30505 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-20 MWd/kgM rods): High Burnup Effects 
Program, 16:30506 (R;US) 


BWR TYPE REACTORS 
Fue! Rods 


Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Prebump and postbump gamma scan measurements performed 
at ECN—Task 2C (Group 2): High Burnup Effects Program, 
16:30514 (R;US) 

Sectioning diagrams for HBEP rods and rodiets: High Burnup 
Effects Program, 16:30523 (R;US) 

Special postirradiation examination results for GE rodlets—Task 
2: High Burnup Effects Program, 16:30525 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: 
Draft, 16:30521 (R;US) 

Summary of postirradiation special examination—Task 2: High 
Burnup Effects Program, 16:30527 (R;US) 


Fuel Rods 

Archive fuel characterization for TVO1 rods—Task 3: High Bur- 
nup Effects Program, 16:30529 (R;US) 

Archive fuel characterization—Task 3 BN and FGA/CEA fuel: 
High Burnup Effects Program, 16:30526 (R;US) 

Archive fuel characterization: Task 2 and Task 3, 16:30503 (R;US) 

Design, fabrication and pre-irradiation characterization of BR-3 
rods—Task 3: High Burnup Effects Program, 16:30542 (R;US) 

Destructive and special examinations of eight fuel rods irradi- 
ated in BR-3—Task 3: High Burnup Effects Program, 
16:30531 (R;US) 

Destructive and special examinations of three BWR fuel rods ir- 
radiated in TVO-1—Task 3: High Burnup Effects Program, 
16:30532 (R;US) 

Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 
16:30512 (R:US) 

Fabrication and pre-irradiation characterization of KWU/CE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program, 16:30497 (R;US) 

Fabrication and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R;US) ~ 

Fabrication, pre-irradiation characterization and irradiation his- 
tory of GE rods—Task 2A, Task 2B (partial), and Task 2C: 
High Burnup Effects Program, 16:30499 (R;US) 

Fabrication, preirradiation characterization, and irradiation his- 
tory for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R:US) 

Fission gas release data evailuation—Published data: High Bur- 
nup Effects Program, 16:30501 (R;US) 

Irradiation histories and NDT examination (Karistein) of 
KWU/CE rods—Task 2A and prebump Task 2C (Group 1): 
High Burnup Effects Program, 16:30498 (R;US) 

Irradiation histories and NDT examination (Karlstein) of 
KWU/CE rods—Task 2B (Group 1): High Burnup Effects Pro- 
gram, 16:30508 (R;US) 

Irradiation history for GE rodlets—Tasks 2B and 2C (Groups 2): 
High Burnup Effects Program, 16:30516 (R;US) 

NDT examinations of GE rodiets—Task 2B and prebump Task 
2C (Group 2): High Burnup Effects Program, 16:30518 (R;US) 

NDT examinations of GE rods—Task 2A and prebump Task 2C 
(Group 1): High Burnup Effects Program, 16:30500 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

NDT examinations of eighteen fuel rods irradiated for three or 
four cycles in BR-3—Task 3: High Burnup Effects Program, 
16:30530 (R:US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
20 MWd/kgM rods): High Burnup Effects Program, 16:30509 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
30 MWd/kgM rods): High Burnup Effects Program, 16:30510 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 
2): High Burnup Effect Program, 16:30517 (R;US) 
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BWR TYPE REACTORS 


Fuel Rods 


Postirradiation and special examination results for GE rodiets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of GE rods—Task 2A and Task 2C 
(Group 1): High Burnup Effects Program, 16:30504 (R:US) 
Postirradiation examination of KWU/CE rodlets at Windscale— 

Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Power bumping of GE rodlets—Task 2C (Group 2): High Bur- 
nup Effects Program, 16:30519 (R;US) 

Pre- and postbump fission gas release measurements (®Kr) 
from Petten—Task 2C: High Burnup Effects Program, 
16:30524 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 1): High Burnup Ef- 
fects Program, 16:30505 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-20 MWd/kgM rods): High Burnup Effects 
Program, 16:30506 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Prebump and postbump gamma scan measurements performed 
at ECN—Task 2C (Group 2): High Burnup Effects Program, 
16:30514 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Qualification of fission gas release data from Task 3 rods: High 
Burnup Effects Program: Revised, 16:30534 (R;US) 

Results of x-ray fluorescence measurements at Riso, Task 3: 
High Burnup Effects Program, 16:30533 (R;US) 

Sectioning diagrams for HBEP rods and rodlets: High Burnup 
Effects Program, 16:30523 (R;US) 

Special postirradiation examination results for GE rodiets—Task 
2: High Burnup Effects Program, 16:30525 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: 
Draft, 16:30521 (R;US) 

Summary of postirradiation special examination—Task 2: High 
Burnup Effects Program, 16:30527 (R;US) 


investment 
Safety and economics of new generations of nuclear reactors, 
16:30962 (R;NL) 


Lite Span 
EPRI overview and generic aspects of PWR and BWR studies, 


16:30535 (IA;CA) 
Meltdown 
Characterization of debris/concrete interactions for advanced 
research reactor and commercial BWR severe accidents, 
16:30960 (R;US) 


Modifications 
Advanced technologies for water cooled reactors 1990. Pt. 1: 
Summary report of the third meeting of the International 
Working Group on Advanced Technologies for Water Cooled 
Reactors held in Vienna, 21-23 May 1990, 16:30581 (R;XA) 
Summary of Swedish activities in the framework of the IW- 
GATWR, 16:30587 (RA;XA) 


Planning 
Current status of nuclear power generation in Japan and direc- 
tions in water cooled reactor technology development, 
16:30586 (RA;XA) 
Strategic plan for building new nuclear power plants, 16:30720 
(R;US) 
Pressure Vessels 
Lower head failure analysis, 16:31031 (RA;US) 


Reactor Accidents 
Accident management to prevent containment failure and re- 
duce fission product release, 16:30815 (R;US) 
Identification and assessment of containment and release man- 
agement strategies, 16:31051 (RA;US) 
Source term update - Summary and status, 16:31055 (RA;US) 
The IAEA accident management program, 16:31045 (RA;US) 
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Reactor Channels 
Performance of conjugate gradient-like algorithms in transient 
two-phase subchannel analysis, 16:31904 (R;US) 


Reactor Components 
Environmentally assisted cracking in light water reactors: Semi- 
annual report, October 1990—March 1991: Volume 12, 
16:31400 (R;US) 
Reactor Core Disruption 
Characterization of debris/concrete interactions for advanced 
research reactor and commercial BWR severe accidents, 
16:30960 (R;US) 
Evaluation of the hydrogen explosion hazard, 16:31041 (RA;US) 
Experiment-specific analyses in support of code development, 
16:31028 (RA;US) 
Lower head failure analysis, 16:31031 (RA;US) 
Results of the DF-4 BWR control blade-channel box test, 
16:31032 (RA;US) 
Status of VICTORIA development and assessment, 16:31038 
(RA;US) 
The debris module: An effective tool for the analysis of melt pro- 
gression in LWRs, 16:31030 (RA;US) 
Reactor Licensing 
Strategic plan for building new nuclear power plants, 16:30720 
(R;US) 
Reactor Operation 
Licensee Event Report (LER) compilation for month of June 
1991: Volume 10, No. 6, 16:30725 (R;US) 
Licensee event report (LER) compilation for month of July 1991: 
Volume 10, No. 7, 16:30726 (R;US) 
Reactor Operators 
Effective training based on the cause analysis of operation er- 
rors, 16:30937 (RA;US) 
Operator reliability assessment system (OPERAS), 16:30947 
(RA;US) 
Reactor Satety 
Characteristic features of passive safety reactor and the develop- 
ment of safety analysis codes, 16:31020 (RA;JP;In Japanese) 
Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:31034 
(RA;US) 
Evaluation of the hydrogen explosion hazard, 16:31041 (RA;US) 
Lower head failure analysis, 16:31031 (RA;US) 
Scaling laws for severe accident phenomena in BWRs, 
16:31033 (RA;US) 
Status of VICTORIA development and assessment, 16:31038 
(RA;US) 
Summary and status of Generic Issue resolution, 16:31056 
(RA;US) 
The US Nuclear Regulatory Commission's containment pertfor- 
mance improvement program, 16:31054 (RA;US) 
The debris module: An effective tool for the analysis of melt pro- 
gression in LWRs, 16:31030 (RA;US) 
The probability of Mark-l liner failure, 16:31042 (RA;US) 
U.S. accident management program, 16:31043 (RA;US) 
Reactor Safety Experiments 
Experiment-specific analyses in support of code development, 
16:31028 (RA;US) 
Results of recent ORNL fission product release tests, 16:31037 
(RA;US) 
Results of the DF-4 BWR control blade-channe! box test, 
16:31032 (RA;US) 
SPARTA project: Facility description and first test results, 
16:31039 (RA;US) 
Reactor Shutdown 
Accident sequence analysis for a BWR during low power and 
shutdown operations, 16:31047 (RA;US) 


Risk Assessment 
Accident sequence analysis for a BWR during low power and 
shutdown operations, 16:31047 (RA;US) 
Application of NUREG-1150 methods and results to accident 
management, 16:31050 (RA;US) 
Consideration of external events in the individual plant examina- 
tion program, 16:31053 (RA;US) 





NRC individual plant examination program overview, 16:31052 
(RA;US) 
Specifications 
Advanced technologies for water cooled reactors 1990. Pt. 1: 
Summary report of the third meeting of the International 
Working Group on Advanced Technologies for Water Cooled 
Reactors held in Vienna, 21-23 May 1990, 16:30581 (R;XA) 
Standards 
Position paper on standardization: Building new nuclear power 
plants, 16:30493 (R;US) 
Stochastic Processes 
Are limit cycle calculations a stochastic process?, 16:30495 
(R;US) 
Thermal Fatigue 
A state-of-the-art review of continuous monitoring and surveil- 
lance techniques in relation to reactor pressure circuit 
integrity, 16:30496 (R;FR) 
Water Chemistry 
Contamination of the steam of boiling water reactors because of 
impurities in the water dissolving in it, 16:30537 (R;US) 
BYELORUSSIAN SSR 
Clinical-epidemiological investigations on detectability of 
diseases in resident population of regions with elevated back- 
ground radiation, 16:31018 (IA;SU;In Russian) 
Determination of body burden using the results of urine gamma 
spectroscopy, 16:33193 (IA;SU;in Russian) 
BYRON-1 REACTOR 
Client expectations and needs: Making them known, 16:30929 
(RA;US) 
BYRON-2 REACTOR 


Client expectations and needs: Making them known, 16:30929 
(RA;US) 


C 


C CODES 

CATHENA simulation of the WOLSUNG D20 spill incident of 
1984 November 25, 16:30690 (1A;CA) 

Coherent atomic excitation in an optical cavity, 16:32873 (R;US) 

Participation in the Evaluation of the CATHARE system code, 
16:30984 (R;FR) 

Reference manual for the CONTAIN 1.1 code for containment 
severe accident analysis, 16:30818 (R;US) 

The configuration management program for the Emergency 
Management Support System, 16:33452 (R;US) 

C-1430 RESONANCES 

See MESONS 
C-REACTIVE PROTEIN 

See IMMUNITY 
CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADMIUM 

16:31259 (PA:US) 

Atomic absorption spectroscopic determination of some metals 
in luminophores, 16:31557 (IA;SU) 

Detection of trace element concentrations by laser atomic fluo- 
rescence spectrometry method, 16:31679 (IA;SU) 

Determination of impurities in zorconium, titanium and boron ox- 
ides by X-ray fluorescence, 16:31673 (IA;SU) 

Metal adaptation in the polychaete Neanthes arenaceodentata: 
Annual report, year 2, 16:32771 (R;US) 

Methods for spectral analysis of high purity solids involving con- 
centration of impurities by distilling off the base, 16:31614 
(IA;SU) 

New method of differential absorption analysis based on the 
fabri-perot photoelastic interferometer, 16:31539 (IA;SU) 

On the use of a combustion furnace sprayer in an atom absorp- 
tion analysis of ferrous metals and alloys, 16:31580 (IA:SU) 

Sample isotopic composition influence on the results of atomic 
absorption measurements, 16:31545 (IA;SU) 

Spatial profiles of atom and ion number densities in the analyti- 
cal zone of an argon ICR, 16:31588 (IA;SU) 


CADMIUM COMPOUNDS 
Quantitative Chemical Analysis 


Standard specimens for atomic-emission and X-ray fluorescence 
spectral analyses of steels and alloys, 16:31582 (IA;SU) 

The flame atomic-emission determination of Na, K and Li in 
high-purity Cd, Te, Hg, CdTe, HgTe and Cd,Hg,_,Te, 
16:31603 (IA;SU) 

CADMIUM 109 

Determination of disintegration rate of the Cd-109 by 27(BS)e 

sup(-) -X, 16:33059 (IA;BR;In Portuguese) 
CADMIUM COMPLEXES 

Comparable study on the possibilities of the flame- and ET-AAS 
in the analyses of high purity substances, 16:31558 (IA;SU) 

Extraction-atomic emission determination of trace admixtures in 
high purity thallium, 16:31619 (IA;SU) 

Extraction-electrothermic atomic absorption determination of 
some metals, 16:31544 (IA;SU) 

Influence of the type of atomizer and of the matrix modifier on the 
determination of traces in organic solvents, 16:31585 (IA;SU) 

Solvent extraction-atomic-absorption analysis of natural sam- 
ples, 16:31549 (IA;SU) 

CADMIUM COMPOUNDS 
See also CADMIUM SULFIDES 
CADMIUM TELLURIDES 
CADMIUM TUNGSTATES 
Absorption Spectroscopy 

Analysis of ashes using AAS, 16:31559 (IA;SU) 

Cadmium and lead determination in biological materials by 
means of ETA-AAS, 16:31562 (IA;SU) 

Common conditions for the determination of trace elements in 
medical samples using graphite furnace, 16:31568 (IA:SU) 

Determination of heavy metals (Cd, Ni, Cu, Mn and Fe) in food 
products of vegetable origin by atomic absorption spectrome- 
try, 16:31576 (IA;SU) 

Determination of lead, cadmium and manganese in chloride ma- 
trices using disk-ended atomizer for graphite furnace atomic 
absorption spectrometry, 16:31574 (IA;SU) 

Graphite furnace atomic absorption analysis of biological and 
vegetable samples with a direct atomization of partially car- 
bonazed material, 16:31555 (IA;SU) 

Increase of selectivity for atomic absorption analysis with a 
graphite furnace by filtration of sample vapours, 16:31542 
(IA;SU) 

Matrix separation by solvent extraction prior to trace analysis in 
pure gold using AAS, 16:31573 (IA;SU) 

Specialized atomizers of powders and solutions for direct atomic 
absorption determination of volatile metals in the environmen- 
tal samples, 16:31563 (IA;SU) 

Trace metals in biological fluids-problems and possibilities in 
analysis by atomic absorption spectrometry, 16:31561 (IA;SU) 

Chemical Preparation 

Size-quantized semiconductor particles formed at monolayer 

surfaces, 16:31468 (RA;US) 
Chemisorption 

Method of sorbent concentrate preparation for heavy-metals de- 
termination using ICP-AES and ETA-AAS methods, 16:31620 
(IA;SU) 

Electron Transfer 

Effects of surface overiayer microstructure on the properties of 
cadmium chaiconide based photoelectrochemical cells, 
16:30368 (RA;US) 

Interfacial systems for photochemical energy conversion, 
16:30370 (RA;US) 

Fluorescence Spectroscopy 

New nondispersion tungsten spiral atomic fluorescence spec- 

trometer, 16:31541 (IA;SU) 
Multi-Element Analysis 

Determination of trace elements in waters by inductively cou- 
pled plasma atomic emission spectrometry with the sorption 
preconcentration, 16:31641 (IA;SU) 

Quantitative Chemical Analysis 

Analysis of ashes using AAS, 16:31559 (IA;SU) 

Atomic absorption determination of impurities of Cu, Zn, Pb, Cd, 
Co and Ni in carbonate rocks, 16:31569 (IA;SU) 

Atomic emission spectrochemical analysis of high-purity” alkyl 
compounds of 2-6 group elements, 16:31605 (IA;SU) 
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CADMIUM COMPOUNDS 
Quantitative Chemical Analysis 


Atomic-emission analysis of arsine with nonreactive concentrat- 
ing of metal impurities, 16:31608 (IA;SU) 

Cadmium and lead determination in biological materials by 
means of ETA-AAS, 16:31562 (IA;SU) 

Common conditions for the determination of trace elements in 
medical samples using graphite furnace, 16:31568 (IA;SU) 
Complex of atomic-spectral methods for analysis of high purity 

aluminium and it’s alloys, 16:31612 (IA;SU) 

Complex of methods used for biological object analysis, 
16:31610 (IA;SU) 

Determination of heavy metals (Cd, Ni, Cu, Mn and Fe) in food 
products of vegetable origin by atomic absorption spectrome- 
try, 16:31576 (IA;SU) 

Determination of heavy metals (Cd, Pb, Cr, Ni and Zn) in libyan 
soils by ETA-AAS, 16:31571 (IA;SU) 

Determination of lead, cadmium and manganese in chloride ma- 
trices using disk-ended atomizer for graphite furnace atomic 
absorption spectrometry, 16:31574 (IA;SU) 

Determination of mercury and other halcophyl elements in high 
pure, natural and waste waters by atomic-spectral methods, 
16:31611 (IA;SU) 

Determination of metal impurities in high purity volatile sub- 
stances by atomic emission method, 16:31629 (IA;SU) 

Development and application of a new electrothermal vaporiza- 
tion system, 16:31584 (IA;SU) 

Difect determination of silver and cadmium in waters and wines 
by atom thapping-atomic absorption spectrometry, 16:31570 
(IA;SU) 

Express-method of atom-emission determination of microele- 
ments in biological objects, 16:31632 (IA;SU) 

Extraction atomic absorption analyse of trace elements in high 
purity copper salts, 16:31586 (IA:SU) 

Graphite furnace atomic absorption analysis of biological and 
vegetable samples with a direct atomization of partially car- 
bonazed material, 16:31555 (IA;SU) 

Increase of selectivity for atomic absorption analysis with a 
graphite furnace by filtration of sample vapours, 16:31542 
(IA;SU) 

Microelements determination in biological objects with photo- 
electric system MFS-8, 16:31630 (IA;SU) 

New nondispersion tungsten spiral atomic fluorescence spec- 
trometer, 16:31541 (IA;SU) 

Reliability of simultaneous quantitative determination of mi- 
croelements in waters by a spectrochemical method based on 
materials of control by international services of water analysis 
quality, 16:31624 (IA;SU) 

Specialized atomizers of powders and solutions for direct atomic 
absorption determination of volatile metals in the environmen- 
tal samples, 16:31563 (IA;SU) 

Trace metals in biological fluids-problems and possibilities in 
analysis by atomic absorption spectrometry, 16:31561 (IA;SU) 

Two steps of concentrating low volatile metal impurities in atomic- 
emission analysis of trimethylgallium, 16:31621 (IA;SU) 


Separation Processes 
Two steps of concentrating low volatile metal impurities in atomic- 
emission analysis of trimethylgallium, 16:31621 (IA;SU) 


CADMIUM FLUORIDES 

Correlation of melting points and blurred phase transition of fluo- 
rite type difluorides, 16:31476 (IA;SU;In Russian) 

DTA (DSC) and X-ray diffraction of complex fluoroaluminates on 
the basis of usovite, 16:31772 (IA;SU;In Russian) 

Distribution coefficients of rare earth trifluorides during crystal- 
lization of melts of fluorite type difluorides, 16:31766 (IA;SU;In 
Russian) 

Refractions of ions in fluorite structure solid solutions 
M,_,(Y,Ln)xFo,x, 16:31767 (IA;SU;In Russian) 

Structure of short-range order of glasses and products of their 
crystallization in the CdF,-AIFz-CdGeO, system, 16:31773 
(IA;SU;In Russian) 


CADMIUM ISOTOPES 
See also CADMIUM 109 
Sample isotopic composition influence on the results of atomic 
absorption measurements, 16:31545 (IA;SU) 
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CADMIUM SULFIDES 

Effects of surface overlayer microstructure on the properties of 
cadmium chalconide based photoelectrochemical cells, 
16:30368 (RA;US) 

Interfacial systems for photochemical energy conversion, 
16:30370 (RA;US) 

Organic conductive polymer films, 16:30372 (RA;US) 

Surface-modified and coupled semiconductor colloids, 16:30382 
(RA;US) 

CADMIUM TELLURIDES 5 

Crystal fields and ligand fields for 3d impurities in CdTe, 
16:33221 (R;SU) 

Metal microimpurities determination in CdTe and initial products 
for its synthesis by atomic emission method, 16:31626 (IA;SU) 

The flame atomic-emission determination of Na, K and Li in 
high-purity Cd, Te, Hg, CdTe, HgTe and Cd,Hg,_,Te, 
16:31603 (IA;SU) 

Using the rod-flame system in the direct analysis of semicon- 
ductor materials by the laser enhanced ionization method, 
16:31676 (IA;SU) 

CADMIUM TUNGSTATES 
The atomic emission and atomic absorption spectral analysis of 
cadmium tungstate, 16:31643 (IA;SU) 
CALANDRIAS 
The SLAR system: An overview, 16:30624 (IA;CA) 
CALCITE 

Sealing of rock joints by induced calcite precipitation. A case 
study from Bergeforsen hydro power plant, 16:32823 (R;SE) 

Use of Pb and Sr isotopes on the determination of lead mineral- 
ization sources from Ribeira valley - Sao Paulo and Parana 
states, 16:31521 (1;BR;In Portuguese) 

CALCIUM 

Biomass-to-gasoline: Catalyst and feedstock effects, 16:30320 
(RA;US) 

Quasifree polarization-transfer measurements in the (p.n) re- 
action at 495 MeV, 16:33040 (R;US) 

CALCIUM 40 
Generator coordinate calculations of two-nucleon momentum 
distributions in *He, 1*O and “°Ca nuclei, 16:33129 (RA;SU) 
CALCIUM COMPOUNDS 
See also CALCIUM HYDROXIDES 
CALCIUM OXIDES 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Seventh quarterly report, April 1, 1991—June 
30, 1991, 16:29624 (R;US) 

CALCIUM HYDROXIDES 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Quarterly report No. 12, 
April 1—June 30 1991, 16:29719 (R;US) 

CALCIUM ISOTOPES 

See also CALCIUM 40 

Single- and double-charge exchange at low pion energies, 
16:33049 (R;US) 

CALCIUM OXIDES 

Activation energies in a BigSipCaCu2O, single crystal, 16:31423 
(R;US) 

Initial magnetization and magnetic relaxation in a single crystal 
of BioSr2CaCuzO,x, 16:31425 (R;US) 

METC control technologies: Sulfur removal studies, 16:29602 
(RA;US) 

Reversible magnetization of BizSr2gCaCuzO, single crystals, 
16:31428 (R;US) 

CALCULATION METHODS 

INTEGRA manual: Routines for electronic spreadsheet integra- 
tion (under FRAMEWORK III): Central American Energy and 
Resources Project, 16:33500 (R;US;In English, Spanish) 

CALCULATIONS (COMPUTER) 

See COMPUTER CALCULATIONS 
CALCULUS (DIFFERENTIAL) 

See DIFFERENTIAL CALCULUS 
CALHOUN-1 REACTOR 

Position-specific training for technical staff personnel, 16:30923 
(RA;US) 





CALHOUN-2 REACTOR 
Position-specific training for technical staff personnel, 16:30923 
(RA;US) 
CALIBRATION STANDARDS 
AQCS - Statistic, 16:31513 (RA;XA) 
Activity of V.G. Khlopin Radium Institute in the area of analytical 
quality control, 16:31835 (RA;XA) 
Calibration provision of measuring alpha radionuclide activity in 
biosamples, 16:33201 (IA;SU;In Russian) 
Homogeneity and reliability of reference materials from the as- 
pect of XRF and PIXE analyst, 16:31511 (RA;XA) 
Notes on ILMR’s quality control programme for non-nuclear an- 
alytes, 1991, 16:31514 (RA;XA) 
Some remarks on Polish experience in the preparation and cer- 
tification of reference materials, 16:31512 (RA;XA) 
CALIFORNIUM 252 
Influence of the angular correlation of fission neutrons on noise 
signatures, 16:33084 (R;US) 
CALLAWAY-1 REACTOR 
Auxiliary feedwater system risk-based inspection guide for the 
Callaway Nuclear Power Plant, 16:31059 (R;US) 
CALLAWAY-2 REACTOR 
Auxiliary feedwater system risk-based inspection guide for the 
Callaway Nuclear Power Plant, 16:31059 (R;US) 
CALORIMETERS 
Influence of magnetic fields on the response of a uranium scin- 
tillator electromagnetic calorimeter, 16:32239 (R;DE) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALUTRONS 
See ELECTROMAGNETIC ISOTOPE SEPARATORS 
CALVERT CLIFFS-1 REACTOR 
Changing the culture at Calvert Cliffs to focus on root cause 
analysis, 16:30954 (RA;US) 
System engineer postition specific qualification, 16:30926 
(RA;US) 
CALVERT CLIFFS-2 REACTOR 
Changing the culture at Calvert Cliffs to focus on root cause 
analysis, 16:30954 (RA;US) 
System engineer postition specific qualification, 16:30926 
(RA;US) 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CAMPHOR 
Molecular dynamics simulations of norcamphor-cytochrome P- 
450cam and mutations of P-450cam designed to alter the 
product specificity, 16:32600 (R;US) 
CANADA 
See also NEW BRUNSWICK 
Canadian experience in appraisal of uranium resources addi- 
tional to reserves, 16:29844 (RA;XA) 
Issues in Canadian LLRW management, 16:29962 (RA;US) 
Uranium in Canada: 1986 assessment of supply and require- 
ments, 16:29831 (R;CA) 
CANADIAN AECB 
Atomic Energy Control Regulations: interpretation of revisions 
relating to industrial radiography: Regulatory guide, 16:30226 
(R;CA;In English, French) 
The Atomic Energy Control Board’s regulatory research and 
support program, 16:33538 (R;CA;In English, French) 
CANADIAN NRU REACTOR 
See NRU REACTOR 
CANARE 
Collaboration within the United Nations system - General mat- 
ters. Conventions concerning nuclear accidents: Forty-first 
world health assembly, provisional agenda item 34.1, 
16:33540 (R;XW) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
BRUCE-3 REACTOR 
GENTILLY-2 REACTOR 
PICKERING-2 REACTOR 


CANDU TYPE REACTORS 
Safety Engineering 


PICKERING-5 REACTOR 
POINT LEPREAU-1 REACTOR 
POINT LEPREAU-2 REACTOR 
WOLSUNG-1 REACTOR 
Capitalized Cost 
Innovative design and construction methods to reduce nuclear 
plant construction time, 16:30692 (IA;CA) 
Configuration 
Improved locations of reactivity devices in future CANDU reac- 
tors fuelled with natural uranium or enriched fuels, 16:30674 
(IA;CA) 
Construction 
Innovative design and construction methods to reduce nuclear 
plant construction time, 16:30692 (IA;CA) 
Economics 
Fuel for advanced CANDU reactors, 16:30657 (IA;CA) 
Energy Analysis 
Energy and exergy analyses of a nuclear steam power plant, 
16:30691 (IA;CA) 
Excursions 
An investigation into the relationship between local and global 
power excursions in CANDU, 16:30999 (IA;CA) 
Exergy 
Energy and exergy analyses of a nuclear steam power piant, 
16:30691 (IA;CA) 
Financing 
Progress report on nuclear technology developments in 
Canada, 16:30703 (RA;XA) 
Forecasting 
CANDU reactors. Experience and innovation, 16:30607 (R;CA) 
Fuel Channels 
Eftect of gas flow in the insulating annulus on fuel channel tem- 
peratures in a severe accident in a CANDU reactor, 16:30688 
(IA;CA) 
Fuel Cycle 
Fuel for advanced CANDU reactors, 16:30657 (IA;CA) 
Slightly enriched uranium fuel cycle: Performance aspects, 
16:30679 (IA;CA) 
Fuel Elements 
Canadian high burnup fuel experience, 16:30610 (IA;CA) 
Fuel Mana: 
improved locations of reactivity devices in future CANDU reac- 
tors fuelled with natural uranium or enriched fuels, 16:30674 
(IA;CA) 
Pickering operations fuel performance review, 16:30659 (IA;CA) 
Fuels 
Fuel for advanced CANDU reactors, 16:30657 (IA;CA) 
Life Span 
Assessment of plant life extension (PLEX) and long-term relia- 
bility assurance (LTRA) issues for Ontario Hydro’s nuclear 
generating stations, 16:30613 (IA;CA) 
CANDU-300 features for plant life extension, 16:30612 (IA;CA) 
Load Management 
Load following in central nuclear en Embalse: Operating experi- 
ence and analytical summary, 16:30698 (iA;CA) 
Modifications 
CANDU 600 reactor output optimization, 16:30652 (IA;CA) 
CANDU reactors. Experience and innovation, 16:30607 (R;CA) 
Optimization 
Progress report on nuclear technology developments in 
Canada, 16:30703 (RA;XA) 
Planning 
Improved CANDU 600 designability, 16:30653 (IA;CA) 
Plutonium Recycle 
The relationship between natural uranium and advanced fuel 
cycles in CANDU reactors, 16:30728 (R;CA) 
Reactor Commissioning 
Comparison of commissioning test results with physics simula- 
tions in a CANDU reactor, 16:30684 (IA;CA) 
Safety Engineering 
Experience on environmental qualification of safety-related 
components for Darlington Nuclear Generating Station, 
16:30750 (IA;CA) 
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CANDU TYPE REACTORS 
Testing 


Testing 
Comparison of commissioning test results with physics simula- 
tions in a CANDU reactor, 16:30684 (IA;CA) 
Thorium Cycle 

Once-through thorium cycles in CANDU reactors: A review, 
16:30675 (IA:CA) 

The relationship between natural uranium and advanced fuel 
cycles in CANDU reactors, 16:30728 (R;CA) 

Transients 

An investigation into the relationship between local and global 

power excursions in CANDU, 16:30999 (IA;CA) 
Uranium Recycle 
The relationship between natural uranium and advanced fuel 
cycles in CANDU reactors, 16:30728 (R;CA) 
CANISTERS 
See CONTAINERS 
CAPACITANCE 
An approximate HSPICE model for orbit low noise analog bipo- 
lar NPN transistors, 16:32002 (R;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
GRAPHITE 

Computed tomography of replica carbon, 16:31961 (R;US) 

Quasifree polarization-transfer measurements in the (p,n) re- 
action at 495 MeV, 16:33040 (R;US) 

Shock-vaporization studies on zinc and porous carbon, 
16:31407 (R;US) 

Tables of recommended standard data Neutron yields from al- 
pha particle induced reactions on lithium, beryllium, boron, 
carbon, oxygen and fluorine nuclei for energies up to 10 MeV, 
16:33092 (R;XA) 

CARBON 12 BEAMS 

Back angle anomaly and coupling between seven reaction 
channels of sup(12)C + sup(24)Mg using algebraic scattering 
theory, 16:33042 (IA;BR) 

CARBON 12 REACTIONS 

Oscillations in sup(12)C+sup(24)Mg elastic scattering at ener- 
gies near to Coulomb barrier: sensitivity to internal region of 
strong absorption radii, 16:33043 (IA;BR;in Portuguese) 

Systematics of target recoil properties of intermediate fragments 
produced in the interaction of 3.654 GeV '2C ions and pro- 
tons with complex nuclei, 16:33021 (R;SU) 

CARBON 12 TARGET 

Asymptotic properties of baryon cluster containing A° hyperons, 
16:33035 (RA;SU;In Russian) 

Clusterization in multiple hadron production accompanied by 
strange particles, 16:33034 (RA;SU;In Russian) 

Proton correlations from nC and 2~—C interactions in the four- 
momentum space, 16:33130 (RA;SU;in Russian) 

CARBON 13 

lIsotopic-chromato-spectral analysis of pure inorganic gases, 
16:31592 (IA;SU) 

Simulations of the carbon cycle in the oceans: Annual report, 
16:32544 (R;US) 

Spectrometric method of isotope composition analytical control 
in biological, agrochemical and ecological studies with stable 
isotopes, 16:31589 (IA;SU) 

CARBON 13 TARGET 

Emission of charged particles and heavy fragments from the 
40Ar(1100 MeV) + SC. Some aspects of the pre-equilibrium 
and statistical emissions in the scope of an inverse kinematics 
reaction, 16:33047 (R;FR;In French) 

CARBON 14 

Analysis of beta emitting radioisotopes (3H, 14C, 36C] and 
63Ni) in irradiated graphite, 16:31507 (R;FR;In French) 

Simulations of the carbon cycle in the oceans: Annual report, 
16:32544 (R;US) 

CARBON CYCLE 

Concluding remarks: Promises and limitations of individual cell 

and particle analysis, 16:32785 (R;US) 
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Simulations of the carbon cycle in the oceans: [Part 3]: [Annual 

report], 16:32545 (R;CH) 
CARBON DIOXIDE 

Bioprocess for CO2-elimination from power pliant flue gas: The 
possible use of macroalgae and seawater, 16:30450 (RA;US) 

Carbon dioxide activation by Co(l) macrocycles: Factors affect- 
ing COz and CO binding, 16:31708 (RA;US) 

Climate change concerns and Asia-Pacific energy policies, 
16:32389 (RA;US) 

Improved energy utilization on offshore production platforms, 
16:31253 (R:NO;in Norwegian) 

Japan's energy supply and demand outlook, 16:31114 (RA;US) 

National perspectives and challenges: Thailand, 16:31116 
(RA;US) 

Oligomer and mixed-metal compounds: Potential multielectron 
transfer agents, 16:31806 (RA;US) 

Permeability changes in coal resulting from gas desorption: 
Sixth quarterly report, January 1, 1991—March 31, 1991, 
16:29695 (R;US) 

Regarding the issues of global warming, 16:32390 (RA;US) 

Simulations of the carbon cycle in the oceans: [Part 3}: [Annual 
report], 16:32545 (R;CH) 

Technology alternatives for power generation, 16:31146 (RA;US) 

The feasibility of CO2 removal within a national CO reducing 
policy, 16:30461 (R;NL) 

The growing concern over the environmental and health effects 
of motor vehicle emissions, 16:32392 (RA;US) 

[Recent changes of weather patterns in North America]: 
[Progress report], 16:32397 (R;US) 

CARBON DIOXIDE INJECTION 
A preliminary study of permeability reduction for CO2 and water 
using a resorcinol-formaldehyde gel, 16:29786 (RA;US) 
CARBON ISOTOPES 
See also CARBON 13 
CARBON 14 

Possibilities and peculiarities of C2 molecule spectra for mea- 
suring isotope composition of carbon microcontents in gases, 
16:31593 (IA;SU) 

CARBON MONOXIDE 

Bioconversion of coal-derived synthesis gas to liquid fuels: Tech- 
nical report, March 1, 1991—May 31, 1991, 16:29639 (R;US) 

Carbon dioxide activation by Co(l) macrocycles: Factors affect- 
ing CO2 and CO binding, 16:31708 (RA;US) 

Photon stimulated desorption from aluminum and stainless 
steel, 16:31345 (R;US) 

Synthesis gas to alcohols - why stop at methanol?, 16:29595 
(R;US) 

CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYSULFIDE 

COS degradation by selected CO-utilizing bacteria, 16:29601 

(RA;US) 
CARBON STEELS 

Chemical decontamination method for radioactive metal waste, 
16:30048 (R;US) 

Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, March 1, 1991—May 31, 1991, 16:29757 (R;US) 

Microstructural change and its influence on stress-strain behav- 
ior of two superplastic materials, 16:31410 (R;US) 

CARBONATE ROCKS 
See also LIMESTONE 
CORRTEX, carbonates and Novaya Zemlya, 16:32372 (R;US) 
CARBONATES 
See also PLUTONIUM CARBONATES 
POTASSIUM CARBONATES 
Determination of carbonates content in complex superconduct- 
ing oxides, 16:31600 (IA;SU) 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS 

Sampling of atmospheric carbonyl compounds for determination 
by liquid chromatography after 2,4-dinitrophenylhydrazine la- 
belling: Revision, 16:32384 (R;US) 

Structural consequences of redox reactions, 16:31815 (RA;US) 





CARBOXYLIC ACIDS 

See also AMINO ACIDS 

Kinetic investigation and mathematical modelling of methano- 
genesis, 16:30287 (RA;US) 

The effects of nutrients and temperature on biomass, growth, 
lipid production, and fatty acid composition of Cyclotella cryp- 
tica, 16:30244 (RA;US) 

CARCINOGENS 
Integrated Risk Information System, 16:32770 (R;US) 
CARCINOMAS 

Bilateral renal adenocarcinoma: 
(IA;BR;in Portuguese) 

Pulmonary metastasis of bronchogenic carcinoma, 16:32635 
(IA;BR;In Portuguese) 

CARDIOVASCULAR DISEASES 
[Non-invasive evaluation of the cardiac autonomic nervous sys- 
tem by PET]: Progress report, 16:32605 (R;US) 
CAROLINA POWER LIGHT ROBINSON-2 REACTOR 
See ROBINSON-2 REACTOR 
CAROTENOIDS 

Simultaneous electrochemical-electron spin resonance studies 

of carotenoid cation radicals and dications, 16:30385 (RA;US) 
CARROTS 

A simple, structured model for the growth of wild carrot cells, 

16:30247 (RA;US) 
CARTELS 
Cartels: When are they formed and when do they stop function- 
ing?, 16:29798 (R;NO;In Norwegian) 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASCADE SHOWERS 
Calculation of high energy electron-photon cascade, 16:33473 
(RA;JP;in Japanese) 
CASINGS (WELL) 
See WELL CASINGS 
CASKS 

Present status of the development of a dry spent fuel storage 

cask in Spain, 16:29906 (IA;CA) 
CASSAVA 

Two radioecological surveys in the high background radiation 
area of Yangjian, Guangdong province, China—contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
cassava and their transfer, 16:32489 (1A;IR) 

CASTE (INSECTS) 

See INSECTS 

CASTINGS 

An industrial application of computer assisted tomography: De- 
tection, location and sizing of shrink cavities in valve castings, 
16:31928 (RA;CA) 

Guidelines for and evaluation of radiographic nondestructive 
tests of steel castings, 16:31949 (IA;CS;In Czech) 

CAT SCANNING 

An industrial application of computer assisted tomography: De- 
tection, location and sizing of shrink cavities in valve castings, 
16:31928 (RA;CA) 

CATALASE 

Comparative evaluation of catalase immobilization methods on 

different supports, 16:32589 (RA;US) 
CATALYSIS 

See also HETEROGENEOUS CATALYSIS 

Laser spectroscopic studies of catalysts, 16:31849 (R;SE;In 
Swedish, English) 

CATALYSTS 

Advanced Coal Liquefaction Research and Development Facility, 
Wilsonville, Alabama: Run 259 with Pittsburgh No. 8 (Ireland 
Mine) coal: Technical progress report, 16:29614 (R;US) 

Advanced Coal Liquefaction Research and Development Facil- 
ity, Wilsonville, Alabama: Run 258 with subbituminous coal: 
Technical progress report, 16:29613 (R;US) 

Laser spectroscopic studies of catalysts, 16:31849 (R;SE;In 
Swedish, English) 

Novel supports for coal liquefaction catalysts: Quarterly report 
No. 11, March 1, 1991—May 31, 1991, 16:29623 (R;US) 


a case report, 16:32634 


CELLULASE 


Studies on catalysts for coal liquefaction and analysis of coal 
derived liquids, 16:29648 (IA;JP;In Japanese, English) 

Study by scale apparatus, study on hydrogenation of solvent, 
16:29661 (IA;JP;in Japanese, English) 

Study on catalysts for upgrading of coal-derived distillates, 
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Visualizing photosynthesis through processing of chlorophyll flu- 
orescence images, 16:30405 (R;US) 

CHLOROPLASTS 
Vectorial photocurrents in surface-modified photosynthetic 
membranes, 16:30363 (RA;US) 

CHONDROSARCOMAS 

See SARCOMAS 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHIC COLUMNS 

See EXTRACTION COLUMNS 
CHROMIUM 

Irradiation-induced chromium depletion and its influence on inte- 
granular stress corrosion cracking of stainless steels, 
16:31403 (R;US) 

The commensurate spin excitation in chromium: A polarised 
neutron investigation, 16:31395 (R;US) 

Use of TEM characterization of reactions of MnO. with Cri(Ill) 
and Al(Ill), 16:32521 (R;US) 

CHROMIUM ALLOYS 
See also ALLOY-NI53CR19FE19NBS5MO3 
ALLOY-RA-333 
CHROMIUM BASE ALLOYS 
CHROMIUM STEELS 
CHROMIUN-NICKEL STEELS 

Evaluation of advanced austenitic alloys relative to alloy design 
criteria for steam service: Part 2, 20 to 30 % chromium alloys, 
16:30446 (R;US) 

Transport properties and oxidation in chromium and Fe-Cr alloys 
exposed to oxygen at high temperatures, 16:31339 (R;US) 

CHROMIUM BASE ALLOYS 

Radiation stability of chromium low alloys, 16:31398 (R;SU;In 

Russian) 
CHROMIUM COMPLEXES 

Photoinduced energy and electron transfer in multinuclear tran- 

sition metal complexes, 16:31807 (RA;US) 
CHROMIUM COMPOUNDS 
Magnetic field effects in Cr(Ill) complexes, 16:31811 (RA;US) 


CHROMIUM IONS 

Competition between the Cr+ - Gd°* direct exchange and su- 

perexchange in Cr doped GdA103, 16:33211 (R;BR) 
CHROMIUM STEELS 

See also STEEL-CR12 

Designing of radiation resistant stainless steels for fast reactor 
fuel assemblies, 16:31374 (IA;SU;In Russian) 

Electron microscopical investigation into microstructure of irradi- 
ated fuel cans of austenitic and ferritic-martensitic steels, 
16:31383 (IA;SU;in Russian) 

Investigations into radiation swelling and mechanical properties 
of irradiated austenitic chromium-manganese steel, 16:31379 
(IA;SU:in Russian) 

Irradiation ¢ffects on structure and properties of dispersion- 
hardening ferritic steel, 16:31380 (IA;SU;in Russian) 
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CHROMIUM STEELS 


Study of mechanical properties of austenitic steels 
O6Kh16N15M3B, O8Kh16N15M3BR, O6Kh16N15M2G2TR 
and ferritic-martensitic 1Kh13M2BFR steel, irradiated in BN- 
350 reactor, 16:31382 (IA;SU;In Russian) 

CHROMIUM-NICKEL STEELS 
See also CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-CR18NI10T| 
STEEL-CR18NI11NB 
STEEL-CR19NI10 
STEEL-CR19NI10-L 

Effect of helium on creep and fatigue (MAT 11). Final report, 
16:31387 (R;DE) 

Influence of high damaging doses of neutron irradiation on 
austenitic and ferritic-austenitic steels intended for fast reac- 
tor core, 16:31373 (IA;SU;In Russian) 

Mechanical tests methods of materials in BR-10 nuclear reactor: 
Dynamometric measuring tecnique of radiation creep, 
16:31358 (R;SU;in Russian) 

Radiochemical investigations into corrosion of materials for 
containments and electrodes under Pu influence by use of ra- 
dioisotope method RIM. Final report, 16:31368 (I;DE;In 
German) 

CHROMIUM-NICKEL-MOLYBDENUM STEELS 

See also STEEL-CR16NI15MO3NB 

STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 

Electron microscopical investigation into cold worked austenitic 
stainless O6Kh16M15M2G2TFR steel irradiated up to 87 dpa 
dose in BN-600 reactor, 16:31376 (IA;SU;In Russian) 

Study of swelling and mechanical properties of 
06Kh16N15M2G2TFR steel fuel cans irradiated in NB-600 re- 
actor up to 87.5 dpa dose, 16:31375 (IA;SU;In Russian) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Assessment of cytogenetic effect of low dose irradiation in chil- 
dren, 16:32717 (IA:SU;In Russian) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHRONIC EXPOSURE 

Assessing the risk of chronic lung injury attributable to long-term 
ozone exposure, 16:32763 (R;US) 

CIRCUIT BREAKERS 

Life testing of a low voltage air circuit breaker, 16:31974 (R;US) 

Safeguarding problems of nuclear power plants, 16:30775 
(IA:CS;In Slovak) 

CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 
CIRCULAR POINT COLLECTORS 

See PARABOLIC DISH COLLECTORS 
CISTRONS 

See GENES 
CITIES 

See URBAN AREAS 
CITRIC ACID 

A critical review and evaluation of bioproduction of organic 
chemicals, 16:30268 (RA;US) 

CLADDING 
A probabilistic prediction of the allowable dry storage cladding 
temperature, 16:29914 (IA;CA) 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLASSICAL MECHANICS 
The hyperbola billiard: A model for the semiclassical quantiza- 
tion of chaotic systems, 16:33271 (R;DE) 
CLAYS 
See also BENTONITE 
MONTMORILLONITE 

Regeneration of exhausted tailored clays by adsorbate 

volatilization, 16:32443 (R;US) 
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CLEAN AIR ACT 
Overview and discussion of the key regulatory issues in imple- 
menting the electric utility provisions of the Clean Air Act 
Amendments of 1990, 16:31111 (R;US) 
CLIMATE MODELS 
Parallel scalability of the spectral transform method, 16:32383 
(R;US) 
Parallelizing the spectral transform method—Part 2, 16:32427 
(R;US) 
CLIMATES 
Climate change concerns and Asia-Pacific energy policies, 
16:32389 (RA;US) 
Climate research system: Third report for period December 1, 
1990—November 30, 1991, 16:32402 (R;US) 
Geoengineering the climate, 16:32439 (R;US) 
Processes for Identifying Regional Influences of and Responses 
to Increasing Atmospheric CO2 and Climate Change — The 
MINK Project: Report IIB, A farm-level simulation of the 
effects of climate change on crop production in the MINK Re- 
gion, 16:32462 (R;US) 
Processes for identifying regional influences of and responses 
to increasing atmospheric CO, and climate change: The 
MINK Project: Report 4, Water resources, 16:32551 (R;US) 
United Nations Environment Programme, 16:32388 (RA;US) 
CLOSE-IN FALLOUT 
See LOCAL FALLOUT 
CLOSTRIDIUM 
See also CLOSTRIDIUM THERMOSACCHAROLYTICUM 
Extractive fermentation of acetic acid: Economic trade-off be- 
tween yield of Clostridium and concentration of Acetobacter, 
16:30294 (RA;US) 
Parameters affecting the kinetics of ethanol production from CO, 
COz and Hp by Clostridium ljungdahlii, 16:30307 (RA;US) 
CLOSTRIDIUM THERMOSACCHAROLYTICUM 
Isolation and characteristics of plasmids from Clostridium ther- 
mosaccharolyticum, 16:32596 (RA;US) 
Thermophilic ethanol production: Investigation of ethanol yield 
and tolerance in continuous culture, 16:30271 (RA;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 


CO-GENERATION 
See COGENERATION 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also BROWN COAL 
SUBBITUMINOUS COAL 
Activation Energy 
Basic research on gasification characteristics of various coals, 
16:29654 (IA;JP;In Japanese, English) 
Chemical Analysis 
Characterization of organic nitrogen in IBCSP coals: Technical 
report, 1 March 1991-31 May 1991, 16:29696 (R;US) 
Coal selection studies for chinese coal liquefaction, 16:29666 
(IA;JP;In Japanese, English) 
Chemical Properties 
In situ real-time species analysis of particulates and deposits, 
16:32358 (RA;US) 
China 
Coal selection studies for chinese coal liquefaction, 16:29666 
(I1A;JP;in Japanese, English) 
Cleaning 
Research and development of coal cleaning system, 16:29671 
(IA;JP;in Japanese, English) 
Cocombustion 
N2O formation in combustion systems, 16:29732 (RA;US) 
Combustion 
Advanced slagging coal combustor utility demonstration: Vol- 
ume 1, Engineering report: [Final report], 16:29752 (R;US) 
Demonstration of advanced tangentially-fired combustion tech- 
niques for the reduction of nitrogen oxide emissions from 
coal-fired boilers, 16:29717 (R;US) 





Measurement and modeling of advanced coal conversion pro- 
cesses: 18th Quarterly report No. 523043-55. January 1, 
1991—March 31, 1991, 16:29748 (R:US) 

Superciean coal-water slurry combustion testing in an oil-fired 
boiler: Semiannual technical progress report, August 15, 
1990—February 15, 1991, 16:30442 (R;US) 

Thermally induced structural changes in coal combustion: Quar- 
terly progress report, November 1, 1990—January 31, 1991, 
16:29754 (R:US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 18, January 1, 1991—March 31, 
1991, 16:29768 (R;US) 

Combustion Kinetics 

AR and TD utilization - Single particle combustion studies, 
16:29733 (RA;US) 

Alkali transformation in a self-sustained combustor, 16:29758 
(RA;US) 

Alkali transformations during pulverized coal combustion: Kinetic 
modeling and experimental measurement, 16:29760 (RA;US) 

Coal char particle combustion: Transient heating and de- 
volatilization, 16:29736 (RA;US) 

Contaminant control - NO, studies, 16:29714 (RA;US) 

Fate of mineral matter during coal combustion, 16:29739 (RA;US) 

Fundamental studies on the residual ash formation and mineral 
matter vaporization during pulverized coal combustion, 
16:29761 (RA;US) 

Inorganic transformations during combustion: Mineral and ash 
particle sizing and typing, 16:29685 (RA:US) 

Inorganic transformations during combustion: Synthetic coal - 
Sodium, sulfur and silica, 16:29745 (RA;US) 

Investigation of the rank dependence of tar evolution, 16:29604 
(RA;US) 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:29605 (RA;US) 

Mineral transformations: Residual ash formation during the 
combustion of a utility grind coal, 16:29759 (RA;US) 

Rates and mechanisms of combustion of pulverized-coal chars, 
16:29735 (RA;US) 

Transformation of inorganic coal constituents in combustion sys- 
tems, 16:29737 (RA;US) 

Compiled Data 
Quarterly coal report, January-March 1991, 16:29773 (R;US) 
Coprocessing 

Interactive chemistry of coal-petroleum processing: Final report, 
16:29617 (R;US) 

Process and analytical studies of enhanced low severity co- 
processing using selective coal pretreatment: Quarterly 
technical progress report, December 1990—February 1991, 
16:29618 (R;US) 

Data Base Management 
IEA contribution, 16:29774 (IA;JP;in Japanese, English) 
Depolymerization 

Novel process for deploymerization of coal to C2-C4 hydrocar- 
bons: Progress report No. 6, December 1, 1990—February 28, 
1991, 16:29629 (R;US) 

Desulturization 

A novel coal feeder for production of low sulfur fuel: Quarterly 
technical process report, April 1, 1991—July 1, 1991, 
16:29628 (R;US) 

Applications of micellar enzymology to clean coal technology: 
Seventh quarterly report, 16:29627 (R;US) 

Degradation of organic sulfur compounds by a coal-solubilizing 
fungus, 16:29599 (RA;US) 

Genetic engineering of sulfur-degrading Sulfolobus: Technical 
report, March 1, 1991—May 31, 1991, 16:29643 (R;US) 

Microbial desulfurization of fossil fuels, 16:29600 (RA;US) 

Molecular biology of coal bio-desulfurization: Quarterly technical 
progress report, April 1,—June 30, 1991, 16:29633 (R;US) 

The effect of moderate coal cleaning on microbial removal of or- 
ganic sulfur: Technical report, March 1, 1991—May 31, 1991, 
16:29642 (R;US) 

Devolatilization 

Investigation of the rank dependence of tar evolution, 16:29604 

(RA;US) 


COAL 
Surtace Properties 


Rates and mechanisms of pulverized coal devolatilization at 

rapid heating conditions, 16:29734 (RA:US) 
Dissolution 
Anaerobic liquefaction/solubilization of coal by microorganisms 
and isolated enzymes, 16:29609 (R:US) 
Environmental impacts 
Technology alternatives for power generation, 16:31146 (RA;US) 
Flotation 

In-plant testing of microbubble column flotation: Technical 
progress report sixth quarter, January 1. 1991—March 31, 
1991, 16:29583 (R:US) 

Pilot-scale testing of microbubble flotation: Final report, 
16:29588 (R;US) 

Fossil-Fuel Power Plants 

Coal-fired power plant of the future. State of the art, test and 
plans in coal-fired power plant technology. Summary, 
16:29763 (1;DE;In German) 

Furnaces 

Modeling of Risoe pulverized coal fired furnace with FLUENT, 

16:29769 (R;DK) 
Hazardous Materials 
Research and development of coal cleaning system, 16:29671 
(IA;JP;In Japanese, English) 
Information Retrieval 
IEA contribution, 16:29774 (IA;JP;in Japanese, English) 
Microbial Leaching 
Iron oxidation by Thiobacillus ferrooxidans, 16:32662 (RA;US) 
Microbial desutturization of fossil fuels, 16:29600 (RA;US) 
Mixing 

Study on catalysts for upgrading of coal-derived distillates, 

16:29668 (IA;JP;In Japanese, English) 
Paraffin 

Coal selection studies for chinese coal liquefaction, 16:29666 

(IA;JP;In Japanese, English) 
Physical Properties 

Basic Studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 16:29649 
(IA:JP;In Japanese, English) 

Basic research on gasification characteristics of various coals, 
16:29654 (IA;JP;In Japanese, English) 

Use of burner stabilized by radiation and conduction to study 
combustion of pulverized coal: Part 1, Pre-ignition heat trans- 
fer to pulverized coal in a plane flame burner: Final report, 
16:29750 (R;US) 

Porosity 

An investigation of the chemistry of the pore structure of coal in 
the presence of a swelling solvent using a novel EPR tech- 
nique, 16:29689 (R;US) 

Research Programs 
[Overview of the advanced coal research programs.] Keynote 
address, 16:31142 (RA;US) 
Separation Processes 
16:29590 (PA;US) 
Sorptive Properties 

Permeability changes in coal resulting from gas desorption: 
Sixth quarterly report, January 1, 1991—March 31, 1991, 
16:29695 (R;US) 

Structural Chemical Analysis 

Spin-mapping of coal structures with ESE and ENDOR: 

Eleventh quarterly report, 16:29692 (R;US) 
Surtace Properties 

Analytical characterization of coal surfaces and interfaces, 
16:29681 (RA;US) 

Coal surface control for advanced fine coal flotation: Annual re- 
port No. 2, January 1, 1990—September 30, 1990, 16:29691 
(R;US) 

Coal surface control for advanced physical fine coal cleaning 
technologies: Annual report, January 1, 1990—December 31, 
1990, 16:29690 (R:US) 

Enhancment of surface properties for coal benefication: Techni- 
cal progress report, April 1, 1991—June 30, 1991, 16:29693 
(R;US) 
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COAL 
Water Removal 


Water Removal 

Dewatering studies of fine clean coal: Technical report. March 

1. 1990—May 31, 1991. 16:29584 (R:US) 
COAL FINES 

Fine coal flotation of plant waste: An in-plant comparison - 
columns vs. sub-A cell: Technical report, March 1. 1991—May 
31, 1991, 16:29587 (R:US) 

Recovery of coal fines from preparation plant effluents: Techni- 
cal report. March 1. 1991—May 31, 1991, 16:29586 (R:US) 

Recovery of fine coal from waste streams using advanced col- 
umn flotation: Technical report. March 1. 1991—May 31, 1991, 
16:29585 (R:US) 

COAL GAS 

Chemical composition monitors for hot gas cleanup, 16:29680 
(RA:US) 

Fundamental Studies on improvement of the efficiency of coal 
gasification, 16:29655 (IA:JP;In Japanese, English) 

High-temperature inorganic membrane separations, 16:29607 
(RA:US) 

METC contro! technologies: Sulfur removal studies, 16:29602 
(RA:US) 

COAL GASIFICATION 
Catalysts 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Seventh quarterly report, April 1, 1991—June 
30, 1991, 16:29624 (R:US) 

Chemical Reaction Kinetics 

Basic research on gasification characteristics of various coals, 
16:29654 (IA;JP;in Japanese, English) 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:29605 (RA;US) 

Chemical Reactors 

Basic research on gasification characteristics of various coals, 
16:29654 (IA:JP;In Japanese, English) 

Research and development of coal cleaning system, 16:29671 
(IA;JP;In Japanese, English) 

Coal Preparation 

Development of coal conversion technology data processing 
system, 16:29673 (IA;JP;in Japanese, English) 

Investigation of treatment method coal and vacuum bottoms used 
as gasifier feedstock, 16:29679 (IA;JP;in Japanese, English) 

Coal Rank 

Basic research on gasification characteristics of various coals, 

16:29654 (IA:JP;ln Japanese, English) 
Computerized Simulation 

Measurement and modeling of advanced coal conversion pro- 
cesses: 18th Quarterly report No. 523043-55, January 1, 
1991—March 31, 1991, 16:29748 (R;US) 

Data Base Management 

Development of coal conversion technology data processing 
system, 16:29673 (IA;JP;ln Japanese, English) 

Fundamental Studies on improvement of the efficiency of coal 
gasification, 16:29655 (IA;JP;ln Japanese, English) 

Data Processing 

Development of coal conversion technology data processing 

system, 16:29673 (IA;JP;In Japanese, English) 
Efficiency 

Fundamental Studies on improvement of the efficiency of coal 

gasification, 16:29655 (IA;JP;ln Japanese, English) 
Entrainment 

Coal selectivii for conversion, 16:29672 (lIA;JP;in Japanese, 
English) 

Development and construction of 200t/d pilot plant for entrained 
flow coal gasification combined cycle power generation tech- 
nology, 16:29677 (IA;JP;In Japanese, English) 

Development of coal conversion technology data processing 
system, 16:29673 (IA;JP;In Japanese, English) 

Investigation of treatment method coal and vacuum bottoms used 
as gasifier feedstock, 16:29679 (IA;JP;in Japanese, English) 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I;JP;In 
Japanese, English) 

Research and development of coal cleaning system, 16:29671 
(IA;JP;In Japanese, English) 
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Hazardous Materials 

Investigation of treatment method coal and vacuum bottoms used 

as gasifier feedstock. 16:29679 (IA:JP:In Japanese, English) 
Hydrogen Production 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14. 16:29646 (I:JP;In 
Japanese. English) 

Materials Handling 

Investigation of treatment method coal and vacuum bottoms used 

as gasifier feedstock, 16:29679 (IA;JP;In Japanese, English) 
Pilot Plants 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I;JP;In 
Japanese, English) 

Pollution Abatement 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I;JP;In 
Japanese, English) 

Power Generation 

Development and construction of 200t/d pilot plant for entrained 
flow coal gasification combined cycle power generation tech- 
nology, 16:29677 (IA;JP;in Japanese, English) 

Technical Writing 

Development of coal conversion technology data processing 

system, 16:29673 (IA;JP;in Japanese, English) 
COAL GASIFICATION PLANTS 

Development of a differential volume reactor system for soil 

biodegradation studies, 16:29727 (RA;US) 
COAL LIQUEFACTION 

See also LIQUID PHASE METHANOL PROCESS 

Coal liquefaction process streams characterization and evalua- 
tion: Analytical needs assessment topical report, 16:29632 
(R;US) 

Alloys 

Development of slurry letdown valves, 16:29665 (IA;JP;in 

Japanese, English) 
Australia 

Study operation by pilot plant.: Development of a 50 ton/day pi- 

lot plant, 16:29662 (IA;JP;In Japanese, English) 
Bench-Scale Experiments 

Basic Studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 16:29649 
(IA;JP;in Japanese, English) 

Coal preparation studies for liquefaction plant, 
(IA;JP;In Japanese, English) 

Experimental study on coal liquefaction by bench scale unit, 
16:29660 (IA;JP;In Japanese, English) 

Fundamental Studies for the NEDOL process improvement, 
16:29659 (IA:JP;in Japanese, English) 

Research on 1t/d process supporting unit (PSU), 16:29657 
(IA;JP;In Japanese, English) 

Study by scale apparatus, study on hydrogenation of solvent, 
16:29661 (IA;JP;in Japanese, English) 

Bituminous Coal 

Coal preparation studies for liquefaction plant, 
(IA;JP;In Japanese, English) 

Engineering construction and operation of 150t/d coal liquefac- 
tion pilot plant, 16:29656 (IA;JP;In Japanese, English) 

Experimental study on coal liquefaction by bench scale unit, 
16:29660 (IA;JP;In Japanese, English) 

Fundamental Studies for the NEDOL process improvement, 
16:29659 (IA;JP;In Japanese, English) 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I;JP;in 
Japanese, English) 

Research on 1t/d process supporting unit (PSU), 16:29657 
(IA;JP;In Japanese, English) 

Study by scale apparatus, study on hydrogenation of solvent, 
16:29661 (IA;JP;In Japanese, English) 

Brown Coal 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I;JP;In 
Japanese, English) 


16:29658 


16:29658 





Research on support for pilot plant, 16:29663 (IA;JP;In Japan- 
ese, English) 

Study on toxicological and environmental effects of liquefied 
coal, 16:29670 (IA;JP;In Japanese, English) 

Study operation by pilot plant.: Development of a 50 ton/day pi- 
lot plant, 16:29662 (IA;JP;In Japanese, English) 

Catalysts 

Basic Studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 16:29649 
(IA;JP;In Japanese, English) 

Novel supports for coal liquefaction catalysts: Quarterly report 
No. 11, March 1, 1991—May 31, 1991, 16:29623 (R;US) 

The Wilsonville Advanced Coal Liquefaction Research and De- 
velopment Facility, Wilsonville, Alabama: Run 256 with Ohio 
No. 6 coals: Technical progress report, 16:29612 (R;US) 

Ceramics 

Development of slurry letdown valves, 16:29665 (IA;JP;In 

Japanese, English) 
Chemical Reactions 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 16:29650 (IA;JP;in Japanese, 
English) 

Fundamental Studies for the NEDOL process improvement, 
16:29659 (IA;JP;In Japanese, English) 

Coal Liquids 

Coal selection studies for chinese coal liquefaction, 16:29666 

(IA;JP;In Japanese, English) 
Coal Preparation 

Coal preparation studies for liquefaction pliant, 16:29658 

(IA;JP;In Japanese, English) 
Coal Rank 

Basic Studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 16:29649 
(IA;JP;In Japanese, English) 

Coal selection studies for chinese coal liquefaction, 16:29666 
(IA;JP;in Japanese, English) 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I;JP;In 
Japanese, English) 

Coking 

Studies on the mechanism of direct hydrogenation reaction and 

prevention of coking, 16:29651 (IA;JP;in Japanese, English) 
Commercialization 

Engineering construction and operation of 150t/d coal liquefac- 
tion pilot plant, 16:29656 (IA;JP;ln Japanese, English) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents (multi-stage coal liquefaction for the better liquid yield 
under milder conditions), 16:29653 (lA;JP;in Japanese, Eng- 
lish) 

Study operation by pilot plant.: Development of a 50 ton/day pi- 
lot plant, 16:29662 (IA;JP;In Japanese, English) 

Composite Materials 

Development of slurry letdown valves, 16:29665 (IA;JP;In 

Japanese, English) 
Data Base Management 

Development of coal conversion technology data processing 

system, 16:29673 (IA;JP;In Japanese, English) 
Data Processing 

Development of coal conversion technology data processing 

system, 16:29673 (IA;JP;in Japanese, English) 
Economics 

Two-stage, close coupled catalytic liquefaction of coal: Eighth 
quarterly report, 1 July 1990-30 September 1990, 16:29619 
(R;US) 

Two-stage, close coupled catalytic liquefaction of coal: Ninth 
quarterly report, October 1, 1990—December 31, 1990, 
16:29620 (R;US) 

Environmental Engineering 

Study on toxicological and environmental effects of liquefied 

coal, 16:29670 (IA;JP;in Japanese, English) 
Equipment 

Development of slurry letdown valves, 16:29665 (IA;JP;In 

Japanese, English) 


COAL LIQUEFACTION 
Pilot Plants 


Evaluation of advanced materials by exposure in coal liquefac- 

tion pilot plant, 16:29664 (IA;JP;In Japanese, English) 
Flowmeters 

Development of slurry letdown valves, 16:29665 (IA;JP;in 

Japanese, English) 
Functional Models 

Basic Studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 16:29649 
(IA;JP;In Japanese, English) 

Hazardous Materials 

Study on toxicological and environmental effects of liquefied 

coal, 16:29670 (IA;JP;in Japanese, English) 
Hydrogenation 

Mechanistic basis of the coai dissolution by hydrogen donor sol- 
vents (multi-stage coal liquefaction for the better liquid yield 
under milder conditions), 16:29653 (IA:JP;In Japanese, Eng- 
lish) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 16:29651 (IA:JP;In Japanese, English) 

Study operation by pilot plant.: Development of a 50 ton/day pi- 
lot plant, 16:29662 (IA;JP;In Japanese, English) 

Japan 

Study operation by pilot plant.. Development of a 50 ton/day pi- 

lot plant, 16:29662 (IA;JP;In Japanese, English) 
Material Balance 

Advanced Coal Liquefaction Research and Development Facil- 
ity, Wilsonville, Alabama: Run 258 with subbituminous coal: 
Technical progress report, 16:29613 (R;US) 

The Wilsonville Advanced Coal Liquefaction Research and De- 
velopment Facility, Wilsonville, Alabama: Run 253 with Illinois 
No. 6 coal: Technical progress report, 16:29610 (R;US) 

Materials 

Development of slurry letdown valves, 16:29665 (IA;JP;in 
Japanese, English) 

Evaluation of advanced materials by exposure in coal liquefac- 
tion pilot plant, 16:29664 (IA;JP;in Japanese, English) 

Monitoring 

Magnetic resonance instrumentation methods for coal liquefac- 

tion program: Final report, 16:29634 (R;US) 
Oil Yields 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents (multi-stage coal liquefaction for the better liquid yield 
under mikder conditions), 16:29653 (IA;JP;in Japanese, Eng- 
lish) 

Optimization 

Experimental study on coal liquefaction by bench scale unit, 
16:29660 (IA;JP:in Japanese, English) 

Fundamental studies of water pretreatment of coal: Sixth quar- 
terly report, January 1, 1991—March 31, 1991, 16:29630 (R;US) 

Research on it/d process supporting unit (PSU), 16:29657 
(IA;JP;in Japanese, English) 

Pilot Plants 

Advanced Coal Liquefaction Research and Development Facil- 
ity, Wilsonville, Alabama: Run 258 with subbituminous coal: 
Technical progress report, 16:29613 (R:US) 

Advanced Coal Liquefaction Research and Development Facility, 
Wilsonville, Alabama: Run 259 with Pittsburgh No. 8 (ireland 
Mine) coal: Technical progress report, 16:29614 (R;US) 

Coal preparation studies for liquefaction plant, 16:29658 
(IA;JP;In Japanese, English) 

Engineering construction and operation of 150t/d coal liquefac- 
tion pilot plant, 16:29656 (IA;JP;in Japanese, English) 

Experimental study on coal liquefaction by bench scale unit, 
16:29660 (IA;JP;In Japanese, English) 

Fundamental Studies for the NEDOL process improvement, 
16:29659 (IA;JP;in Japanese, English) 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I;JP;in 
Japanese, English) 

Research on 1t/d process supporting unit (PSU), 16:29657 
(IA;JP;In Japanese, English) 

Study by scale apparatus, study on hydrogenation of solvent, 
16:29661 (IA;JP;in Japanese, English) 
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COAL LIQUEFACTION 
Pilot Plants 


Study on toxicological and environmental effects of liquefied 
coal, 16:29670 (IA;JP;ln Japanese, English) 

Study operation by pilot plant.: Development of a 50 ton/day pi- 
lot plant, 16:29662 (IA:JP;In Japanese, English) 

The Wilsonville Advanced Coal Liquefaction Research and De- 
velopment Facility, Wilsonville, Alabama: Run 255 with Martin 
Lake Texas Lignite: Technical progress report, 16:29611 
(R:US) 

The Wilsonville Advanced Coal Liquefaction Research and De- 
velopment Facility, Wilsonville, Alabama: Run 256 with Ohio 
No. 6 coals: Technical progress report, 16:29612 (R:US) 

Pollution Abatement 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I:JP;In 
Japanese, English) 

Study on toxicological and environmental effects of liquefied 
coal, 16:29670 (IA;JP;In Japanese, English) 

Scaling Laws 

Basic Studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 16:29649 
(IA:JP;In Japanese, English) 

Screening 

Study on toxicological and environmental effects of liquefied 

coal, 16:29670 (IA;JP;In Japanese, English) 
Slurries 

Experimental study on coal liquefaction by bench scale: unit, 

16:29660 (IA;JP;in Japanese, English) 
Stoichiometry 

Experimental study on coal liquefaction by bench scale unit, 

16:29660 (IA:JP;in Japanese, English) 
Technical Writing 

Development of coal conversion technology data processing 

system, 16:29673 (IA;JP;in Japanese, English) 
Toxicity 

Study on toxicological and environmental effects of liquefied 

coal, 16:29670 (IA;JP;in Japanese, English) 
Valves 

Development of slurry letdown valves, 16:29665 (IA;JP;In 

Japanese, English) 
COAL LIQUIDS 
Biological Effects 

Study on toxicological and environmental effects of liquefied 

coal, 16:29670 (IA;JP;in Japanese, English) 
Coal Liquetaction 

Development of technology for the separation and utilization of 
heteroatomic compounds form coal-derived liquids, 16:29669 
(IA;JP;In Japanese, English) 

Study on catalysts for upgrading of coal-derived distillates, 
16:29668 (IA;JP;in Japanese, English) 

Study on upgrading technology of coal derived distillates, 
16:29667 (IA;JP;In Japanese, English) 

Combustion 

Mild gasification product characterization: 1991 

16:29608 (R;US) 
Cost 

Development of technology for the separation and utilization of 
heteroatomic compounds form coal-derived liquids, 16:29669 
(IA;JP;In Japanese, English) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 16:29651 (IA;JP;In Japanese, English) 

Economy 

Development of technology for the separation and utilization of 
heteroatomic compounds form coal-derived liquids, 16:29669 
(IA;JP;in Japanese, English) 

Hydrocracking 

Fundamental Studies for the NEDOL process improvement, 
16:29659 (IA;JP;in Japanese, English) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents (multi-stage coal liquefaction for the better liquid yield 
under milder conditions), 16:29653 (IA;JP;ln Japanese, Eng- 
lish) 

Oll Yields 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 

vents (multi-stage coal liquefaction for the better liquid yield 


results, 
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under milder conditions), 16:29653 (IA;JP;In Japanese, Eng- 
lish) 
Petroleum Distillates 

Fundamental Studies for the NEDOL process improvement. 
16:29659 (IA;JP:In Japanese. English) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 16:29651 (IA;JP:in Japanese, English) 

Quality Assurance 

Development of technology for the separation and utilization of 
heteroatomic compounds form coal-derived liquids, 16:29669 
(IA:JP:In Japanese, English) 

Study on catalysts for upgrading of coal-derived distillates, 
16:29668 (IA;JP:In Japanese, English) 

Refining 

Development of technology for the separation and utilization of 
heteroatomic compounds form coal-derived liquids, 16:29669 
(IA;JP;In Japanese, English) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents (multi-stage coal liquefaction for the better liquid yield 
under milder conditions), 16:29653 (IA;JP;In Japanese, Eng- 
lish) 

Study on catalysts for upgrading of coal-derived distillates, 
16:29668 (IA;JP;In Japanese, English) 

Study on upgrading technology of coal derived distillates, 
16:29667 (IA;JP;in Japanese, English) 

Reformer Processes 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 16:29650 (lA;JP;ln Japanese, 
English) 

Solvent Extraction 

Calorimetric titration analysis of coal-derived liquids: Determina- 

tion of coal liquid compounds, 16:29616 (R;US) 
Titration 

Calorimetric titration analysis of coal-derived liquids: Determina- 

tion of coal liquid compounds, 16:29616 (R;US) 
Yields 

Solid superacids as coal liquefaction catalysts: Final report, 

September 1987—December 1990, 16:29615 (R;US) 
COAL PREPARATION 

Engineering design and analysis of advanced physical fine coal 
cleaning technologies: Quarterly technical progress report 
No. 7, ApriiJune 1991, 16:29582 (R;US) 

COAL PREPARATION PLANTS 

Recovery of coal fines from preparation plant effluents: Techni- 
cal report, March 1, 1991—May 31, 1991, 16:29586 (R;US) 

Recovery of fine coal from waste streams using advanced col- 
umn flotation: Technical report, March 1, 1991—May 31, 1991, 
16:29585 (R;US) 

Western Energy Company advanced coal conversion process, 
16:29580 (R;US) 

COAL TAR 
Investigation of the rank dependence of tar evolution, 16:29604 
(RA;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 

Advanced turbine design for coal-fueled engines, 16:29743 
(RA;US) 

Ash deposition in coal-fired gas turbines, 16:29716 (RA;US) 

Turbine combustion phenomena, 16:29747 (RA;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COARSE CONTROL RODS 
See SHIM RODS 
COASTAL WATERS 
Metals in Swedish coastal waters, 16:32568 (R;SE;in Swedish) 
COAXIAL CABLES 
16:31878 (PA;US) 





COBALT 

Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates: Technical progress report, March 1991—May 
1991. 16:29723 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts 
Quarterly technical progress report, March 15—June 15, 1991, 
16:29625 (R;US) 

Novel supports for coal liquefaction catalysts: Quarterly report 
No. 11, March 1, 1991—May 31, 1991, 16:29623 (R:US) 

COBALT 60 

Technological yields of sources for radiation processing, 

16:32043 (R;PL;In Polish) 
COBALT COMPLEXES 

Combined influences of electronic structure, solvent energetics 
and solvent dynamics on electron transfer kinetics, 16:31817 
(RA;US) 

Metalloporphyrins as energy transfer catalysts, 
(RA;US) 

Photoinduced energy and electron transfer in multinuclear tran- 
sition metal complexes, 16:31807 (RA;US) 

COBALT COMPOUNDS 

See also COBALT IODIDES 

Carbon dioxide activation by Co(l) macrocycles: Factors affect- 
ing COz and CO binding, 16:31708 (RA;US) 

COBALT IODIDES 

High pressure Moessbauer spectroscopy in diamond anvil cells, 

16:33246 (R;US) 
COGEMA LA HAGUE 

Computer aided site management. Site use management by 
digital mapping, 16:29877 (R;FR;In French) 

Maintenance methods, 16:29876 (R;FR;In French) 

COGEMA PIERRELATTE 
The sealing level control at Pierrelatte, 16:29854 (R;FR;In French) 
COGENERATION 

Draft projecting of smaller cogeneration plants driven by gas 

motors: Noerager district heating plant 285 kW,, cogenera- 


16:31799 


tion plant unit. Brandbjerg Hoejskole 22 kW,, cogeneration 
plant unit, 16:31301 (1;DK;in Danish) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 


COHERENT RADIATION 
16:30234 (PA;US) 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE-OVEN GAS 
See COAL GAS 
COLD NEUTRONS 
See also ULTRACOLD NEUTRONS 
International workshop on cold neutron sources, 16:30233 (R;US) 
COLLECTIVE ACCELERATORS 
Dynamics of bunching ions accelerated by an electron beam at 
the front of ionization with an external sources, 16:32105 
(R;UA;In Russian) 
Lagrange dynamics of collective interactions in flows of discrete 
radiators, 16:32104 (R;UA;In Russian) 
COLLECTIVE MODEL 
Selection of collective degrees of freedom in the boson space, 
16:33110 (IA;BR) 
COLLIDING BEAMS 
Active alignment system for JLC, 16:32203 (RA;JP) 
Electron source of JLC, 16:32202 (RA;JP) 
Expected SUSY mass reach at various colliders, 16:32100 
(RA;JP) 
Final focus test at KEK, 16:32099 (RA;JP) 
JLC control system, 16:32204 (RA;JP) 
Short comments on positron source, 16:32201 (RA;JP) 
Status of CERN Linear Collider structure studies, 16:32064 
(RA;JP) 
COLLISIONAL PLASMA 
Neutrino annihilation in hot plasma, 16:32982 (R;DK) 
Seiectivity of the ICR ion heating in an isotopic mixture, 
16:33334 (R;SU;in Russian) 


COMBUSTION 


COLLISIONLESS PLASMA 

Effective heat conductivity of a plasma in a ‘braided’ magnetic 

field. Part 1: Quasilinear limit, 16:33338 (R;SU;in Russian) 
COLLISIONS 
Effective heat conductivity of a plasma in a ‘braided’ magnetic 
field. Part 1: Quasilinear limit, 16:33338 (R;:SU:In Russian) 
COLLOIDS 
See also FOAMS 
GELS 
Vectorial photocurrents in surface-modified photosynthetic 
membranes, 16:30363 (RA;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLON 
See LARGE INTESTINE 
COLOR 
The significance of the colour of surfaces to energy consump- 
tion, 16:31204 (IA;DK;in Danish) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER 

The Automatic Columbia River Monitoring Station, 16:32243 
(R;US) 

COLUMBIA RIVER BASIN 

Yakima River species interactions studies: Annual report FY 
1990, 16:32456 (R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMANCHE PEAK-1 REACTOR 
Innovative techniques in maintenance training, 16:30950 (RA:US) 
COMANCHE PEAK-2 REACTOR 
Innovative techniques in maintenance training, 16:30950 (RA;US) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

Comparison of a combined cycle with a chemically recuperated 
cycle, 16:30444 (R;SE) 

Development and construction of 200t/d pilot plant for entrained 
flow coal gasification combined cycle power generation tech- 
nology, 16:29677 (IA;JP;In Japanese, English) 

High temperature gas cleaning system study: Substudy 2.4: 
Dust removal, 16:30459 (R;NL;In Dutch) 

Safety and economics of new generations of nuclear reactors, 
16:30962 (R:NL) 

Second law analysis of a combined power plant, 16:30443 (R;SE) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

Department of Combustion Research. Annual progress report 1 
January - 31 December 1990, 16:29770 (R;DK) 

Energy-saving industrial processes. Development and testing of 
a technique for the cleaning of methyimethacrylate-containing 
off-air through controlled catalytic combustion, 16:32404 
(1;DE;in German) 

LIEKK! Combustion Research Programme: Progress Review 
1990, 16:29767 (1;Fl) 

Measurement and modeling of advanced coal conversion pro- 
cesses: 18th Quarterly report No. 523043-55, January 1, 
1991—March 31, 1991, 16:29748 (R;US) 

Studies in premixed combustion: Annual report, November 1, 
1990—October 31, 1991, 16:31845 (R;US) 

Thermodynamics of combustion in an enclosure, 16:31847 
(R;US) 

Use of burner stabilized by radiation and conduction to study 
combustion of pulverized coal: Part 1, Pre-ignition heat trans- 
fer to pulverized coal in a plane flarne burner: Final report, 
16:29750 (R;US) 
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COMBUSTION KINETICS 


COMBUSTION KINETICS 
Modelling and chemical reactions: Development and test of a 
kinetic model for natural gas combustion. 16:29819 (|:DK) 
COMBUSTION PRODUCTS 
See also ASHES 

Chemical composition monitors for hot gas cleanup, 16:29680 
(RA:US) 

N2O formation in combustion systems, 16:29732 (RA;US) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 

Advanced slagging coal combustor utility demonstration: Vol- 
ume 1, Engineering report: [Final report], 16:29752 (R;US) 

Advanced slagging coal combustor utility demonstration: Volume 
2, Supplemental drawings: [Final report], 16:29753 (R:US) 

Coal desulfurization in a rotary kiln combustor: Quarterly report 
No. 4, January 1, 1991—March 31, 1991, 16:29756 (R:US) 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:29605 (RA:US) 

COMMERCE 
See TRADE 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 

Adoption, implementation, and enforcement of commercial build- 
ing energy codes in Arizona and New Mexico, 16:31141 (R:US) 

Design assistance for new commercial buildings: Case study 
evaluation, 16:31181 (R;US) 

Using regression equations to determine the relative importance 
of inputs to energy simulation tools, 16:31214 (R;US) 

Whole-building energy targets: A methodology for future 
performance-based standards, 16:31213 (R;US) 

Wind response of a tall building with full-scale observations: 
Phase 2, 16:31191 (R;US) 

COMMERCIAL SECTOR 

Market assessment of computers and miscellaneous equipment 
in the commerical sector, 16:31071 (R;US) 

The design, implementation and evaluation of success, a utility 
DSM program addressing small commercial customers: Final 
report, 16:31183 (R;US) 

COMMERCIALIZATION 

Safety and economics of new generations of nuclear reactors, 

16:30962 (R;NL) 
COMMUNICATIONS 

Generic communications index: Listings of communications, 

1971-1989: Revision 1, 16:30727 (R;US) 
COMMUNITIES 
Alternatives in supply of energy and the countryside, 16:31090 
(R;Fl;In Finnish) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT IGNITION TOKAMAK 

Modeling of the interactions of alpha particles with the ablation 
cloud of a low-Z pellet for alpha diagnostics: Progress report, 
September 1, 1990—August 31, 1991, 16:33314 (R;US) 

Tuning and matching of the BPX ICH system, 16:33390 (R;US) 

COMPACT TORUS 
See also FIELD-REVERSED THETA PINCH DEVICES 
Nonlinear rf processes in plasma: Final report, 16:33380 (R;US) 
COMPARTMENTS 

Investigations into the coupled fluid flow and mechanical creep 
closure behavior of waste disposal rooms in bedded salt, 
16:30061 (R;US) 

COMPATIBILITY (IMMUNOLOGICAL) 

See IMMUNITY 

COMPETITION 

A comparison of design criteria, construction practices and cost: 
Among Bonneville Power Administration, Umatilla Electric 
Co-op Association, Arizona Public Service Company, Los An- 
geles Department of Water and Power, Ontario Hydro, 
16:31070 (R;US) 

COMPOSITE MATERIALS 

See also CERMETS 
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16:31959 (PA:US) 

Advanced materials for space nuclear power systems, 16:30716 
(R:US) 

Development of nondestructive characterization technologies 
for process control of ceramics, 16:31309 (R;US) 

Materials compatibility issues for fabric composite radiators, 
16:31470 (R;US) 

Neutron radiation effect on carbon-graphite materials with pyro- 
carbon bond, 16:31481 (IA:SU:In Russian) 

Predicted stiffness loss due to delamination in filament wound 
composite cylinders, 16:31503 (R:US) 

Radiation stability of absorbing materials for regulating compo- 
nents of control and safety systems of power nuclear 
reactors, 16:31450 (IA;SU;In Russian) 

COMPOSITE MODELS 

See also QUARK MODEL 

Compositeness of W and Z bosons and related topics, 16:32976 
(RA;JP) 

Exotic composite particles in the TeV region, 16:32977 (RA;JP) 

Possible existence of a composite isoscalar weak boson, 
16:32973 (RA:JP) 

COMPOUNDS (ORGANIC) 

See ORGANIC COMPOUNDS 
COMPRESSED GASES 

Pressure safety training: Revision 8, 16:32784 (R;US) 
COMPTON SPECTROMETERS 

An spectrometer for studying nuclear Compton scattering and P| 
sup(0) meson photoproduction at intermediate energies, 
16:32262 (IA;BR:In Portuguese) 

COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

Department of Energy Computer System Security Generic Test 
Methodology Example: Example VMS application, 16:33471 
(R;US) 

Department of Energy Computer System Security Generic Test 
Methodology Guideline: Description, 16:33470 (R;US) 

UPS UNIX product support, 16:33472 (R;US) 

COMPUTER AXIAL TOMOGRAPHY SCANNING 

See CAT SCANNING 

COMPUTER CALCULATIONS 
Neutronics parameter variation studies for the Los Alamos ATW 
concept, 16:30038 (R;US) 
COMPUTER CODES 

See also A CODES 
B CODES 
C CODES 
D CODES 
E CODES 
G CODES 
H CODES 
| CODES 
L CODES 
M CODES 
N CODES 
Q CODES 
S CODES 
T CODES 
V CODES 
W CODES 

3-D neutron transport benchmarks, 16:30736 (R;FR) 

Analysis of the international criticality benchmark no 19 of a re- 
alistic fuel dissolver, 16:30178 (R;FR) 

Nuclear Software Systems Division maintainable code guide- 
lines, 16:33529 (R;US) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 

A national priority: Computer security (the basics), 16:33533 
(R;US) 

Advanced Mulbus Systems concept of development of trunk- 
modular systems, 16:33474 (RA;SU;in Russian) 

Ar. adaptable distributed computer control system, 16:30630 
(IA;CA) 





Fiber networking at Argonne: A distributed, multiapplication, 
multivendor computing environment, 16:33461 (R;US) 
Function allocation in distributed safeguards and security sys- 
tems, 16:30198 (R:US) 
INTEROP achievement award application form, 16:33518 (R;US) 
Integrating a symmetry into a “not so local” area network, 
16:33459 (R:US) 
Local computer network of the JINR Neutron Physics Labora- 
tory, 16:32288 (RA;SU;In Russian) 
Present and future supercomputer network architectures, 
16:33510 (R:US) 
Problems of computer communication, 16:30576 (IA;CS;In Slo- 
vak) 
Technique for organization of systems for experiment automa- 
tion at the WWR-M reactor, 16:30810 (RA;SU;In Russian) 
The Pravets-16 personal computer based analyzer of the local 
computer network of the JINR LNPh, 16:32291 (RA;SU;In 
Russian) 
The new local control systems for operating gaseous diffusion 
plant units at Pierrelatte, 16:29853 (R;FR;In French) 
Usage of the cyclotron facility local area network, 16:32186 
(RA;SU) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
CAE/CAD strategic pian for plant engineering, 16:31246 (R;US) 
Construction of a model of human nasal airways using in vivo 
morphometric data, 16:32676 (R;US) 
COMPUTER-AIDED MANUFACTURING 
Construction of a model of human nasal airways using in vivo 
morphometric data, 16:32676 (R;US) 
COMPUTER-GRAPHICS DEVICES 
See also DISPLAY DEVICES 
Quality control of nuclear medicine instruments 1991, 16:32246 
(R;XA) 
COMPUTERIZED CONTROL SYSTEMS 
A distributed hierarchical architecture of expert systems for su- 
pervisory control of multimodular nuclear reactors, 16:30772 
(R;US) 
COMPUTERIZED SIMULATION 
Computers and the simulation of cognitive actions of nuclear 
power plant operators, 16:30579 (IA;CS;In Slovak) 
Discretization on a general staggered grid, 16:32882 (R;US) 
Formation process of three-dimensional turbulence, 16:31224 
(RA;JP;in Japanese) 
GOOSE, a generalized object-oriented simulation environment, 
16:33467 (R;US) 
COMPUTERIZED TOMOGRAPHY 
See also CAT SCANNING 
Radiation exposure distribution in patients undergoing CT brain 
scans, 16:33161 (R;CN;In Chinese) 
Some stable reconstruction algorithms for electrical impedance 
tomography, 16:32659 (R;US) 
The computerized tomography value in the aorta aneurism diag- 
nosis, 16:32611 (IA;BR;in Portuguese) 
COMPUTERS 
See also CRAY COMPUTERS 
MICROPROCESSORS 
Automation 
CFD research and systems in Kawasaki Heavy Industries and 
its future prospects, 16:33522 (RA;JP;In Japanese) 
Computer Architecture 
Computer requirements for further CFD development, 16:33520 
(RA;JP;In Japanese) 
Software system on parallel processor for computational fluid 
dynamics, 16:33528 (RA;JP;in Japanese) 
Data Compilation 
Software system on parallel processor for computational fluid 
dynamics, 16:33528 (RA;JP;in Japanese) 
Education 
The role of the computer in science fair projects: Current status 
and potential, 16:33501 (R;US) 


CONIFERS 


Memory Devices 

CFD simulation on a massively parallel processor, 16:33527 
(RA;JP;In Japanese) 

Computer requirements for further CFD development, 16:33520 
(RA;JP;In Japanese) 

Software system on parallel processor for computational fluid 
dynamics, 16:33528 (RA;JP;In Japanese) 

Mesh Generation 

CFD research and systems in Kawasaki Heavy Industries and 

its future prospects, 16:33522 (RA;JP;in Japanese) 
Operating Cost 

Computer requirements for further CFD development, 16:33520 

(RA;JP;in Japanese) 
Parallel Processing 

CFD simulation on a massively parallel processor, 16:33527 
(RA;JP;in Japanese) 

Computer requirements for further CFD development, 16:33520 
(RA;JP;in Japanese) 

Software system on parallel processor for computational fluid 
dynamics, 16:33528 (RA;JP;in Japanese) 

Performance 

CFD research and systems in Kawasaki Heavy Industries and 
its future prospects, 16:33522 (RA;JP;in Japanese) 

Computer requirements for further CFD development, 16:33520 
(RA;JP;iIn Japanese) 

Present and future of CFD on the aero-engine development in 
IH!, 16:33521 (RA;JP;in Japanese) 

Programming Languages 

Software system on parallel processor for computational fluid 

dynamics, 16:33528 (RA;JP;in Japanese) 
Response Functions 

CFD analysis related aerospace in Fuji Heavy Industries, Ltd., 

16:33523 (RA;JP;In Japanese) 
Vector Processing 

CFD simulation on a massively parallel processor, 16:33527 
(RA;JP;In Japanese) 

Computer requirements for further CFD development, 16:33520 
(RA;JP;in Japanese) 

CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 

CONCENTRATOR SOLAR CELLS 

A generic guide for the preparation of a quality assurance/quality 
control manual for the design, production, and installation of 
photovoltaic concentrator systems, 16:30420 (R;US) 

CONCRETES 

Canadian experience with concrete-canister dry fuel storage, 
16:29902 (IA;CA) 

Engineered barriers: current status 1989, 16:30042 (R;GB) 

New gamma-ray buildup factor data for point kernel caicula- 
tions: ANS-6.4.3 standard reference data, 16:33156 (R;US) 

Study of activation of binding materials for radiation shielding 
concretes of reactor facilities, 16:30175 (R;SU;in Russian) 

CONDENSERS (STEAM) 

See STEAM CONDENSERS 
CONDUCTIVITY (THERMAL) 

See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFIGURATION CONTROL 

Analytical study on flux distribution in 5 MW HEU [high enriched 
uranium] and LEU [low enriched uranium] TRR [Teheran Re- 
search Reactor] core, 16:30856 (IA;AR) 

CONIFERS 
See also PINES 
SPRUCES 

Aerosols on the surface of needles in the vicinity of Winterthur: 
Composition, mass and effects on the needle content of some 
elements, 16:31691 (RA;CH;in German) 

Chemical state of the soil and influence of soil parameters on 
the elemental content of spruce needles, 16:32532 (RA;CH;In 
German) 

Comments on the variability of inherent bioelement contents of 
spruce needles, 16:31693 (RA;CH;in German) 
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CONIFERS 


Elemental concentrations in spruce needles in the vicinity of 
Winterthur and their variation with site and time, 16:31692 
(RA:CH:In German) 

CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 


CONSERVATION LAWS 
Spline methods for conversation equations, 16:33464 (R;US) 
CONSOLES 
The operator console in the IHEP accelerator beam channels 
control system, 16:32139 (R;SU:In Russian) 
CONSTRUCTION 
Principles and techniques to accelerate the realization of nu- 
clear plant, 16:30483 (IA;CA) 
The impact of Bonneville’s model conservation standards on the 
energy efficiency of new home construction, 16:31211 (R;US) 
CONSUMER PRODUCTS 
Executive order no. 154 on smoke detectors and consumer arti- 
cles containing radioactive materials, 16:32783 (I;DK;In 
Danish) 
The EPS system. A PC-based system for development and ap- 
plication of environmental priority strategies in product design 
- from cradle to grave, 16:31087 (R:SE;In Swedish) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 


CONTACTORS 
See SWITCHES 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 
See also CALANDRIAS 
CASKS 
PRESSURE VESSELS 
TANKS 

Bias in segmented gamma scans arising from size differences 
between calibration standards and assay samples, 16:30197 
(R;US) 

Calorimetry measurements in less than 20 minutes, 16:32226 
(R;US) 

Corrosion considerations of high-nickel alloys and titanium al- 
loys for high-level radioactive waste disposal containers, 
16:30071 (R;US) 

Diffusion from cylindrical waste forms, 16:30045 (R;CA) 

EG&G sampling program results FY 1989, 16:29924 (R;US) 

Energy savings in legume canning plants: Demonstration 
project: Final report, 16:31250 (R;LU) 

Polyethylene liners in radioactive mixed waste packages: An 
engineering study, 16:29926 (R:US) 

Summary of WIPP Room B heater test brine and backfill mate- 
rial data, 16:30056 (R;US) 

Transport index evaluation for low neutron leakage arrays — The 
sphere and shell model, 16:31875 (R:US) 

Unit cell simulation for cylinders on a triangular pitch, 16:29921 
(R;US) 

Waste package performance criteria for deepsea disposal of 
low-level radioactive wastes, 16:30020 (R;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 

A review of the approach to particular aspects of severe acci- 
dents in LWRs in the European community including Sweden 
and Finland, 16:30465 (RA;XA) 

Chemistry and mass transport of iodine in containment, 
16:30746 (RA:CA) 

Containment venting for BWR and PWR, 16:30469 (RA;XA) 

Reference manual for the CONTAIN 1.1 code for containment 
severe accident analysis, 16:30818 (R;US) 

The sealing level control at Pierrelatte, 16:29854 (R;FR;In French) 

CONTAINMENT BUILDINGS 

Gentilly-2 safety analysis for higher containment leakage, 
16:30615 (IA;CA) 

Study to evaluate the feasibility of constructing a retrofit contain- 
ment for the 105-L reactor at the Savannah River Plant, 
16:30894 (RA;US) 
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Suitability study of on-line leak tests for CANDU single-unit con- 

tainment buildings, 16:30648 (IA:CA) 
CONTAINMENT SYSTEMS 

Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:31034 
(RA:US) 

Design of engineered sorbent barriers, 16:29960 (RA;US) 

Severe accident natural circulation and depressurization in 
PWRS, 16:31044 (RA:US) 

Study of possibilities of use containment pressure relief filtration 
system for mitigating the consequeng¢es of a beyond - Design 
accident at NNP with VVER type reactor, 16:31029 (RA;US) 

The US Nuclear Regulatory Commission’s containment perfor- 
mance improvement program, 16:31054 (RA;US) 

The probability of Mark-! liner failure, 16:31042 (RA;US) 

CONTAMINATION 

See also SURFACE CONTAMINATION 

Air pollution in Damascus city, radiation, gases, air particulates 
and heavy elements, 16:32382 (R:SY;In Arabic) 

Diagnostic measures and therapeutic possibilities in incorpora- 
tions of radioactive substances, 16:32755 (R;DE;in German) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTRACTOR PERSONNEL 

INFOTECH '91: DOE Technical Infomation (TI) Meeting, 
16:33536 (R;US) 

Interfacing plant training with union hall traning, 16:30940 
(RA:US) 

CONTRACTORS 
Technical requirements for bioassay support services, 16:32761 
(R;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL EQUIPMENT 
See also FLOW REGULATORS 
PNEUMATIC CONTROLLERS 
THERMOSTATS 

The new local control systems for operating gaseous diffusion 

plant units at Pierrelatte, 16:29853 (R;FR;In French) 
CONTROL ROOMS 
Human factors design review guidelines for advanced nuclear 
control room technologies, 16:30770 (R;US) 
CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ENTRY CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Distributed computer control system for on-power fuel handling 
in Indian PHWRs - Communication between computers, 
16:30783 (RA;XA) 

Implementation and application of an universal network inter- 
face for control in NPP, 16:30792 (RA;XA) 

N4 plants: Qualification of software of the control system, 
16:30794 (RA;XA) 

Safety of distributed control systems: The Sizewell B aspect, 
16:30800 (RA;XA) 

The sealing level control at Pierrelatte, 16:29854 (R;FR;In French) 

Use of digital hardware in Indian PHWRs and a proposed C and 
| scheme for 500 MWe PHWR stations, 16:30802 (RA;XA) 

CONVECTION 

See also FORCED CONVECTION 

[Bifurcations and patterns in non-linear dissipative systems]: 
Progress report, 16:32877 (R;US) 

CONVENTION ON EARLY NOTIFICATION OF NUCLEAR ACCI 
DENT 
See CENNA 
CONVERSION (NUCLEAR FUEL) 
See NUCLEAR FUEL CONVERSION 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 





COOK-1 REACTOR 

Emergency pian training in real time, 16:30942 (RA;US) 
COOK-2 REACTOR 

Emergency plan training in real time, 16:30942 (RA;US) 
COOLANTS 

Circumferential drypatch spreading on a simulated CANDU fuel 

string with non-uniform axial heat flux, 16:30696 (1A;CA) 
COOLERS 
See HEAT EXCHANGERS 
COOLING LOAD 
Using regression equations to determine the relative importance 
of inputs to energy simulation tools, 16:31214 (R;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
Cooling aggregate driven by natural gas: Building extension 
facing north-west and Finger A, 16:31199 (1;DK;in Danish) 
Feasibility of maintaining natural convection mode core cooling 
in research reactor power upgrades, 16:30858 (|A:AR) 
The evolution of US helium-cooled blankets, 16:33398 (R;US) 
COOLING WATER CHEMICAL TREATMENT 

See WATER CHEMISTRY 
COOPER REACTOR 

Job and task analysis for technical staff, 16:30925 (RA;US) 
COPPER 

16:31259 (PA;US) 

Advanced materials for space nuclear power systems, 16:30716 
(R;US) 

Alternative cleaners and their effect on materials compatibility, 
16:31787 (R;US) 

Mechanisms of defect production and atomic mixing in high en- 
ergy displacement cascades: A molecular dynamics study, 
16:31411 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, March 15—June 15, 1991, 
16:29625 (R;US) 

Sputtering of copper crystals by soluble and non-soluble ions, 
16:33241 (R;DK) 

Surface science studies of catalyzed methanol synthesis on 
model copper and Cu-Zn-O surfaces, 16:31784 (R;US) 

The search for low photodesorption coatings, 16:32125 (R;US) 

COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Corrosion and arc erosion in MHD channels: Quarterly progress 
report, January—March 1991, 16:31164 (R;US) 

High temperature creep properties of eutectic and near eutectic 
silver-copper alloys: Application to metal/ceramic joining, 
16:31406 (R;US) 

Ordering energy of B2 alloys calculated in the frozen potential 
and Harris Approximations, 16:31355 (R;US) 

The role of anodic dissolution in the stress corrosion cracking of 
Al-Li-Cu alloy 2090, 16:31408 (R;US) 

COPPER BASE ALLOYS 

Microstructural change and its influence on stress-strain behav- 
ior of two superplastic materials, 16:31410 (R;US) 

Survey of literature, phase diagrams and data: Part 1, Pu-Ag to 
Pu-Sn, 16:31413 (R;US) 

COPPER COMPLEXES 

See also CERULOPLASMIN 

Asymmetric polymeric porphyrin films by interfacial polymeriza- 
tion, 16:31820 (RA;US) 

Chemical evidence for hot electron reactions at the 
semiconductor-solution interface, 16:30367 (RA;US) 

Ground-state and excited-state electron transfer in metallopro- 
tein complexes, 16:30386 (RA;US) 

Spectroscopic and structural investigations of metal complexes 
with closed-shell configurations, 16:31707 (RA;US) 

COPPER OXIDES 

Activation energies in a Bi,Si,CaCu,O, single crystal, 16:31423 
(R;US) 

Analysis of high-temperature superconductors by ICP AES and 
XRF analysis, 16:31633 (IA;SU) 


COSMIC RADIATION 


Anisotropic twin boundary pinning in YBazCu30,, 16:31426 
(R;US) 

Anisotropy in the a-b plane of normal and superconducting 
YBazCu30,. 16:31422 (R;US) 

Critical currents in sputtered YBCO films, 16:31420 (R;US) 

Electrical transport across grain boundaries in bicrystals of 
YBa2Cu307,, 16:31424 (R:US) 

Electronic and magnetic properties of strongly correlated sys- 
tems, 16:33262 (R;US) 

Electronic transport properties in copper oxides, 16:31338 (R:US) 

Initial magnetization and magnetic relaxation in a single crystal 
of BigSr2CaCuz0,, 16:31425 (R;US) 

Magnetic relaxation in a single crystal of YBazCu30,, 16:31421 
(R;US) 

Mechanical after-effect studies of 
YBazCu307_,, 16:31457 (R;US) 

Neutron irradiation effects on YBCO single crystals, 16:31427 
(R;US) 

Neutron scattering from the flux lattice in high temperature su- 
perconductors, 16:31443 (R;US) 

Polarization dependent x-ray spectroscopy of high 
T-superconductors, 16:31429 (R;US) 

Reversible magnetization of BizSr2CaCuzOg single crystals, 
16:31428 (R;US) 

Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 

COPPER SULFATES 

HRTEMWAEM study of trace metal-behavior, sheet silicate reac- 
tions, and fluid/solid mass balances in porphyry copper 
hydrothermal systems: Progress report, September 1, 1990— 
August 31, 1991, 16:32797 (R;US) 

COPPER VAPOR LASERS 
See METAL VAPOR LASERS 
COPROCESSING 

Interactive chemistry of coal-petroleum processing: Final report, 
16:29617 (R;US) 

CORDOVA QUAD CITIES-1 REACTOR 

See QUAD CITIES-1 REACTOR 

CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 
CORES (DRILL) 
See DRILL CORES 
CORES (MAGNETIC) 
See MAGNETIC CORES 
CORES (NUCLEAR) 
See NUCLEAR CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
MAIZE 
CORROSION 
See also STRESS CORROSION 
16:32349 (PA;US) 
CORROSION FATIGUE 

A state-of-the-art review of continuous monitoring and surveil- 
lance techniques in relation to reactor pressure circuit 
integrity, 16:30496 (R;FR) 

COSMETICS 
See CONSUMER PRODUCTS 
COSMIC MUONS 
Simulation of the passage of muons through the rock overbur- 
den into the Soudan 2 cavern, 16:32835 (R;US) 

COSMIC NEUTRINOS 

Long-term neutrino fiux integrations, 16:32905 (R;US) 

Solar and supernova neutrino interactions, 16:32904 (R;US) 
COSMIC PARTICLES 

See COSMIC RADIATION 
COSMIC RADIATION 

See also COSMIC MUONS 

COSMIC NEUTRINOS 


oxygen relaxation in 
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COSMIC RADIATION 


Effect of limited statistics in observed distribution of coming di- 
rections of superhigh energy cosmic rays, 16:32838 (IA;SU;In 
Russian) 

Medium energy nuclear data to understand the interactions of 
cosmic ray particles with matter, 16:33093 (RA:XA) 

Nuclear data to be used for calculating the spacecraft shielding 
and for crew dosimetry during manned space missions, 
16:33094 (RA;XA) 

Power-law energy spectrum and orbital stochasticity, 16:33319 
(R:US) 

COSMIC RAY SPECTROMETERS 

Measurement of charge composition of electron flows with an 
energy above hundreds MeV in inner radiaion belt, 16:32856 
(R;SU;In Russian) 

COSMIC SHOWERS 
Hadronic photons and collider diffractive physics, 16:32933 
(R;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 

Testing the big bang: Light elements, neutrinos, dark matter and 
large-scale structure, 16:32836 (R;US) 

The great wall in the CfA survey: Its origin and imprint on the 
microwave background radiation, 16:32844 (R;DK) 

COSMOLOGY 
Neutrino annihilation in hot plasma, 16:32982 (R:DK) 
Particle theory and cosmology: Progress report, 16:32945 (R:US) 
COSMOS 
See UNIVERSE 
COULOMB ATTRACTION 
See COULOMB FIELD 
COULOMB BARRIER 
See COULOMB FIELD 
COULOMB EXCITATION 

Relativistic Coulomb excitation of giant resonances in the hydro- 

dynamical model, 16:33120 (IA;BR) 
COULOMB FIELD 
Dynamic screening and wake effects on electronic excitation in 
ion-solid and ion-surface collisions, 16:33213 (R;US) 

COULOMB POTENTIAL 

See COULOMB FIELD 
COULOMB REPULSION 

See COULOMB FIELD 
COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COUPLED REACTOR CORES 

POKER program complex for simulation of non-stationary pro- 
cesses in coupled reactor systems, 16:30735 (R;SU;in 
Russian) 

COUPLINGS (MACHINE PARTS) 

See MACHINE PARTS 
COW-MILKERS 

See RADIOISOTOPE GENERATORS 
CP INVARIANCE 

A new measurement of ¢’/e by the NA31 experiment, 16:32979 
(R;FR) 

CP violation in the B system: Physics at a high luminosity B 
Factory, 16:32993 (R;US) 

SUSY and CP-violation at JLC, 16:32991 (RA;JP) 

CRACKS 

Advanced ultrasonic inspections, 16:31945 (R;FR) 

Investigation on field removed pipe sections in the PISC hot lab- 
oratories, 16:32339 (R;FR) 

CRAY COMPUTERS 

Measurement of memory access contentions in multiple vector 

processor systems, 16:33504 (R;US) 
CRITICAL CURRENT 

Guideline for NbgSn critical current measurements using 
fiberglass-epoxy composite sample mandrels, 16:31354 
(R;US) 

CRITICALITY 

Abelian sandpile model, 16:33463 (R;US) 

Validity of Hansen-Roach cross sections in low-enriched ura- 
nium systems, 16:33155 (R;US) 
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CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPPING SYSTEMS 
See CULTIVATION TECHNIQUES 
CROPS 

Processes for Identifying Regional Influences of and Responses 
to Increasing Atmospheric CO, and Climate Change — The 
MINK Project: Report IIB, A farm-level simulation of the 
effects of climate change on crop production in the MINK Re- 
gion, 16:32462 (R:US) 

Processes for identifying regional influences of and responses 
to increasing atmospheric CO2 and climate change: The 
MINK Project: Report 4, Water resources, 16:32551 (R;US) 

CROSS SECTIONS 

RECONS-1: A code for reconstructing few-group LWR assem- 
bly cross section data from pretabulated quadratic 
polynomials, 16:30742 (R;ZA) 

Validity of Hansen-Roach cross sections in low-enriched ura- 
nium systems, 16:33155 (R;US) 

CROSSED BEAMS 

See COLLIDING BEAMS 
CRUDE OIL 

See PETROLEUM 
CRUSTACEANS 

Seasonal occurrences of ostracodes in lakes and streams of the 
San Francisco Peninsula, California, 16:32582 (R;US) 

CRYOPUMPS 

Fusion reactor high vacuum pumping: Charcoal cryosorber tri- 
tium exposure results, 16:33421 (R;US) 

Thermal analysis of a coaxial helium panel of a cryogenic vac- 
uum pump for advanced divertor of DIll-D tokamak, 16:33399 
(R;US 

ie analysis, and experimental verification for a 
Dill-D cryogenic pump, 16:33397 (R;US) 

CRYOSTATS 

Alternate design concept for the SSC dipole magnet cryogenic 

support post, 16:32133 (R;US) 
CRYSTAL DEFECTS 

Defect production in high energy cascades: The roles of MD 

and BCA simulations, 16:33249 (R;US) 
CRYSTAL STRUCTURE 

See also CRYSTAL DEFECTS 

Ordering energy of B2 alloys calculated in the frozen potential 
and Harris Approximations, 16:31355 (R;US) 

CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
CRYSTALS 

See also LIQUID CRYSTALS 

16:31494 (PA;US) 

Defect production in high energy cascades: The roles of MD 
and BCA simulations, 16:33249 (R;US) 

Microscopic models of phase transitions in the CsHSO, type 
crystals, 16:33222 (R;XA) 

Valence and phonon excitations in high-resolution electron mi- 
croscopy, 16:33215 (R;US) 

CT SCANNING 
See CAT SCANNING 
CUBA 

Plans for a study on the radiation protection dose received by 
population in possibly high natural radiation zones in the Re- 
public of Cuba, 16:33169 (1A;IR) 

CULM 

Coal desulfurization in a rotary kiln combustor: Quarterly report 

No. 4, January 1, 1991—March 31, 1991, 16:29756 (R;US) 
CULTIVATION TECHNIQUES 

See also SHORT ROTATION CULTIVATION 

Radiometric studies on wheat and bean cultures in three types 
of brazilian oxisoils, 16:32689 (R;BR;In Portuguese) 

CULTURAL RESOURCES 

Cultura! resources overview and management plan for Cheyenne 

Mountain Air Force Base, Colorado, 16:32528 (R;US) 
CULTURES (CELLS) 
See CELL CULTURES 





CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 


CUPRATES 
Anisotropy of optical properties of YBapCu30, and 
Bio(Sr, _,Cax)3Cu20g,5, 16:33230 (IA;SU;in Russian) 
Comparative study of irreversibility effects in Nb foil and high tem- 
perature superconducting ceramics by uSR, 16:33263 (R;SU) 
High-T. superconducting phases in bismuth cuprates with high 
content of Ca and Cu, 16:33259 (R;SU) 
Monoclinization of YBazCu307_, lattice during film epitaxial 
growth on (001) SrTiO3, 16:33223 (IA;SU;In Russian) 
Structural peculiarity of Y-Ba-Cu-O films produced by magnetron 
sputtering on cold substrates, 16:33224 (IA;SU;In Russian) 
CURRENT LIMITERS 
Safeguarding problems of nuclear power plants, 16:30775 
(IA;CS;In Slovak) 


CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 


CUTTING TOOLS 
16:31878 (PA;US) 
16:31883 (PA;US) 


CYANIDES 
Comparative microbial 
16:32674 (RA;US) 
Effects of surface overlayer microstructure on the properties of 
cadmium chalconide based  photoelectrochemical cells, 
16:30368 (RA;US) 
CYANOBACTERIA 
Glutamate production from COz and NO,~ by a new biosolar 
reactor using immobilized marine cyanobacteria, 16:30398 
(RA;US) 
Use of cyanobacterial diazotrophic technology in rice agricul- 
ture, 16:30245 (RA;US) 
CYCLOALKANES 
Characterization of a novel iron chromophore with an intense 
near-infrared absorption band, 16:31710 (RA;US) 
Photoinduced electrocyclic 1,5-closure of the radical cation 
of cyciooctatetraene to a bridged 1,4-bishomobenzene 
(bicyclo[3.3 .0jocta-2,6-diene-4 ,8-diyl) radical cation, 16:30396 
(RA;US) 
Red light induced oxidation of unsaturated hydrocarbons in a 
matrix, 16:31814 (RA;US) 


CYCLONE COMBUSTORS 
Coal reburning for cyclone boiler NO, control demonstration: 
Quarterly report No. 4, January, February, March 1991, 
16:29721 (R;US) 


CYCLOPENTADIENE 
Energy partitioning in elementary gas phase reactions: Progress 
report, March 1, 1989—August 31, 1991, 16:31821 (R;US) 


CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
MICROTRONS 

(n,p)-experiments at 100 MeV at the Uppsala University, 
16:32149 (RA;XA) 

Application of surface activation of machine elements in a cy- 
clotron aiming at tribological diagnostics, 16:32163 (RA;SU;In 
Russian) 

Blowing system and sterile air distribution, 16:32150 (IA;BR;In 
Portuguese) 

Cyclotron U-1201 medical isotope production, 
(RA;SU;In Russian) 

Measurement of He sup(3) beam energy of the IEN CV-18 cy- 
clotron, 16:32078 (IA;BR;In Portuguese) 

Proceedings of the 2. International conference on cyclotrons 
and its application, 16:32034 (R;SU) 

CYLINDERS 

Predicted stiffness loss due to delamination in filament wound 
composite cylinders, 16:31503 (R;US) 

Three-dimensional boundary-layer transition on an inclined 
cylinder, 16:31225 (RA;JP;In Japanese) 

Water immersion tests of UF, cylinders with simulated damage, 
16:29920 (R;US) 


degradation of organic cyanide, 


16:32054 


DATA BASE MANAGEMENT 


CYLINDRICAL CONFIGURATION 

Gorter-Mellink pulsed-source problem in cylindrical and spheri- 

cal geometry, 16:32874 (R;US) 
CYTOCHROMES 

Assembly of reaction center-cytochrome c electron transfer 
complexes, 16:30393 (RA;US) 

Biochemical and biophysical studies of the E. coli respiratory 
chain: Progress report, September 1987—June 1991, 
16:32590 (R;US) 

Ground-state and excited-state electron transfer in metallopro- 
tein complexes, 16:30386 (RA;US) 

Long-range electron transfer in ruthenium-modified cytochrome 
c, 16:30397 (RA;US) 

Molecular dynamics simulations of norcamphor-cytochrome P- 
450cam and mutations of P-450cam designed to alter the 
product specificity, 16:32600 (R;US) 

Redox proteins as electron acceptors from chlorophyll triplet state 
in lipid bilayer vesicles: Kinetics of reduction of membrane 
reconstituted cytochrome c oxidase mediated by 2,5-DI-T- 
butylbenzoquinone and cytochrome c, 16:30394 (RA;US) 


D 


D CODES 
Coil shapes towards pure multipoles in circular regions (A nu- 
merical approach), 16:32215 (R;US) 
Whole-building energy targets: A methodology for future 
performance-based standards, 16:31213 (R;US) 
D MESONS 
[Studies of high energy phenomena using muons]: Progress re- 
port, [March—December 1990], 16:32902 (R;US) 
D PLUS RESONANCES 
See DMESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
D-D REACTORS 
Modelling of fast ion redistribution due to sawteeth in neutral 
beam heated plasmas, 16:33308 (R;SE) 
DAMS 
Use of a fish bioenergetics model to evaluate effects of dis- 
solved oxygen mitigation at Norris Dam, 16:30354 (R;US) 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 
4K NIM multichannel buffer memories, 16:32308 (RA;SU) 
Development of automatization system of the ALPHA-POLTS 
spectrometer on the base of personal computer and trans- 
puter, 16:32319 (R;SU;In Russian) 
Fermilab Physics Department Fastbus TDC module, 16:32132 
(R;US) 
Fermilab Physics Department TVC chip, 16:32134 (R;US) 
Operator reliability assessment system (OPERAS), 16:30947 
(RA;US) 
Organization of data operative acquisition for a multiparameter 
experiment, 16:32295 (RA;SU;in Russian) 
System for registering data from stripping detectors, 16:32294 
(RA;SU;In Russian) 
System for setting velocity of motion and data recording of a 
Moessbauer spectrometer, 16:32304 (RA;SU;In Russian) 
The electronic system for the H1 ligid argon calorimeter at 
HERA, 16:32299 (RA;SU) 
The integrated workstation, a realtime data acquisition, analysis 
and display system, 16:30224 (R;US) 
DATA BASE MANAGEMENT 
Computer applications in lifetime evaluation of nuclear power fa- 
cilities, 16:30489 (IA;CS;in Slovak) 
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DATA BASE MANAGEMENT 


Environment, Safety 
16:32380 (R;US) 

Integrated Risk Information System, 16:32770 (R;US) 

Preliminary survey report on arrangement of Pacific energy in- 
formation exchange system, 16:31139 (R;JP;ln Japanese) 

DATA COVARIANCES 
Limitations of gaussian performance measures in very-low- 
background counting regimes, 16:32238 (R;US) 

DATA DISPLAY DEVICES 

See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 

See DISPLAY DEVICES 
DATA STORAGE DEVICES 

See MEMORY DEVICES 
DATA TRANSMISSION SYSTEMS 

16:30205 (PA;US) 

Communication links influence upon nuclear power plant safe 
conditions, 16:30799 (RA;XA) 

DOE Ofice of Civilian Radioactive Waste Management Systems 
studies plan, fiscal years 1991 and 1992, 16:30049 (R;US) 

Fiber optic components compatibility with the PWR containment 
radiation field, 16:30797 (RA;XA) 

Implementation of distributed process computer system at a nu- 
clear power station, 16:30781 (RA;XA) 

OS! industrial networking at Electricite de France, 16:30795 
(RA;XA) 

Redundant communication in a distributed control system, 
16:30793 (RA;XA) 

Requirements for a hierarchical architecture for communication 
and data transfer within a nuclear power station, 16:30801 
(RA;XA) 

Transient interference immunity of the control and shutdown 
systems of the RBMK-type reactors, 16:30780 (RA;XA) 

DAUGHTER PRODUCTS 

Deposition of radon progeny in nonhuman primate nasal air- 
ways, 16:32699 (R;US) 

Preneopiastic transformation of rat tracheal epithelial cells by in- 
haled radon progeny, 16:32698 (R;US) 

DAVIS BESSE REACTOR 
See DAVIS BESSE-1 REACTOR 
DAVIS BESSE-1 REACTOR 
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Experience with designing the cable system of nuclear power 
plants, 16:30559 (IA;CS;In Czech) 

National fire inspection of cable systems of nuclear power 
plants, 16:30993 (IA;CS;in Czech) 

Project design and implementation of cable systems at Mo- 
chovce nuclear power plants, 16:30561 (IA;CS;In Slovak) 

ELECTRIC CONDUCTORS 
16:32018 (PA;US) 
ELECTRIC CONTACTORS 
See SWITCHES 

ELECTRIC CONTACTS 

Jointing techniques for photovoltaic solar cells, 16:30401 

(R:NL;In Dutch) 
ELECTRIC CURRENTS 

See also CRITICAL CURRENT 

Free boundary toroidal stability of ideal and resistive internal 
kinks, 16:33372 (RA;CH) 

Simulation of MHD activity during density limit disruptions in 
tokamaks, 16:33371 (RA;CH) 

ELECTRIC DISCHARGES 
Self-generated stochastic heating in an rf discharge: Annual re- 
port, 16:32876 (R;US) 
ELECTRIC FILTERS 
Time-variant filters, 16:32003 (R;SU;in Russian) 
ELECTRIC IMPEDANCE 
Some stable reconstruction algorithms for electrical impedance 
tomography, 16:32659 (R;US) 
ELECTRIC MOTORS 
16:32015 (PA;US) 
High efficiency motor rewind study: Final report, 16:31861 (R;US) 
ELECTRIC POWER 

Electric power monthly, August 1991, 16:31151 (R;US) 
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Preparation of a quarterly health physics compliance report for a 
uranium fuel fabrication plant: Regulatory guide, 16:30114 
(R;CA;in English, French) 

Process Section, Separation Technology Division progress re- 
port for May 1951, 16:29856 (R;US) 

Waste acid detoxification and reclamation, 16:30123 (RA;US) 

FUEL FEEDING SYSTEMS 

16:29818 (PA:CA) 

FUEL GAS 

See also NATURAL GAS 

16:32348 (PA;US) 

High temperature gas cleaning system study: Substudy 2.4: 
Dust removal, 16:30459 (R;NL;Iin Dutch) 

FUEL INJECTION SYSTEMS 

Innovative coal-fueled diesel engine injector, 16:31313 (RA;US) 
FUEL LOADING 

See REACTOR FUELING 


FUEL MANAGEMENT 
Enriched uranium fuel management in CANDU reactors using 
the checkerboard scheme, 16:30676 (IA;CA) 
Ontario Hydro fuel performance experience and development 
program, 16:30658 (IA;CA) 
Pickering operations fuel performance review, 16:30659 (IA;CA) 


FUEL OILS 
Production of oil-degrading bacteria and their use in microbial 
remediation of contaminated soils, 16:29807 (RA;US) 


FUEL PELLETS 
Ablation 
Pellet ablation studies in the TCA tokamak, 16:33366 (RA;CH) 


Burnup 

Archive fuel characterization for TVO1 rods—Task 3: High Bur- 
nup Effects Program, 16:30529 (R;US) 

Archive fuel characterization—Task 3 BN and FGA/CEA fuel: 
High Burnup Effects Program, 16:30526 (R;US) 

Archive fuel characterization: Task 2 and Task 3, 16:30503 (R;US) 

Fabrication, preirradiation characterization, and irradiation his- 
tory for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 


Certification 
Design, fabrication and pre-irradiation characterization of BR-3 
rods—Task 3: High Burnup Effects Program, 16:30542 (R;US) 

Dissolution 


Analysis of the international criticality benchmark no 19 of a re- 
alistic fuel dissolver, 16:30178 (R;FR) 
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FUEL PELLETS 
Fabrication 


Fabrication 
Fabrication and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R:US) 


Fission Product Release 
Archive fuel characterization for TVO1 rods—Task 3: High Bur- 
nup Effects Program, 16:30529 (R;US) 
Archive fuel characterization—Task 3 BN and FGA/CEA fuel: 
High Burnup Effects Program. 16:30526 (R;US) 
Archive fuel characterization: Task 2 and Task 3, 16:30503 (R:US) 
Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 
Inspection 
Archive fuel characterization—Task 3 BN and FGA/CEA fuel: 
High Burnup Effects Program, 16:30526 (R;US) 


irradiation 
Fabrication, preirradiation characterization, and irradiation his- 
tory for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R;US) 


Manufacturing 
Fabrication, preirradiation characterization, and irradiation his- 
tory for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R;US) 
Measuring Methods 
16:33424 (PA;:US) 
Nondestructive Analysis 
A nondestructive method for analyzing 255U isotopic abundance 
of UOz pellets of nuclear power plant fuel element, 16:30756 
(R;CN;in Chinese) 
Nondestructive Testing 
16:33424 (PA;US) 
Physical Properties 
Archive fuel characterization for TVO1 rods—Task 3: High Bur- 
nup Effects Program, 16:30529 (R;US) 
Archive fuel characterization: Task 2 and Task 3, 16:30503 (R;US) 


Post-irradiation Examination 
Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 
16:30512 (R;US) 
Size 
Pellet ablation studies in the TCA tokamak, 16:33366 (RA;CH) 
FUEL PENCILS 
See FUEL PINS 


FUEL PINS 
Bumup 

BR-3 cycle 4C irradiation data—Task 3: High Burnup Effects 
Program, 16:30549 (R;US) 

Irradiation history for GE rodlets—Tasks 2B and 2C (Groups 2): 
High Burnup Effects Program, 16:30516 (R;US) 

Irradiation history of BNFL rods—Task 2A: High Burnup Effects 
Program, 16:30541 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
20 MWd/kgM rods): High Burnup Effects Program, 16:30509 
(R;US) 

Postirradiation and special examination results for GE rodlets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of KWU/CE rodlets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Sectioning diagrams for HBEP rods and rodlets: High Burnup 
Effects Program, 16:30523 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: 
Draft, 16:30521 (R;US) 
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Ceramography 

Postbump ceramography results from ECN—Task 2C (Group 1, 
30 MWd/kgM rods): High Burnup Effects Program, 16:30510 
(R:US) 

Postbump ceramography results from ECN—Task 2C (Group 
2): High Burnup Effect Program, 16:30517 (R:US) 

Certification 

Fabrication and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R:US) 

Computerized Simulation 

Unit cell simulation for cylinders on a triangular pitch, 16:29921 

(R;US) 
Criticality 

Unit cell simulation for cylinders on a triangular pitch, 16:29921 

(R;US) 
Destructive Testing 

NDT examinations of GE rodiets—Task 2B and prebump Task 
2C (Group 2): High Burnup Effects Program, 16:30518 (R;US) 

Postirradiation and special examination results for GE rodiets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of KWU/CE rodlets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Diagrams 

Sectioning diagrams for HBEP rods and rodiets: High Burnup 

Effects Program, 16:30523 (R;US) 
Fabrication 

Fabrication and pre-irradiation characterization of KWU/CE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program, 16:30497 (R;US) 

Fabrication and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R;US) 

Fission Product Release 

Postirradiation and special examination results for GE rodlets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 1): High Burnup Ef- 
fects Program, 16:30505 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 2): High Burnup Ef- 
fects Program, 16:30548 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Special examination results from ECN—Task 2C: High Burnup 
Effects Program, 16:30550 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: 
Draft, 16:30521 (R;US) 

Gamma Fuel Scanning 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-20 MWd/kgM rods): High Burnup Effects 
Program, 16:30506 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Prebump and postbump gamma scan measurements performed 
at ECN—Task 2C (Group 2): High Burnup Effects Program, 
16:30514 (R;US) 

Inspection 

Fabrication and pre-irradiation characterization of KWU/CE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program, 16:30497 (R;US) 

lrradiation 

Irradiation histories and NDT examination (Karlistein) of 
KWU/CE rods—Task 2A and prebump Task 2C (Group 1): 
High Burnup Effects Program, 16:30498 (R;US) 

Irradiation histories and NDT examination (Karlstein) of 
KWU/CE rods—Task 2B (Group 2) and Task 2C (Group 2): 
High Burnup Effects Program, 16:30545 (R;US) 





Irradiation history for GE rodiets—Tasks 2B and 2C (Groups 2): 
High Burnup Effects Program, 16:30516 (R;US) 

Irradiation history of BNFL rods—Task 2A: High Burnup Effects 
Program, 16:30541 (R;US) 

Power bumping of GE rodiets—Task 2C (Group 2): High Bur- 
nup Effects Program, 16:30519 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 20 MWd/kgM rods): High Burnup Effects Pro- 
gram, 16:30543 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 30 MWd/kgM rods): High Burnup Effects Pro- 
gram: Revised, 16:30544 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 


Nondestructive Testing 

Irradiation histories and NDT examination (Karlstein) of 
KWU/CE rods—Task 2B (Group 2) and Task 2C (Group 2): 
High Burnup Effects Program, 16:30545 (R;US) 

NDT examinations of GE rodiets—Task 2B and prebump Task 
2C (Group 2): High Burnup Effects Program, 16:30518 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postirradiation and special examination results for GE rodlets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of KWU/CE rodlets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 20 MWd/kgM rods): High Burnup Effects Pro- 
gram, 16:30543 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 30 MWd/kgM rods): High Burnup Effects Pro- 
gram: Revised, 16:30544 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 2): High Burnup Ef- 
fects Program, 16:30548 (R;US) 


Post-irradiation Examination 

NDT examinations of GE rodiets—Task 2B and prebump Task 
2C (Group 2): High Burnup Effects Program, 16:30518 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
20 MWd/kgM rods): High Burnup Effects Program, 16:30509 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
30 MWd/kgM rods): High Burnup Effects Program, 16:30510 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 
2): High Burnup Effect Program, 16:30517 (R;US) 

Postirradiation examination of KWU/CE rodlets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 1): High Burnup Ef- 
fects Program, 16:30505 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Special examination results from ECN—Task 2C: High Burnup 
Effects Program, 16:30550 (R;US) 

Special postirradiation examination results for GE rodlets—Task 
2: High Burnup Effects Program, 16:30525 (R;US) 

Summary of postirradiation special examination—Task 2: High 
Burnup Effects Program, 16:30527 (R;US) 


FUEL PLATES 

Implementation of a quality assurance system for the design 
and manufacturing of fuel assembly MTR-plate type, 
16:30763 (IA;AR) 

Innovative concepts for fuel plate fabrication, 16:30764 (IA;AR) 

LEU [low enriched uranium] fuel testing at KFA-Juelich under 
the German AF-program: Plate irradiation and PIE [post irra- 
diation examinations], 16:30843 (IA;AR) 

Neutronic measurements and calculations of the irradiation of a 
LEU-FE [low enriched uranium-fuel element] in the present 
HEU [high enriched uranium] core of the RA-3 reactor, 
16:30875 (IA;AR) 


FUEL RODS 
Burnup 


Physical and chemical characterization in the production of Us 
Og powders, 16:29868 (IA;AR) 

Post-irradiation examination of low enriched UAI,-Al fuel ele- 
ment in JAERI, 16:30767 (IA;AR) 

Qualification status of LEU flow enriched uranium] fuels, 
16:29869 (IA;AR) 

The improvement of technology for high-uranium-density Al- 
base dispersion fuel plates, 16:30765 (IA;AR) 


FUEL REPROCESSING 
See REPROCESSING 


FUEL REPROCESSING PLANTS 
See also COGEMA LA HAGUE 
IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 

Management and supervisory training: Changing the cul- 
ture/system, 16:29878 (RA;US) 

Seismic procurement requirements at the FPR (Fuel Processing 
Restoration) facility at INEL (Idaho National Engineering Lab- 
oratory), 16:30893 (RA;US) : 

Thermo-fluid analysis for nuclear fuel reprocessing plant, 
16:29885 (RA;JP;in Japanese) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 


FUEL RODS 
Burnup 

Archive fuel characterization for TVO1 rods—Task 3: High Bur- 
nup Effects Program, 16:30529 (R;US) 

Archive fuel characterization: Task 2 and Task 3, 16:30503 (R;US) 

BR-3 cycle 4C irradiation data—Task 3: High Burnup Effects 
Program, 16:30549 (R;US) 

Destructive and special examinations of eight fuel rods irradi- 
ated in BR-3—Task 3: High Burnup Effects Program, 
16:30531 (R;US) 

Destructive and special examinations of three BWR fuel rods ir- 
radiated in TVO-1—Task 3: High Burnup Effects Program, 
16:30532 (R;US) 

Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 
16:30512 (R;US) 

Fabrication, pre-irradiation characterization and irradiation his- 
tory of GE rods—Task 2A, Task 2B (partial), and Task 2C: 
High Burnup Effects Program, 16:30499 (R;US) 

Fabrication, preirradiation characterization, and irradiation his- 
tory for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R;US) 

Fission gas release data evaluation—Published data: High Bur- 
nup Effects Program, 16:30501 (R;US) 

Fluence calculations for assembly 373 (Task 2A) and radial 
power generation calculations for BSH type rods (Task 3): 
High Burnup Effects Program, 16:30547 (R;US) 

Irradiation histories and NDT examination (Karistein) of 
KWU/CE rods—Task 2B (Group 1): High Burnup Effects Pro- 
gram, 16:30508 (R;US) 

Irradiation history for GE rodiets—Tasks 2B and 2C (Groups 2): 
High Burnup Effects Program, 16:30516 (R;US) 

Irradiation history of BNFL rods—Task 2A: High Burnup Effects 
Program, 16:30541 (R;US) 

NDT examinations of GE rods—Task 2A and prebump Task 2C 
(Group 1): High Burnup Effects Program, 16:30500 (R;US) 
NDT examinations of KWU/CE and BNFL rods at Windscale— 

Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
20 MWd/kgM rods): High Burnup Effects Program, 16:30509 
(R;US) 

Postirradiation and special examination results for GE rodiets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of GE rods—Task 2A and Task 2C 
(Group 1): High Burnup Effects Program, 16:30504 (R;US) 
Postirradiation examination of KWU/CE rodlets at Windscale— 

Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Postirradiation examination of four fuel rods irradiated one cycle 
in BR-3—Task 3: High Burnup Effects Program, 16:30551 
(R;US) 


ERA Vol. 16, No. 11 815 





FUEL RODS 
Burnup 


Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 2): High Burnup Effects Program, 16:30546 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Qualification of fission gas release data from Task 3 rods: High 
Burnup Effects Program: Revised, 16:30534 (R;US) 

Sectioning diagrams for HBEP rods and rodlets: High Burnup 
Effects Program, 16:30523 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: 
Draft, 16:30521 (R;US) 

Ceramography 

Postbump ceramography results from ECN—Task 2C (Group 1, 
30 MWd/kgM rods): High Burnup Effects Program, 16:30510 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 
2): High Burnup Effect Program, 16:30517 (R;US) 

Certification 

Fabrication’ and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R;US) 

Destructive Testing 

Destructive and special examinations of eight fuel rods irradi- 
ated in BR-3—Task 3: High Burnup Effects Program, 
16:30531 (R;US) 

Destructive and special examinations of three BWR fuel rods ir- 
radiated in TVO-1—Task 3: High Burnup Effects Program, 
16:30532 (R;US) 

Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 
16:30512 (R;US) 

NDT examinations of GE rodiets—Task 2B and prebump Task 
2C (Group 2): High Burnup Effects Program, 16:30518 (R;US) 

NDT examinations of GE rods—Task 2A and prebump Task 2C 
(Group 1): High Burnup Effects Program, 16:30500 (R;US) 

NDT examinations of eighteen fuel rods irradiated for three or 
four cycles in BR-3—Task 3: High Burnup Effects Program, 
16:30530 (R;US) 

Postirradiation and special examination results for GE rodiets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of GE rods—Task 2A and Task 2C 
(Group 1): High Burnup Effects Program, 16:30504 (R;US) 
Postirradiation examination of KWU/CE rodlets at Windscale— 

Task 2B: High Burnup Effects Program, 16:30515 (R;US) 
Diagrams 

Sectioning diagrams for HBEP rods and rodlets: High Burnup 

Effects Program, 16:30523 (R;US) 
Fabrication 

Design, fabrication and pre-irradiation characterization of BR-3 
rods—Task 3: High Burnup Effects Program, 16:30542 (R;US) 

Fabrication and pre-irradiation characterization of KWU/CE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program, 16:30497 (R;US) 

Fabrication and preirradiation characterization of BN BR-3 
rods—Task 3: High Burnup Effects Program, 16:30555 (R;US) 

Fabrication and preirradiation characterization of 
FRAGEMA/CEA BR-3 rods—Task 3: High Burnup Effects 
Program, 16:30554 (R;US) 

Fabrication and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R;US) 

Fabrication, preirradiation characterization, and irradiation his- 
tory for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R;US) 

Fabrication, preirradiation characterization, and irradiation 
history for Westinghouse BR-3 rods—Task 3: High Burnup Ef- 
fects Program, 16:30556 (R;US) 

Pre-irradiation characterization of BNFL rods: Task 2A: High 
Burnup Effects Program, 16:30540 (R;US) 
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Fission Product Release 


Archive fuel characterization for TVO1 rods—Task 3: High Bur- 
nup Effects Program, 16:30529 (R:US) 

Archive fuel characterization: Task 2 and Task 3, 16:30503 (R;US) 

Fabrication, pre-irradiation characterization and irradiation his- 
tory of GE rods—Task 2A, Task 2B (partial), and Task 2C: 
High Burnup Effects Program, 16:30499 (R;US) 

Fission gas release data evaluation—Published data: High Bur- 
nup Effects Program, 16:30501 (R;US) 

NDT examinations of GE rods—Task 2A and prebump Task 2C 
(Group 1): High Burnup Effects Program. 16:30500 (R:US) 
NDT examinations of eighteen fuel rods irradiated for three or 
four cycles in BR-3—Task 3: High Burnup Effects Program, 

16:30530 (R;US) 

Postirradiation and special examination results for GE rodiets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Pre- and postbump fission gas release measurements (®°Kr) 
from Petten—Task 2C: High Burnup Effects Program, 
16:30524 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 2): High Burnup Ef- 
fects Program, 16:30548 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 1): High Burnup Ef- 
fects Program, 16:30505 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Qualification of fission gas release data from Task 3 rods: High 
Burnup Effects Program: Revised, 16:30534 (R;US) 

Special examination results from ECN—Task 2C: High Burnup 
Effects Program, 16:30550 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: 
Draft, 16:30521 (R;US) 


Gamma Fuel Scanning 


Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-20 MWd/kgM rods): High Burnup Effects 
Program, 16:30506 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Prebump and postbump gamma scan measurements performed 
at ECN—Task 2C (Group 2): High Burnup Effects Program, 
16:30514 (R;US) 


Inspection 


Fabrication and pre-irradiation characterization of KWU/CE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program, 16:30497 (R;US) 

Irradiation histories and NDT examination (Karlstein) of 
KWU/CE rods—Task 2B (Group 1): High Burnup Effects Pro- 
gram, 16:30508 (R;US) 

Pre-irradiation characterization of BNFL rods: Task 2A: High 
Burnup Effects Program, 16:30540 (R;US) 


irradiation 


BR-3 cycle 4C irradiation data—Task 3: High Burnup Effects 
Program, 16:30549 (R;US) 

BR-3 cycle 4D1 irradiation data—Task 3: High Burnup Effects 
Program, 16:30553 (R;US) 

Fabrication, preirradiation characterization, and irradiation his- 
tory for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R;US) 

Fabrication, preirradiation characterization, and _ irradiation 
history for Westinghouse BR-3 rods—Task 3: High Burnup Ef- 
fects Program, 16:30556 (R;US) 

Irradiation data for BN and FGA/CEA rods, BR-3 cycles 4B, 4C, 
and 4Di—Task 3: High Burnup Effects Program, 16:30552 
(R;US) 

Irradiation histories and NDT examination (Karistein) of 
KWU/CE rods—Task 2A and prebump Task 2C (Group 1): 
High Burnup Effects Program, 16:30498 (R;US) 





Irradiation histories and NDT examination (Karlstein) of 
KWU/CE rods—Task 2B (Group 1): High Burnup Effects Pro- 
gram, 16:30508 (R;US) 

Irradiation histories and NDT examination (Karlistein) of 
KWU/CE rods—Task 2B (Group 2) and Task 2C (Group 2): 
High Burnup Effects Program, 16:30545 (R:US) 

Irradiation history for GE rodiets—Tasks 2B and 2C (Groups 2): 
High Burnup Effects Program, 16:30516 (R;US) 

Irradiation history of BNFL rods—Task 2A: High Burnup Effects 
Program, 16:30541 (R;US) 

Power bumping of GE rodiets—Task 2C (Group 2): High Bur- 
nup Effects Program, 16:30519 (R;US) 

Pre- and postbump fission gas release measurements (®Kr) 
from Petten—Task 2C: High Burnup Effects Program, 
16:30524 (R:US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 20 MWd/kgM rods): High Burnup Effects Pro- 
gram, 16:30543 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 30 MWd/kgM rods): High Burnup Effects Pro- 
gram: Revised, 16:30544 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 2): High Burnup Effects Program, 16:30546 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Qualification of fission gas release data from Task 3 rods: High 
Burnup Effects Program: Revised, 16:30534 (R;US) 

Theory of segmented discharge, 16:30867 (R;US) 


Manutacturing 
Fabrication, preirradiation characterization, and irradiation his- 
tory for TVO-1 rods—Task 3: High Burnup Effects Program, 
16:30528 (R;US) 


Neutron Fluence 
Fluence calculations for assembly 373 (Task 2A) and radial 
power generation calculations for BSH type rods (Task 3): 
High Burnup Effects Program, 16:30547 (R;US) 


Nondestructive Analysis 
NDT examinations of GE rods—Task 2A and prebump Task 2C 
(Group 1): High Burnup Effects Program, 16:30500 (R;US) 


Nondestructive Testing 

Irradiation histories and NDT examination (Karistein) of 
KWU/CE rods—Task 2B (Group 2) and Task 2C (Group 2): 
High Burnup Effects Program, 16:30545 (R;US) 

NDT examinations of GE rodiets—Task 2B and prebump Task 
2C (Group 2): High Burnup Effects Program, 16:30518 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

NDT examinations of eighteen fuel rods irradiated for three or 
four cycles in BR-3—Task 3: High Burnup Effects Program, 
16:30530 (R;US) 

Postirradiation and special examination results for GE rodiets— 
Tasks 2B and 2C (Groups 1 and 2): High Burnup Effects 
Program, 16:30522 (R;US) 

Postirradiation examination of GE rods—Task 2A and Task 2C 
(Group 1): High Burnup Effects Program, 16:30504 (R;US) 
Postirradiation examination of KWU/CE rodiets at Windscale— 

Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 20 MWd/kgM rods): High Burnup Effects Pro- 
gram, 16:30543 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 30 MWd/kgM rods): High Burnup Effects Pro- 
gram: Revised, 16:30544 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 2): High Burnup Effects Program, 16:30546 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 2): High Burnup Ef- 
fects Program, 16:30548 (R;US) 


Post-irradiation Examination 
Destructive and special examinations of three BWR fuel rods ir- 
radiated in TVO-1—Task 3: High Burnup Effects Program, 
16:30532 (R;US) 


FUEL STORAGE POOLS 


Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 
16:30512 (R:US) 

NDT examinations of GE rodiets—Task 2B and prebump Task 
2C (Group 2): High Burnup Effects Program, 16:30518 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
20 MWd/kgM rods): High Burnup Effects Program, 16:30509 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
30 MWd/kgM rods): High Burnup Effects Program, 16:30510 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 
2): High Burnup Effect Program, 16:30517 (R:US) 

Postirradiation examination of GE rods—Task 2A and Task 2C 
(Group 1): High Burnup Effects Program, 16:30504 (R;US) 

Postirradiation examination of KWU/CE rodlets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Pre- and postbump fission gas release measurements (®Kr) 
from Petten—Task 2C: High Burnup Effects Program, 
16:30524 (R:US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 2): High Burnup Effects Program, 16:30546 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 1): High Burnup Ef- 
fects Program, 16:30505 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Qualification of fission gas release data from Task 3 rods: High 
Burnup Effects Program: Revised, 16:30534 (R;US) 

Special examination results from ECN—Task 2C: High Burnup 
Effects Program, 16:30550 (R;US) 

Special postirradiation examination results for GE rodlets—Task 
2: High Burnup Effects Program, 16:30525 (R;US) 

Summary of postirradiation special examination—Task 2: High 
Burnup Effects Program, 16:30527 (R;US) 


Power Generation 
Fluence calculations for assembly 373 (Task 2A) and radial 
power generation calculations for BSH type rods (Task 3): 
High Burnup Effects Program, 16:30547 (R;US) 


Quality Control 
Fabrication and preirradiation characterization of BN BR-3 
rods—Task 3: High Burnup Effects Program, 16:30555 (R;US) 


Ruptures 
Ruptured slug: Tube 0569-B, 16:30868 (R;US) 


Stresses 
Fuel rod performance in the VVER-440 type reactor during mod- 
ified operating conditions, 16:31064 (R;DE;in German) 
X-Ray Fluorescence Analysis 


Results of x-ray fluorescence measurements at Riso, Task 3: 
High Burnup Effects Program, 16:30533 (R;US) 


FUEL SHEATHS 
See FUEL CANS 


FUEL SLUGS 
See FUEL RODS 


FUEL SLURRIES 

Advanced research in instrumentation and control technology, 
16:29688 (RA;US) 

Combustion research for advanced heat engines, 16:29744 
(RA;US) 

Diesel utilization of low-rank coals, 16:31312 (RA;US) 

Innovative coal-fueled diesel engine injector, 16:31313 (RA;US) 

Superclean coal-water slurry combustion testing in an oil-fired 
boiler: Semiannual technical progress report, August 15, 
1990—February 15, 1991, 16:30442 (R;US) 

Turbine combustion phenomena, 16:29747 (RA;US) 

Wear mechanism and wear prevention in coal-fueled diesel en- 
gines, 16:31314 (RA;US) 


FUEL STORAGE POOLS 
Storage of irradiated advanced gas cooled reactor fuel in CEGB 
reactor ponds, 16:29896 (IA;CA) 
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FUEL SUBSTITUTION 


FUEL SUBSTITUTION 
Alternative motor fuels: Research. development and demon- 
stration programme. Annual report 1990. 16:31325 (R;SE) 
FUEL SUPPLIES 
Utilization of biogas in energy supply - status, potentials and 
barriers, 16:30333 (1A:DK;in Danish) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-CLADDING INTERACTIONS 
The effect of CANLUB graphite and SILOXANE coatings on 
U0>/Zircaloy-4 interactions, 16:30666 (IA:CA) 
FUELS 
See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
NUCLEAR FUELS 
THERMONUCLEAR FUELS 
WOOD FUELS 
Developments in CANDU fuel technology 
46:30655 (IA;CA) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMARIC ACID 
A critical review and evaluation of bioproduction of organic 
chemicals, 16:30268 (RA;US) 
Metabolic modeling of fumaric acid production by Rhizopus ar- 
rhizus, 16:30267 (RA;US) 
FUMES 
See AEROSOLS 
FUNCTION GENERATORS 
See also PULSE GENERATORS 
A 500 MHz phase generator for synthetic aperture radar wave- 
form synthesizers, 16:32020 (R;US) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
See also MUSHROOMS 
Dual inoculation with VA mycorrhiza and Rhizobium is beneficial 
to Leucaena growth, 16:30243 (RA;US) 
Single-cell protein production from acid-hydrolyzed lignocellu- 
losics, 16:30280 (RA;US) 
FURFURAL 
Anaerobic degradation of furfural (2-furaldehyde) to methane 
and carbon dioxide, 16:30292 (RA;US) 
FURNACES 
Development and evaluation of materials for slagging gasifiers, 
16:29676 (IA;JP;In Japanese, English) 
FUSARIUM 
Effect of medium composition and growth intervals on growth, 
total lipids, and the fatty acid composition of Fusarium solani, 
16:30278 (RA;US) 
FUSION (MELTING) 
See MELTING 
FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 
See WELDING 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION FUELS 
See THERMONUCLEAR FUELS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


in Argentina, 


G 


G CODES 
BCD/CPS: An event-ievel GEANTS parallelization via CPS, 
16:32335 (R;US) 
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GADOLINIUM 
Electron temperature of Gd plasma produced by laser reso- 
nance ionization, 16:30225 (R;US) 
GADOLINIUM 158 TARGET 
Impact-parameter determination in heavy-ion collisions by the de- 
tection of high-energetic photons, 16:33064 (R;DE;In German) 
GADOLINIUM TELLURIDES 
Atomic absorption determination of yttrium and gadolinium in 
semiconductor solid solutions Bi Te3-BizSe3-Y2Tes (Gd2Tes), 
16:31565 (IA;SU) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALACTOSE 
Characterization of a photosynthetic shear-resistant Glycine 
max cell line, 16:30242 (RA;US) 
GALACTOSIDASE 
Use of a novel immobilized 6-galactosidase reactor to hydrolyze 
the lactose constituent of skim milk, 16:30304 (RA;US) 
GALAXIES 
Abundances in galaxies, 16:32845 (R;DK) 
GALENA 
Use of Pb and Sr isotopes on the determination of lead mineral- 
ization sources from Ribeira valley - Sao Paulo and Parana 
states, 16:31521 (1;BR;ln Portuguese) 
GALLIUM 
Interaction of InGa liquid alloy coolant with gold coated optical 
materials, 16:32344 (R;US) 
Liquid and solid Ga and Bi studies with a variable energy 
positron beam, 16:33209 (R;US) 
GALLIUM ARSENIDE SOLAR CELLS 
Electron relaxation and electron transfer processes in photoex- 
cited semiconductor electrodes with quantum well structures, 
16:30389 (RA;US) 
GALLIUM ARSENIDES 
Defects with deep levels caused by Se and Kr ion implantation 
and annealing under Si3N, protective coating in GaAs epitaxy 
films, 16:33232 (IA;SU;In Russian) 
Photogenerated carrier-induced reactions on semiconductor 
surfaces: [Annual progress report], 16:31822 (R;US) 
Valence-band energy dispersion in modulation-doped quantum 
wells: Effect of strain and confinement on heavy- and light- 
hole mixing, 16:33250 (R;US) 
GAMMA ASTRONOMY 
Applications of +-ray image method to astronomy, 16:32258 
(IA;BR;In Portuguese) 
GAMMA CAMERAS 
Quality control of nuclear medicine instruments 1991, 16:32246 
(R;XA) 
GAMMA DETECTION 
Some results on nuclear radiation detection in heavy water elec- 
trolysis, 16:32279 (IA;SU;In Russian) 
GAMMA DOSIMETRY 
External gamma dosimetry of inhabitants of the highest natural 
radiation area of Ramsar, 16:33170 (IA;IR) 
GAMMA FUEL SCANNING 
Gamma scanning of CANDU fuel, 16:30673 (IA;CA) 
GAMMA RADIATION 
Annual site environmental report for calendar year 1990: Wel- 
don Spring Site Remedial Action Project, Weldon Spring, 
Missouri: Revision 1, 16:30153 (R;US) 
New gamma-ray buildup factor data for point kernel calcula- 
tions: ANS-6.4.3 standard reference data, 16:33156 (R;US) 
GAMMA RADIOGRAPHY 
See also GAMMA FUEL SCANNING 
Atomic Energy Control Regulations: interpretation of revisions 
relating to industrial radiography: Regulatory guide, 16:30226 
(R;CA;In English, French) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTRA 
A catalogue of photon spectra inside water or lung phantoms, 
16:32606 (R;DE) 





GAMMA SPECTROMETERS 
See also COMPTON SPECTROMETERS 
MOESSBAUER SPECTROMETERS 

Gamma and X-ray spectroscopy systems, 16:32296 (RA;SU) 

SIB-1 unit for detection and assessment of body burden, 
16:32274 (IA;SU;in Russian) 

SIB-2 unit for determining body burden of hard gamma-emitters 
in ones lifetime, 16:32273 (IA;SU;in Russian) 

GAMMA SPECTROSCOPY 

Evaluation of high-rate pulse processing in K-edge densitome- 
try, 16:32309 (RA;SU) 

Filter systems, 16:32257 (IA;BR;in Portuguese) 

In-beam gamma-spectroscopy at the U-120M_ cyclotron, 
16:32160 (RA;SU;In Russian) 

Methods for the analysis of overlapped peaks in analytical 
gamma-ray spectrometry: Part 1. Verification of simple meth- 
ods for the analysis of overlapped peaks, 16:31517 (R;PL;In 
Polish) 

Methods for the analysis of the overlapped peaks in analytical 
gamma-spectrometry: Part 2. A new method for the analysis 
of doublets, 16:31518 (R;PL;In Polish) 

GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 

Hot composite systems with a > 200 and T > 6 MeV, 16:33068 
(R;FR) 

Nuclear disassembly of the (Pb+Au) system at E\.,=29 MeV per 
nucleon, 16:33069 (R;FR) 

Powerlaws for ratios of moments of the fragment size distribu- 
tion, 16:33089 (R;FR) 

GAS BURNERS 

Calculation of the thermal stresses of porous-ceramic compo- 

nents of a burner, 16:31944 (R;NL;In Dutch) 
GAS CHROMATOGRAPHY 

Development and optimization of methodologies for analysis of 
complex hydrocarbon mixtures: Final technical report, 1 Jan- 
uary 1980-31 December 1990, 16:31509 (R;US) 

GAS COOLANTS 

See GASES 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS GENERATORS 

An advisory expert system for a fluidized-bed gasifier, 16:29606 
(RA;US) 

Measurements and modeling of advanced coal conversion pro- 
cesses, 16:29605 (RA;US) 

Utilization mechanistic modelling and transport studies, 
16:29740 (RA;US) 

GAS HEAT PUMPS 
Residential absorption heat pump using a generator-absorber 
heat exchange cycle, 16:31175 (R;US) 
GAS TUNGSTEN-ARC WELDING 
Gas tungsten arc adaptive welding, 16:31414 (R;US) 
GAS TURBINE ENGINES 
Advanced turbine technology applications project (ATTAP): 
1990 annual report, 16:31315 (R;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Action plan for response to abnormal conditions in Hanford Site 
radioactive waste tanks containing flammable gases, 
16:30080 (R;US) 

Energy-saving industrial processes. Development and testing of 
a technique for the cleaning of methyimethacrylate-containing 
off-air through controlled catalytic combustion, 16:32404 
(l;DE;In German) 

GASES 
See also AIR 
COAL GAS 
COMPRESSED GASES 
DISSOLVED GASES 
EXHAUST GASES 


GEOLOGIC STRATA 


FUEL GAS 
RARE GASES 
SYNTHESIS GAS 
Development and optimization of methodologies for analysis of 
complex hydrocarbon mixtures: Final technical report, 1 Jan- 
uary 1980-31 December 1990, 16:31509 (R;US) 
Gas generation in deep radioactive waste repositories: a review 
of processes, controls and models, 16:29988 (R;GB) 
Transient behavior of simultaneous flow of gas and surfactant 
solution in consolidated porous media, 16:29792 (R;US) 
[Bifurcations and patterns in non-linear dissipative systems]: 
Progress report, 16:32877 (R;US) 
GASOLINE 
16:29795 (PA;CA) 
Biomass-to-gasoline: Catalyst and feedstock effects, 16:30320 
(RA;US) 
Reformulated gasoline and transportation alternatives, 16:31144 
(RA;US) 
Technological challenges in refining - The costs of 1990’s gaso- 
line and diesel, 16:31145 (RA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAUGE INVARIANCE 
The valley method and its application to the instanton-induced 
phenomena in non-abelian gauge theories, 16:32981 (R;SE) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GAUSS NUCLEAR MODEL 
See GAUSS POTENTIAL 
GAUSS POTENTIAL 
Improving the gaussian effective potential: quantum mechanics, 
16:33275 (R;BR) 
GEESTHACHT-1 RESEARCH REACTOR 
See FRG-1 REACTOR 
GEESTHACHT-2 RESEARCH REACTOR 
See FRG-2 REACTOR 
GELS 
Rheology of chromium(Ill)-xanthan gels and gelants in porous 
media, 16:29788 (RA;US) 
GENE LOCI 
See GENES 
GENERAL RELATIVITY THEORY 
See also RELATIVITY THEORY 
Minimal quantization of linearized gravity, 16:33283 (R;SU) 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Genetic engineering of sulfur-degrading Sulfolobus: Technical 
report, March 1, 1991—May 31, 1991, 16:29643 (R;US) 
GENTILLY-2 REACTOR 
Gentilly-2 safety analysis for higher containment leakage, 
16:30615 (IA;CA) 
GEOCHEMISTRY 
The LLNL thermochemical data base — revised data and file for- 
mat for the EQ3/6 package, 16:31793 (R;US) 
GEOLOGIC FORMATIONS 
Approaches to large scale unsaturated flow in heterogeneous, 
stratified, and fractured geologic media, 16:30044 (R;US) 
GEOLOGIC FRACTURES 
Geologic mapping of the air intake shaft at the Waste Isolation 
Pilot Plant, 16:30017 (R;US) 
impact from the disturbed zone on nuclide migration - a radioac- 
tive waste repository study, 16:32565 (R;SE) 
GEOLOGIC STRATA 
Simulation of depth distribution of geological strata. HOSW pro- 
gram, 16:32512 (R;PL;In Polish) 
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GEOLOGIC SURVEYS 


GEOLOGIC SURVEYS 

Geologic mapping of tunnels using photogrammetry: Camera 
and target positioning, 16:32353 (R;US) 

Magmatism and cenozoic tectonism in the Cabo Frio region, Ru, 
Brazil, 16:32812 (|;BR;ln Portuguese) 

GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOLOGY 
Description of background data in the SKB database GEOTAB. 
Version 2, 16:32822 (R;SE) 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPHYSICAL SURVEYS 
See also RADIOMETRIC SURVEYS 
SEISMIC SURVEYS 
Geophysical contribution for Folha Patos (Pl, Brazil), 16:29847 
(I;BR;In Portuguese) 
GEOPHYSICS 
Radioactivity outbursts from geophysical events, 16:32505 (1A;1R) 
GEOTHERMAL ENERGY 
The LBL geothermal reservoir technology program, 16:30424 
(R;US) 
GEOTHERMAL FLUIDS 
Geothermal waste treatment biotechnology, 16:30427 (R;US) 
GEOTHERMAL POWER PLANTS 
Iron oxidation by Thiobacillus ferrooxidans, 16:32662 (RA;US) 
GEOTHERMAL RESOURCES 

The Clearlake Hot Dry Rock geothermal project: Institutional 
policies, administrative issues, and technical tasks, 16:30423 
(R;US) 

GERMANIUM 72 
Gamma-gamma angular correlation for transition in sup(72)Ge, 
16:33051 (IA;BR;in Portuguese) 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GETTERS 

Bulk getters for tritium storage, 16:30035 (IA;CA) 

Non-evaporable getter investigation at the National Synchrotron 
Light Source, 16:32123 (R;US) 

GEYSERS GEOTHERMAL FIELD 
The LBL geothermal reservoir technology program, 16:30424 
(R;US) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 

Study of the decay of the giant dipole resonance in highly excited 

nuclei at temperatures of 2-5 MeV, 16:33065 (R;DE;in German) 
GIANT STARS 
Astrophysical neutron capture processes: Final 
16:32850 (R;US) 
GLANDS 
See also LIVER 
MAMMARY GLANDS 
PROSTATE 

Supra-renal expansive lesions - Diagnosis by image methods, 

16:32618 (IA;BR;in Portuguese) 
GLASS 

See also PHOSPHATE GLASS 

Crystallization of fluorohafnate glasses, 16:31478 (IA;SU;in 
Russian) 

Leaching behavior of microtektite glass compositions in sea wa- 
ter and the effect of precipitation on glass leaching: Technical 
report, Jauary 1, 1986—March 31, 1987, 16:29987 (R;US) 

MSW volume reduction, value recovery, and value addition, 
16:31266 (RA;US) 

Solution of naturally-occurring glasses in the geological environ- 
ment: Addendum to final technical report, 16:29986 (R;US) 

Solution of naturally-eccurring glasses in the geological environ- 
ment: Final technical report, 16:29985 (R;US) 

Structure of short-range order of glasses and products of their 
crystallization in the CdF2-AiF3-CdGeO, system, 16:31773 
(IA;SU;In Russian) 

Study of crystallization of fluorozirconate glasses, 16:31477 
(IA;SU;in Russian) 


report, 


Ultrasonic analysis of voids in glass: 
16:31924 (RA;CA) 

Vacuum window glazings for energy-efficient buildings: Sum- 
mary report, 16:31182 (R;US) 

GLASSY METALS 

See METALLIC GLASSES 
GLAUBER’S SALT 

See SODIUM SULFATES 
GLOBAL RISK 

See HAZARDS 
GLOBAL WARMING 

See GREENHOUSE EFFECT 
GLOVEBOXES 

Closure of an analytical chemistry glove box in alpha laboratory, 
16:31871 (1;AR;in Spanish) 

Corrosion-resistant linings for glove box enclosures, 16:31490 
(R;US) 

Secure Automated Canning and Identification Task (SACIT), 
16:31888 (R;US) 

GLUCONIC ACID 

A critical review and evaluation of bioproduction of organic 

chemicals, 16:30268 (RA;US) 
GLUCOSE 

Cell associated 6-galactosidase activity in mycelial pellets of 
Aspergillus and Penicillium sp., 16:32667 (RA;US) 

Characterization of a photosynthetic shear-resistant Glycine 
max cell line, 16:30242 (RA;US) 

Conversion of newsprint- and MSW-cellulosics to sugar by di- 
lute sulfuric acid hydrolysis, 16:30277 (RA;US) 

Effect of temperature on the glucose yield kinetics and HF- 
adsorption/desorption profiles of the solvolysis of a single 
lignocellulose wafer in anhydrous hydrogen fluoride (HF) va- 
por, 16:30260 (RA;US) 

Evaluation of dilute sulfuric acid hydrolysis and autohydrolysis 
for sugar production from hardwood hemicellulose, 16:30276 
(RA;US) 

Fermentation studies on sugars recovered from waste cellu- 
‘losics via acid hydrolysis, 16:30275 (RA;US) 

Immobilization of enzyme to a platinum electrode and its use as 
an enzyme electrode, 16:32588 (RA;US) 

MSW volume reduction, value recovery, and value addition, 
16:31266 (RA;US) 

GLUCOSIDASE 

Hydrolysis of cellobiose by immobilized 6-glucosidase en- 
trapped in maintenance-free gel spheres, 16:30291 (RA;US) 

Isolation and characterization of two chromatographic forms of 
8-D-glucosidase from Aspergillus niger, 16:32668 (RA;US) 

GLUTAMIC ACID 

Glutamate production from CO, and NO3~ by a new biosolar 
reactor using immobilized marine cyanobacteria, 16:30398 
(RA;US) 

GLYCERIN 
See GLYCEROL 
GLYCEROL 
A critical review and evaluation of bioproduction of organic 
chemicals, 16:30268 (RA;US) 

GLYCOLS 

See also BUTANEDIOLS 

Novel biotreatment process for glycol waters, 16:31241 (RA;US) 
GLYCONIC ACID 

See GLUCONIC ACID 
GLYKOGENIC ACID 

See GLUCONIC ACID 
GNEISSES 

Araguaia fold belt, new geochronological data, 
(|;BR;In Portuguese) 

Evidences of a tangential proterozoic tectonic from Quadrilatero 
Ferrifero, Minas Gerais state, Brazil, 16:32807 (|;BR;In Por- 
tuguese) 

Geotectonic structural interpretation of the basement complex at 
the eastern border of the Espinhaco ridge, in Guanhaes and 
Gouveia region, based on an integration of their U/Pb and 
K/Ar geochronology united, 16:31522 (1;BR;In Portuguese) 


Theory and practice, 


16:32804 


820 ERA Vol. 16, No. 11 





Granulitic orthogneisses geochemistry of Caraiba complex. in 
Riachao do Jacuipe region - Bahia state, Brazil, 16:32480 
(1;BR;In Portuguese) 

GOBAR GAS 
See METHANE 
GOLD 

Interaction of InGa liquid alloy coolant with gold coated optical 
materials, 16:32344 (R;US) 

Limitations of the condensed history method for low energy 
electrons, 16:33158 (R;US) 

GOLD 197 TARGET 

Nonperturbative electromagnetic muon-pair production with 
capture in peripheral relativistic heavy-ion collisions, 
16:32938 (R;US) 

Nuclear disassembly of the (Pb+Au) system at E,..=29 MeV per 
nucleon, 16:33069 (R;FR) 

GONADS 

The use of gonad shielding in biomedical radiography: Principles 

and background information, 16:32658 (R;NO;In Norwegian) 
GOODS AND SERVICES 

A comparison of design criteria, construction practices and cost: 
Among Bonneville Power Administration, Umatilla Electric 
Co-op Association, Arizona Public Service Company, Los An- 
geles Department of Water and Power, Ontario Hydro, 
16:31070 (R;US) 

A comparison of design criteria, construction practices, and 
cost: Bonneville Power Administration, Umatilla Electric Co- 
Op Association, Arizona Public Service Company, Ontario 
Hydro, and Los Angeles Department of Water and Power, 
16:31069 (R;US) 

GRADED LIE GROUPS 
Serre type relations for special linear Lie superalgebras, 
16:32988 (R;DE) 
GRAIN ALCOHOL 
See ETHANOL 
GRAINS (CEREAL) 
See SEEDS 
GRANITES 

See also GRANODIORITES 

A transamazonic age for magmatism, metamorphism and defor- 
mation on the northern limit of Jequie nucleous (Iitaberaba, 
Bahia, Brazil), 16:31523 (|;BR;In Portuguese) 

Araguaia fold belt, new geochronological data, 16:32804 
(I;BR;In Portuguese) 

The Paranagua Batholith: proposition, age, petrogenetic consid- 
erations and tectonics implication, 16:32802 (I;BR;In 
Portuguese) 

GRANODIORITES 

Evidences of a tangential proterozoic tectonic from Quadrilatero 
Ferritero, Minas Gerais state, Brazil, 16:32807 (|;BR;in Por- 
tuguese) 

Rb/Sr geochronology in whole rocks and minerals of the 
Cumaru granodiorite, Serra dos Gradaus, Para state, Brazil, 
16:32816 (1;BR;In Portuguese) 

GRAPHITE 

Advanced materials for space nuclear power systems, 16:30716 
(R;US) 

Analysis of beta emitting radioisotopes (83H, 14C, 36Cl and 
63Ni) in irradiated graphite, 16:31507 (R;FR;In French) 

Direct observation of polycrystalline graphite behaviour under 
electron irradiation in electron microscope, 16:31483 
(IA;SU;in Russian) 

Dispersion materials standard reference samples in atomic- 
emission spectrometry development, application and 
methodological substantiation, 16:31590 (IA;SU) 

Graphite-metal brazing for thermal applications, 16:33426 (R;US) 

Over-molecular structure of pyrographite, 16:33239 (R;UA;In 
Russian) 

Physical mechanisms limiting radiation stability of graphite ma- 
terials, 16:31479 (IA;SU;In Russian) 

Radiation stability of structural graphite within the range of 340 
to 1500 K, 16:31480 (IA;SU;in Russian) 

Study of graphite lining in operating reactors, 
(IA;SU;in Russian) 


16:31482 


GROUND WATER 
Fluid-Structure Interactions 


Study of structure of graphite fluorides of 'C2F’ and 'C4F’ type, 
obtained at room temperature, 16:31738 (IA:SU;in Russian) 
X-ray spectrum fluorescence analysis of carbon-based materi- 
als, 16:31650 (IA:SU) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASSLANDS 
See RANGELANDS 
GRAVITATION 
Skewons and gravitons, 16:33295 (R;NO) 
The structure of conformal and Lorentz anomalies in a two- 
dimensional space, 16:33286 (R;SU;In Russian) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSE EFFECT 
Action program to arrest global warming, 16:32391 (RA;US) 
Climate research system: Third report for period December 1, 
1990—November 30, 1991, 16:32402 (R;US) 
Processes for Identifying Regional Influences of and Responses 
to Increasing Atmospheric CO2 and Climate Change — The 
MINK Project: Report IIB, A farm-level simulation of the 
effects of climate change on crop production in the MINK Re- 
gion, 16:32462 (R;US) 
Processes for identifying regional influences of and responses 
to increasing atmospheric CO, and climate change: The 
MINK Project: Report 4, Water resources, 16:32551 (R;US) 
Regarding the issues of global warming, 16:32390 (RA;US) 
Short rotation woody crops for US energy production: The po- 
tential for reducing national carbon dioxide emissions, 
16:30238 (R;US) 
GREIFSWALD-4 REACTOR 
Safety evaluation of the Greifswald nuclear power plant, unit 1- 
4. A documentation of the investigations carried out up to 
now, 16:30986 (R;DE;In German) 
GRINDING MACHINES 
Prospects of saving electric energy in groundwater processes: 
Final report, 16:31258 (R;Fl;In Finnish) 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND MOTION 
Seismic hazard studies at the Department of Energy owned Pa- 
ducah and Portsmouth Gaseous Diffusion plants, 16:30146 
(R;US) 
Site-specific response spectral attenuation relationships: Signifi- 
cance on ground motion predictions, 16:32794 (RA;US) 
GROUND SUBSIDENCE 
Collapse potential evaluation of the defined study area at the 
Weldon Spring chemical plant site, Weldon Spring, Missouri, 
16:29992 (RA;US) 
GROUND WATER 
Computerized Simulation 
One plausible explanation for water mounding, 16:32373 (R;US) 
Contamination 
Maywood Interim Storage Site: Annual environmental report for 
calendar year 1990, Maywood, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:32550 (R;US) 
Radiological Sciences Department report for month of March 
1956 (Hanford Reservation), 16:30101 (R;US) 
Corrosive Effects 
1. The application of PIE techniques to the study of the corro- 
sion of spent oxide fuel in deep-rock groundwaters. 2. Spent 
fuel degradation, 16:30065 (R;SE) 
Flow Modeis 
Flow and transport within the saturated zone beneath Lawrence 
Livermore National Laboratory: Modeling considerations for 
heterogeneous media, 16:32540 (R;US) 
Modeling groundwater flow for the Twin Cities Army Ammunition 
Plant site and vicinity, 16:32445 (R;US) 
The Nevada Test Site conceptual model for the geology in Area 
5, 16:32460 (R;US) 
Fluid-Structure Interactions 
Approaches to large scale unsaturated flow in heterogeneous, 
stratified, and fractured geologic media, 16:30044 (R;US) 
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GROUND WATER 


Hydraulic Conductivity 


Hydraulic Conductivity 

Numerical groundwater flow calculations at the Finnsjoen site, 

16:30067 (R:SE) 
Hydrodynamic Model 

Approaches to large scale unsaturated flow in heterogeneous, 

stratified, and fractured geologic media, 16:30044 (R:US) 
Inspection 

Hydraulic management of the whole plant phreatic water, 

16:32448 (R;FR:In French) 
Maximum Permissible Dose 

Maywood Interim Storage Site: Annual environmental report for 
calendar year 1990, Maywood, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:32550 (R;US) 

Monitoring 

Annual site environmental report for calendar year 1990: Wel- 
don Spring Site Remedial Action Project, Weldon Spring, 
Missouri: Revision 1, 16:30153 (R;US) 

Double-shell tank system dangerous waste permit application: 
Volume 1, 16:29995 (R;US) 

Radiation Monitoring 

Maywood Interim Storage Site: Annual environmental report for 
calendar year 1990, Maywood, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:32550 (R;US) 

Radionuclide Migration 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:30107 (R;US) 

Modeling mineral dissolution and precipitation in dual-porosity 
systems, 16:30059 (R;US) 

Studies of fission product movement in tuffaceous media, 
16:32520 (R;US) 

Use of artificial tracers for the determination of aquifer parame- 
ters, 16:32473 (RA;XA) 

Stochastic Processes 

Approaches to large scale unsaturated flow in heterogeneous, 

stratified, and fractured geologic media, 16:30044 (R;US) 
Tracer Techniques 

Groundwater tracing with tritium: problems as exemplified by an 
“unsuccessful” tracing experiment in 1964, 16:32475 (RA;XA) 

Tracer techniques for the study of the unsaturated zone, 
16:32472 (RA;XA) 

Water Pollution 

Application of Monte Carlo simulation to estimate probabilities 
for the best and health conservative estimates of receptor well 
concentrations, 16:32776 (R;US) 

Application of Monte Carlo simulation to estimate probabilities of 
human health risks due to VOC uptake at selected locations, 
16:32775 (R;US) 

Application of artificial tracer in pollution studies, 16:32471 
(RA;XA) 

Water Pollution Control 

16:32562 (PA;US) 

Water Quality 
Summary of groundwater quality at the Weldon Spring site St. 
Charles, Missouri, 16:32548 (RA;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 

The strengthening and repair of underground structures: A new 
approach to the management of nuclear waste, 16:30041 
(R;US) 

GROWTH (BUBBLE) 
See BUBBLE GROWTH 
GUANIDYLAMINOVALERIC ACID 
See ARGININE 
GUATEMALA 
Geothermal demonstration: Zunil food dehydration facility: Cen- 
tral American Energy and Resources Project, 16:30426 (R;US) 
GUNS 
16:32367 (PA;US) 
GYNECOLOGY 

RIA - the use of immuno- and radioimmunoassays in obstetrics 
and gynecology: Proceedings of the 6th international sympo- 
sium, 16:32646 (1;CS;in English, German) 
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GYPSUM 
Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Quarterly report No. 12, 
April 1-June 30 1991, 16:29719 (R;US) 


H 


H CODES 

Simulation of depth distribution of geological strata. HQSW pro- 

gram, 16:32512 (R;PL;In Polish) 
HABITAT 

Spatial scaling: Its analysis and effects on animal movements in 
semiarid landscape mosaics: Progress/performance report, 
16:32586 (R;US) 

HADRON REACTIONS 

High P+ electronuclear 
16:33080 (R;FR) 

On cross section of charged particle reactions with nuclei in opti- 
cal model with strong absorption, 16:33127 (IA;SU;In Russian) 

HADRONIC ATOMS 
Exotic nuclei, 16:33103 (IA;BR;In Portuguese) 
HADRONIC PARTICLE DECAY 
Charmonium production in hadronic collisions, 16:32954 (IA;BR) 
HADRONS 
See also BARYONS 
MESONS 
RESONANCE PARTICLES 

Color coherence effects in production of hadrons with large P+ 
in photon-gluon fusion, 16:32958 (IA;SU;In Russian) 

Experimental study of the annihilation of antiprotons at rest in 
nuclear photoemulsion and the optical-cascade approach, 
16:33022 (R;SU) 

Generalization of the Andersson-Otterlund-Stenlund model for 
description of slow particle yield in interactions of nuclei with 
photoemulsion nuclei, 16:33137 (R;SU;In Russian) 

Hadron structure '83, v.12/l: Proceedings of the international 
conference on elementary particle physics, 16:32956 (|;CS) 

Investigations of the particle production process in hadron- 
nucleus collisions: intensities of particles, 16:33133 (R;SU) 

Lie-isotopic generalization of the Poincare symmetry: Classical 
formulation, 16:33273 (R; XA) 

Nonrelativistic versus ultra-relativistic description of regge tra- 
jectories, 16:32948 (R;AT) 

Particle theory and intense hadron facilities, an overview, 
16:32968 (RA;JP) 

Relativistic heavy ions physics, 16:32937 (R;US) 

HAFNIUM 

Radiochemical investigations into corrosion of materials for 
containments and electrodes under Pu influence by use of ra- 
dioisotope method RIM. Final report, 16:31368 (i;DE;In 
German) 

Radiometric methods of analysis of non-ferrous metallurgy 
products, 16:31651 (IA;SU) 

HAFNIUM 178 TARGET 

The sup(178m2)Hf isomer as a high-spin target for nuclear 

structure investigations, 16:32135 (R;DE) 
HAFNIUM ALLOYS 

Radiochemical investigations into corrosion of materials for 
containments and electrodes under Pu influence by use of ra- 
dioisotope method RIM. Final report, 16:31368 (1;DE;in 
German) 

HAFNIUM COMPLEXES 

Oligomer zirconium and hafnium peroxofluorocomplexes in so- 

lutions, 16:31775 (IA;SU;In Russian) 
HAFNIUM OXIDES 
Solid superacids as coal liquefaction catalysts: Final report, 
September 1987—December 1990, 16:29615 (R;US) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALIDES 
See also FLUORIDES 
IODIDES 


reactions and spin observables, 





Initial study of halide-tolerant mediators for the electrochemical 
treatment of mixed and hazardous wastes, 16:30073 (R;US) 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FREONS 

16:31879 (PA;US) 

Measures to protect the ozone layer: Status report to the gov- 
ernment regarding the CFC phaseout and proposals for 
measures with regard to halons, 1,1,1-trichloroethane, carbon 
tetrachloride and HCFCs, 16:32430 (R;SE) 

HALOGENATED AROMATIC HYDROCARBONS 

See also CHLORINATED AROMATIC HYDROCARBONS 

lsolation and determination methods for halogenated polycyclic 
aromatic compounds, 16:32434 (R;SE) 

HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
On reducibility of quasi exactly solvable equations to 
Schroedinger form, 16:33280 (iA;SU;in Russian) 

HANDBOOKS 

See MANUALS 
HANDLING (WASTES) 

See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 

See HAPO 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 

Hanford general employee training: A million dollar cost- 
beneficial program, 16:30145 (RA;US) 

Natural phenomena analyses, Hanford Site, Washington, 
16:30912 (RA;US) 

Using mockups for hands-on training, 16:30142 (RA;US) 

HANFORD PRODUCTION REACTORS 

Design 

Hanford Technical Manual Section B, 16:30866 (R;US) 
Fuel Rods 

Ruptured slug: Tube 0569-B, 16:30868 (R;US) 
Nuclear Physics 

Hanford Technical Manual Section B, 16:30866 (R;US) 
Operation 

P Division [monthly] report May 1950, 16:30870 (R;US) 

P-Division, April 1950, 16:30869 (R;US) 

[100 Area monthly reports, January 1948—-December 1948], 
16:30861 (R;US) 

[100 Areas weekly and monthly reports, 1950], 16:30862 (R;US) 

Radioactive Effluents 

Radiation Monitoring Operation, Hanford Laboratories Opera- 
tion: Monthly report, October 1956, 16:30172 (R;US) 

Radiation Monitoring Operation, Hanford Laboratories Opera- 
tion: Monthly report, December 1957, 16:30174 (R;US) 

Radiation monitoring operation Hanford Laboratories Operation 
monthly report, December 1956, 16:30173 (R;US) 

Radiological Sciences Department monthly section reports, De- 
cember 1955, 16:30168 (R;US) 

Radiological Sciences Department monthly section reports, 
November 1955, 16:30167 (R;US) 

Radiological Sciences Department report for month of January 
1956, 16:30169 (R;US) 

Radiological Sciences Department, report for month of April 
1956, 16:30170 (R;US) 

Reactor Operation 

100 Areas daily operating conditions, 1950, 16:30872 (R;US) 

100-D Area daily diary, August 1944—June 1945, 16:30877 
(R;US) 

100-F Area pre-start-up logs: Daily diary, September 1944—July 
1945, 16:30876 (R;US) 

Daily operating conditions, 100 Areas B, D, F & H, October 
1948—-December 1949, 16:30871 (R;US) 

Handford Works monthly report, April 1948, 16:30865 (R;US) 

Hanford Engineer Works monthly report, April 1945, 16:30863 
(R;US) 

Hanford Engineer Works monthly report, June 1945, 16:30817 
(R;US) 

Ruptured slug: Tube 0569-B, 16:30868 (R;US) 


HAPO 
Radiation Monitoring 


HANFORD RESERVATION 

242-A Evaporator crystallizer facility integrated annual safety 
appraisal: Fiscal year 1991, 16:30185 (R;US) 

Action plan for response to abnormal conditions in Hanford Site 
radioactive waste tanks containing flammable gases, 
16:30080 (R;US) 

Calendar year 1990 air emissions report for the Hanford Site: 
Environmental assurance, 16:30096 (R;US) 

DOE Hanford Site tank farm interim stabilization during 1990, 
16:30083 (R;US) 

Environmental assessment: Reference repository location, Han- 
ford Site, Washington: Volume 3, 16:31102 (R;US) 

Ground water maps of the Hanford Site, December 1990, 
16:32583 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:30107 (R;US) 

Innovative technologies and unit operations available for poten- 
tial in situ and ex situ treatment of waste and residuals for 
Hanford single-shell tanks, 16:30082 (R;US) 

Overview of the Hanford Site performance assurance program, 
16:30212 (R;:US) 

Structural evaluation of safety class components to natural phe- 
nomena loadings, 16:30136 (RA;US) 

Tank farm surveillance and waste status report for February 
1991, 16:30078 (R;US) 

Transmission of low-magnitude seismic excitation into Hanford 
Site structures, 16:30816 (RA;US) 

HAPO 
Environmental impacts 

Aquatic Biology Laboratory quarterly reports, October 1949— 

December 1950, 16:30100 (R;US) 
High-Level Radioactive Wastes 

Waste storage requirements for Chemical Processing Depart- 

ment, 16:30025 (R;US) 
Personnel Monitoring 

Radiation Monitoring Operation, Hanford Laboratories Opera- 
tion: Monthly report, October 1956, 16:30172 (R;US) 

Radiation Monitoring Operation, Hanford Laboratories Opera- 
tion: Monthly report, December 1957, 16:30174 (R;US) 

Radiation monitoring operation Hanford Laboratories Operation 
monthly report, December 1956, 16:30173 (R;US) 

Program Management 

Hanford Engineer Works, Monthly report February 1947, 

16:30864 (R;US) 
Radiation Hazards 

Radiation monitoring operation Hanford Laboratories Operation 
monthly report, December 1956, 16:30173 (R;US) 

Radiological Sciences Department monthly section reports, De- 
cember 1955, 16:30168 (R;US) 

Radiological Sciences Department monthly section reports, 
November 1955, 16:30167 (R;US) 

Radiological Sciences Department report for month of January 
1956, 16:30169 (R;US) 

Radiological Sciences Department, report for month of April 
1956, 16:30170 (R;US) 

Radiation Monitoring 

Radiation Monitoring Operation, Hanford Laboratories Opera- 
tion: Monthly report, October 1956, 16:30172 (R;US) 

Radiation Monitoring Operation, Hanford Laboratories Opera- 
tion: Monthly report, December 1957, 16:30174 (R;US) 

Radiation Monitoring Unit, Radiological Sciences Department: 
Monthly report, April 1956, 16:30171 (R;US) 

Radiation Monitoring Unit, Radiological Sciences Department: 
Monthly report, April 1955, 16:30164 (R;US) 

Radiation monitoring operation Hanford Laboratories Operation 
monthly report, December 1956, 16:30173 (R;US) 

Radiation monitoring unit, radiological sciences department: 
Monthly report, May 1955, 16:30165 (R;US) 

Radiological Sciences Department monthly section reports, De- 
cember 1955, 16:30168 (R;US) 

Radiological Sciences Department monthly section reports, 
November 1955, 16:30167 (R;US) 

Radiological Sciences Department report for month of August 
1954, 16:30163 (R;US) 
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HAPO 
Radiation Monitoring 


Radiological Sciences Department report for month of January 
1956, 16:30169 (R;US) 

Radiological Sciences Department report for month of July 
1955, 16:30166 (R;US) 

Radiological Sciences Department report for month of March 
1956 (Hanford Reservation), 16:30101 (R;US) 

Radiological Sciences Department, report for month of April 
1956, 16:30170 (R;US) 

Radioactive Waste Management 

Waste storage requirements for Chemical Processing Depart- 

ment, 16:30027 (R;US) 
Radioactive Waste Storage 

Chemical Processing Department process waste storage perfor- 
mance, 1957, 16:30026 (R;US) 

Hazards study: Self-boiling radioactive wastes storage facilities: 
Process technology: Recommendation report, 16:30024 
(R;US) 

Storage Facilities 

Waste storage requirements for Chemical Processing Depart- 

ment, 16:30027 (R;US) 
HARD X RADIATION 

Coherent hard x-ray focusing optics and applications, 16:32069 
(R;US) 

HARVARD SYNCHROCYCLOTRON 

Cross section measurements at the Harvard Cyclotron Labora- 
tory, 16:33018 (RA;XA) 

HAWAII 

Cultural resources inventory and evaluation for Science City, 
conducted for expansion of the Maui Space Surveillance Site, 
Haleakala, Maui, Hawaii, 16:31095 (R;US) 

HAZARDOUS MATERIALS 
Decontamination 

Environmental Restoration and Waste Management (EM) pro- 

gram: An introduction, 16:29983 (R;US) 
Environmental Effects 

Maywood interim Storage Site: Annual environmental report for 
calendar year 1990, Maywood, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:32550 (R;US) 

Environmental Exposure 

A multimedia, multipole-exposure pathway methodology for de- 
riving risk-based standards for tetrachloroethylene (PCE) in 
soil, 16:31112 (R;US) 

Environmental impacts 

Maywood interim Storage Site: Annual environmental report for 
calendar year 1990, Maywood, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:32550 (R;US) 

Environmental Transport 

Baseline public health assessment for CERCLA investigations 

at the LLNL Livermore Site, 16:30108 (R;US) 
Evaporation 

242-A Evaporator Dangerous Waste Permit Application: Volume 
2, 16:29998 (R;US) 

242-A evaporator dangerous waste permit application: Volume 
1, 16:29997 (R;US) 

Health Hazards 

Integrated Risk Information System, 16:32770 (R;US) 

Risk appraisal for chemical mixtures: Assessing the contribution 
of individual chemicals to total adverse health effects, 
16:32777 (R;US) 

Information Systems 
Integrated Risk Information System, 16:32770 (R;US) 
Minimization 

Environmental Restoration and Waste Management (EM) pro- 

gram: An introduction, 16:29983 (R;US) 
Oxidation 

Oxidation of hazardous waste in supercritical water: A compari- 
son of modeling and experimental results for methanol 
destruction, 16:31262 (R;US) 

Pollution Control 

Health-based cleanup goals at hazardous waste sites: Implica- 
tions for risk management, 16:32682 (R;US) 

Regeneration of exhausted tailored clays by adsorbate 
volatilization, 16:32443 (R;US) 
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Remedial Action 

Environmental Restoration and Waste Management (EM) pro- 
gram: An introduction, 16:29983 (R;US) 

Object reasoning for waste remediation, 16:30052 (R;US) 

Removal 
Coal preparation studies for liquefaction plant, 
(IA;JP;In Japanese, English) 
Risk Assessment 
Integrated Risk Information System, 16:32770 (R;US) 
Storage Facilities 

Maywood Interim Storage Site: Annual environmental report for 
calendar year 1990, Maywood, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:32550 (R;US) 

Toxicity 

Proceedings of the workshop on research needs in toxicology, 

16:32691 (R;CA) 
Underground Disposal 

Methodology to obtain expert information about the conceptual 
model development process used for performance assess- 
ment of waste management sites, 16:30062 (R;US) 

Waste Disposal 

Object reasoning for waste remediation, 16:30052 (R:US) 

Quality control requirements for field methods: Revision 1, 
16:32459 (R;US) 

The use of chemical and radionuclide risk estimates in site per- 
formance evaluation of mixed waste sites, 16:30121 (RA;US) 

Waste Management 

Alternate cap designs under RCRA regulations, 16:30133 
(RA;US) 

Costs and schedule for a 58 acre RCRA interim status mixed 
waste closure at the Savannah River Plant, 16:30132 (RA;US) 

Disposal of low-level mixed waste in Texas, 16:29965 (RA;US) 

Mixed waste: An alternative solution. The utility perspective, 
16:29950 (RA;US) 

Performance assessments of closure cap alternatives at the Sa- 
vannah River Piant, 16:30130 (RA;US) 

RCRA closure of eight land-based units at the Y-12 plant, 
16:30131 (RA;US) 

Regionalization as a strategy for management of low-level and 
mixed wastes in the DOE system, 16:30128 (RA;US) 

Resolving issues at the Department of Energy/Oak Ridge oper- 
ations facilities, 16:30116 (RA;US) 

Test program tor closure activities at a mixed waste disposal site 
at the Savannah River Plant, 16:30134 (RA;US) 

Waste Processing 
Initial study of halide-tolerant mediators for the electrochemical 
treatment of mixed and hazardous wastes, 16:30073 (R;US) 
HAZARDS 
See also FIRE HAZARDS 
HEALTH HAZARDS 
A model for evaluating the effectiveness of personnel security 
assurance programs, 16:30209 (R;US) 

HB ROBINSON-2 

See ROBINSON-2 REACTOR 
HBWR REACTOR 

Annual report 1990: Institutt for energiteknikk, 16:33449 (1;NO) 
HCDA 

See REACTOR CORE DISRUPTION 
HD 8077 

See NICKEL BASE ALLOYS 
HDO 

See HEAVY WATER 
HDR REACTOR 

Large-scale HDR-hydrogen mixing experiments - Test group 
E11, 16:31040 (RA;US) 

HEALTH HAZARDS 

Assessment of health risks caused by air pollutants. 16:32759 
(R;SE) 

Exposure-pathway screening for hazardous-waste sites: Select- 
ing the dominant set of multimedia pathways while retaining 
completeness and addressing uncertainty, 16:32778 (R;US) 

Health-based cleanup goals at hazardous waste sites: Implica- 
tions for risk management, 16:32682 (R;US) 


16:29658 





Modeling human exposure to hazardous-waste sites: A ques- 
tion of completeness, 16:32762 (R;US) 
Study on toxicological and environmental effects of liquefied 
coal, 16:29670 (IA;JP;In Japanese, English) 
Tiger Team assessment of the Lawrence Berkeley Laboratory, 
Washington, DC, 16:30151 (R;US) 
Use of risk to resolve conflicts in assessing hazards at mixed- 
waste sites, 16:30183 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
[Non-invasive evaluation of the cardiac autonomic nervous sys- 
tem by PET]: Progress report, 16:32605 (R;US) 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
Combustion research for advanced heat engines, 16:29744 
(RA;US) 
Contaminant control - NO, studies, 16:29714 (RA;US) 
Update on the prospects for ceramic engine components, 
16:31310 (R;US) 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
RADIATORS 
An advanced heat exchanger eddy current inspection system, 
16:31917 (RA;CA) 
Development of techniques to dispose of the Windscale AGR 
heat exchangers, 16:30985 (R;FR) 
Heat exchanger thermal performance for two nonazeotropic re- 
frigerant mixtures, 16:31178 (R;US) 
New methods for growing plant and mammalian cells and for 
dissociation of methanol, 16:30311 (RA;US) 
HEAT PIPES 
An experimental approach to compare wicking abilities of fabric 
materials for heat pipe applications, 16:30715 (R;US) 
Fabric composite radiators for space nuclear power applica- 
tions: Technical progress report, 16:30880 (R;US) 
HEAT PUMPS 
See also GAS HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
Braun heat pump engine/compressor and its hermetic rod seal, 
16:31176 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
See also SEASONAL THERMAL ENERGY STORAGE 
Optimization of a hybrid thermal energy storage, 16:31077 
(R;Fl;in Finnish) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also CONVECTION 
RADIANT HEAT TRANSFER 
A grey diffusion acceleration method for time-dependent radia- 
tive transfer calculations, 16:33301 (R;US) 
Heat exchanger thermal performance for two nonazeotropic re- 
frigerant mixtures, 16:31178 (R;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATING LOAD 
Using regression equations to determine the relative importance 
of inputs to energy simulation tools, 16:31214 (R;US) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
An aquifer based energy system: Evaluation at the SAS head 
office, Solna, 16:31173 (R;SE;In Swedish) 


HEAVY WATER MODERATOR 


HEAVY ION ACCELERATORS 
See also GANIL CYCLOTRON 
HILACS 
JINR U-400 CYCLOTRON 
HIF transport code FOCI, 16:33430 (R;US) 
Particle trajectories through MIRRORTRON configurations, 
16:33433 (R;US) 
Transport and error sensitivity in a heavy-ion recirculator, 
16:33429 (R;US) 
HEAVY ION FUSION REACTIONS 
Sub-barrier fusion: An experimental review, 16:33078 (R;US) 
Thermal fluctuations in heavy-ion fusion reactions, 16:33108 
(IA;BR) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 


HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
KRYPTON 84 REACTIONS 
LEAD 208 REACTIONS 
OXYGEN 16 REACTIONS 
SULFUR 32 REACTIONS 
SULFUR 36 REACTIONS 
Correlation length measurement of two particles in peripheral 
collisions fo heavy ions, 16:33122 (IA;BR;In Portuguese) 
Generalization of the Andersson-Otterlund-Stenlund model for 
description of slow particle yield in interactions of nuclei with 
photoemulsion nuclei, 16:33137 (R;SU;in Russian) 
Muttifragmentation in asymmetric heavy-ion collisions. An ex- 
perimental trace search, 16:33015 (R;DE;in German) 
On cross section of charged particle reactions with nuclei in opti- 
cal model with strong absorption, 16:33127 (IA;SU;In Russian) 
Precritical increase of the collision integral in heavy ion reac- 
tions, 16:33140 (R;SU;in Russian) 
Relativistic Coulomb excitation of giant resonances in the hydro- 
‘ dynamical model, 16:33120 (IA;BR) 
Review of the heavy ion physics sessions, 16:33027 (R;US) 
Strangeness in relativistic heavy ion collisions, 16:33087 (R;US) 
Thermal models of ultrarelativistic heavy ion collisions, 
16:33105 (1A;BR) 
Total cross sections of reactions for collision of light nuclei, 
16:33126 (IA;SU;in Russian) 
HEAVY LEPTONS 
See also TAU PARTICLES 
Heavy lepton search at JLC, 16:32923 (RA;JP) 
HEAVY NUCLEI 
See aiso BISMUTH 207 
BISMUTH 209 
BISMUTH 214 
LEAD 208 
LEAD 210 
LEAD 214 
MERCURY 198 
MERCURY 202 
POLONIUM 210 
RADIUM 226 
RADIUM 228 
RADON 220 
RADON 222 
Systematics of target recoil properties of intermediate fragments 
produced in the interaction of 3.654 GeV '2C ions and pro- 
tons with complex nuclei, 16:33021 (R;SU) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
An attempt of observation of cold thermonuclear synthesis in 
heavy water electrolysis, 16:32278 (IA;SU;in Russian) 
Some results on nuclear radiation detection in heavy water elec- 
trolysis, 16:32279 (IA;SU;In Russian) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 
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HECTORITE 


HECTORITE 
See MONTMORILLONITE 
HEISSDAMPFREAKTORANLAGE 
See HDR REACTOR 
HELAC 
See LINEAR ACCELERATORS 
HELICITY 

Kinetic theory of rf current drive and helicity injection, 16:33322 

(R;US) 
HELIUM 

Experimental study of interactions of highly charged ions with 
atoms at keV energies: Progress report, February 16, 1990— 
June 30, 1991, 16:32861 (R;US) 

New method for solving three-dimensional Schroedinger equa- 
tion, 16:32867 (R;SU) 

HELIUM 3 REACTIONS 

Nuclear data for medical radioisotope production using charged 

particles of energies above 20 MeV, 16:33095 (RA;XA) 
HELIUM 3 TARGET 

Measurement of L-asymmetry in reactions ?He(+,p)*H and 
“He(+7,p) in soft range of photon spectra, 16:33032 (R;UA;In 
Russian) 

HELIUM 4 
Generator coordinate calculations of two-nucleon momentum 
distributions in *He, 1©O and 4°Ca nuclei, 16:33129 (RA;SU) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 

Experiments on the nuclear interactions of pions and electrons: 
Progress report, 16:33028 (R;US) 

Measurement of Z-asymmetry in reactions *He(+,p)*H and 
“He(7,p) in soft range of photon spectra, 16:33032 (R;UA;In 
Russian) 

HELIUM DILUTION REFRIGERATION 
System of cryogenic security of the superconducting accelerator 
of relativistic nuclei-nuclotron, 16:32192 (R;SU;in Russian) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMICELLULOSE 

A new kinetic approach to the fermentation of multisubstrate 
complex media, 16:30296 (RA;US) 

Conversion of newsprint- and MSW-cellulosics to sugar by di- 
lute sulfuric acid hydrolysis, 16:30277 (RA;US) 

Evaluation of dilute sulfuric acid hydrolysis and autohydrolysis 
for sugar production from hardwood hemicellulose, 16:30276 
(RA;US) 

HEMOGLOBIN 

New concepts of hemoglobin oxygenation-deoxygenation mech- 
anism optimization of laser radiation effect of the blood, 
16:32751 (IA;SU;In Russian) 

Photodissociation of oxyhemoglobulin, 16:32744 (IA;SU;In Rus- 
sian) 

HEMOPOIESIS 
See BLOOD FORMATION 
HERA STORAGE RING 

Connection between ground motions and beam fluctuations in 
storage rings at the example HERA, 16:32219 (R;DE;In Ger- 
man) 

Influence of magnetic fields on the response of a uranium scin- 
tillator electromagnetic calorimeter, 16:32239 (R;DE) 

HERBICIDES 

Use of cyanobacterial diazotrophic technology in rice agricul- 

ture, 16:30245 (RA;US) 
HERBS 

Influence of macronutrients, auxins, and biosynthetic precursors 
on rosmarinic acid synthesis in cell suspension cultures of 
Salvia officinalis, 16:30286 (RA;US) 

HERMITIAN OPERATORS 
Inequalities among partial traces of hermitian operators and par- 
tial sums of their eigenvalues, 16:33274 (R;BR) 
HETEROCYCLIC COMPOUNDS 
See also POLYCYCLIC SULFUR HETEROCYCLES 
THIONAPHTHENES 
THIOPHENE 
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Carbon dioxide activation by Co(I) macrocycles: Factors affect- 
ing COz and CO binding, 16:31708 (RA;US) 

Development of technology for the separation and utilization of 
heteroatomic compounds form coal-derived liquids, 16:29669 
(IA;JP;In Japanese, English) 

Electronic and structural parameters that affect bridging ligand 
communication in polymetallic complexes, 16:31709 (RA;US) 

HETEROGENEOUS CATALYSIS 

Investigation of the macrokinetic regime of the heterogeneously 
catalysed synthesis from carbon dioxide and hydrogen to 
methanol, 16:30350 (R;DE:In German) 


HFBR REACTOR 
Core cooling under accident conditions at the high flux beam re- 
actor (HFBR), 16:30886 (R;US) 
Safety aspects of the Brookhaven High Flux Beam Reactor, 
16:30608 (R;US) 
HFIR REACTOR 
A portable backup power supply to assure extended decay heat 
removal during natural phenomena-induced station blackout, 
16:30919 (RA;US) 
External event probabilistic risk assessment for the High Flux 
Isotope Reactor (HFIR), 16:30917 (RA;US) 
Pump cavitation of the HFIR primary coolant pumps during 
pump coastdown initiated by a LOCA, 16:31024 (R;US) 
Seismic, high wind, tornado, and probabilistic risk assessment 
of the high flux isotope reactor, 16:30907 (RA;US) 
HIGGS BOSONS 
Higgs production via W-fusion at e*e~ collider, 16:32971 (RA;JP) 
Higgs search at future accelerators, 16:32970 (RA;JP) 
Physics aspects in --+ collision, 16:33006 (RA;JP) 
Relativistic heavy ions physics, 16:32937 (R;US) 
Towards TeV physics, 16:32920 (RA;JP) 
HIGGS MODEL 
Effects of heavy fermions in Higgs couplings, 16:32974 (RA;JP) 
Periodic instantons and scattering amplitudes, 16:32998 (R;DE) 
HIGH ENERGY PHYSICS 
1988 CERN school of physics: Proceedings, 16:32936 (R;:XC) 
1991 Conference summary on computing in high energy 
physics, 16:32892 (R;US) 
Expected SUSY mass reach at various colliders, 16:32100 
(RA;JP) 
High energy physics division semiannual report of research ac- 
tivities: January 1, 1991—June 31, 1991, 16:32889 (R;US) 
Object oriented programming, 16:33519 (R;US) 
Research program in particle physics: Progress report, January 
1, 1991—December 1991, 16:32891 (R;US) 
The comparison and selection of programming languages for 
high energy physics applications, 16:32893 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 


HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 


HIGH PRESSURE COOLANT INJECTION 
Experimental investigation of the refill behaviour in a CANDU- 
type header/feeder system, 16:30632 (IA;CA) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-FREQUENCY HEATING 
Behaviour of light and heavy impurities during high-frequency 
plasma heating in the URAGAN-3 torsatron, 16:33360 
(R;UA;In Russian) 
HIGH-LEVEL RADIOACTIVE WASTES 
Boiling 
Hazards study: Self-boiling radioactive wastes storage facilities: 
Process technology: Recommendation report, 16:30024 
(R;US) 
Caicination 
The management of defense high-level radioactive waste at the 
Idaho Chemical Processing Plant, 16:30088 (R;US) 





Inventories 

The 1989 United Kingdom radioactive waste inventory, 

16:30013 (R;GB) 
Marine Disposal 

Feasibility of high level radioactive waste disposal in deep sea 
sediments: Site assessment and sediment barrier character- 
istics, 16:30036 (1;CA) 

Monitored Retrievable Storage 

System description of the Basic MRS System for the FY 1990 

Systems Integration Program studies, 16:29922 (R;US) 
Radioactive Waste Disposal 

Corrosion considerations of high-nickel alloys and titanium al- 
loys for high-level radioactive waste disposal containers, 
16:30071 (R;US) 

Evaluation of the potential for gas pressurization and free liquid 
accumulation in a canister from the West Valley Demonstra- 
tion Project, 16:30050 (R;US) 

Leaching action of EJ-13 water on unirradiated UO, surfaces 
under unsaturated conditions at 90°C: Interim report, 
16:29936 (R;US) 

Transmutation 

A new concept for accelerator driven transmutation of nuclear 

wastes, 16:32065 (R;US) 
Underground Disposal 

Engineered barrier systems and canister orientation studies for 
the Yucca Mountain Project, Nevada, 16:30070 (R;US) 

Environmental assessment overview: Richton Dome site, Mis- 
sissippi, 16:30012 (R;US) 

Environmental assessment: Davis Canyon site, Utah: Volume 
1, 16:30004 (R;US) 

Environmental assessment: Davis Canyon site, Utah: Volume 
2, 16:30005 (R;US) 

Environmental assessment: Davis Canyon site, Utah: Volume 
3, 16:30006 (R;US) 

Environmental assessment: Deaf Smith County site, Texas: 
Volume 1, 16:30097 (R;US) 

Environmental assessment: Deaf Smith County site, Texas: 
Volume 3, 16:30001 (R;US) 

Environmental assessment: Reference repository location, Han- 
ford site, Washington: Volume 1, 16:30002 (R;US) 

Environmental assessment: Reference repository location, Han- 
ford site, Washington, 16:30003 (R;US) 

Environmental assessment: Richton Dome Site, Mississippi: 
Volume 3, 16:30008 (R;US) 

Environmental assessment: Richton Dome site, Mississippi: 
Volume 1, 16:30007 (R;US) 

Environmental assessment: Yucca Mountain Site, Nevada Re- 
search and Development Area, Nevada: Volume 2, 16:30010 
(R;US) 

Environmental assessment: Yucca Mountain site, Nevada re- 
search and development area, Nevada: Volume 1, 16:30009 
(R;US) 

Environmental assessment: Yucca Mountain site, Nevada re- 
search and development area, Nevada: Volume 3, 16:30011 
(R;US) 

In situ changes in the moisture content of heated, welded tuff 
based on thermal neutron measurements, 16:30068 (R;US) 


Vitrification 
An as low as reasonably achievable cost benefit (optimization) 
analysis for the shield design criterion at the Hanford Waste 
Vitrification Plant, 16:30084 (R;US) 
Characteristics of Fernald’s K-65 residue before, during and af- 
ter vitrification, 16:30022 (R;US) 
X-Ray Fluorescence Analysis 
Studies and developments for the analysis of products of 
nuclear reprocessing plants with the help of the X-ray fluores- 
cence analysis on totally reflecting sample holders (TXRF). 
Final report, 16:29884 (1;DE;In German) 
HIGH-TC SUPERCONDUCTORS 
Casting 
Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 


HIGH-TC SUPERCONDUCTORS 
Quantitative Chemical Analysis 


Coordinated Research Programs 
Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 
Copper Oxides 
Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 
Critical Current 
Evidence for intrinsic critical current density in high T. supercon- 
ductors, 16:31460 (R;DK) 
Cuprates 
Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 
Deposition 
16:31461 (PA;US) 
Electron Correlation 
Electronic and magnetic properties of strongly correlated sys- 
tems, 16:33262 (R;US) 
Electronic Structure 
Theoretical aspects of electronic structure of high T. supercon- 
ductors, 16:31431 (R;FR;in French) 
Emission Spectra 
Characterization of emission spectra upon uv laser ablation of 
YBa2Cu307, 16:31451 (IA;SU) 
Grain Orientation 
Investigation of various processes for texturing high T. super- 
conducting ceramics, 16:31433 (R;FR;In French) 
Hydrogenation 
Time-resolved neutron diffraction investigation of effect of hydro- 
gen on the high-Tc superconductor YBapzCu307_,4, 16:31453 
(R;SU) 
lon Implantation 
lon beams in high-temperature superconductivity research, 
16:31417 (R;US) 
Irradiation 
lon beams in high-temperature superconductivity research, 
16:31417 (R:US) 
Lattice Parameters 
Time-resolved neutron diffraction investigation of effect of hydro- 
gen on the high-Tc superconductor YBazCu307_,, 16:31453 
(R;SU) 
Magnetic Flux 
Neutron diffraction by the flux lattice in high-T. superconductors, 
16:31442 (R;US) 
Magnetic Moments 
Spin density and form factor measurements on HTSC copper 
oxides, 16:31430 (R;FR) 
Magnetic Properties 
Flux dynamics in high-T-superconductors, 16:31418 (R;US) 
Neutron Diffraction 
Anomalous neutron scattering from the flux-line lattice in 
Ko 6Bao 4BiO3, 16:31441 (R;US) 
Neutron diffraction by the flux lattice in high-T-superconductors, 
16:31442 (R;US) 
Neutron diffraction from the flux line lattice, 16:31440 (R;US) 
Nondestructive Testing 
Quantitative non-destructive evaluation of high-temperature su- 
perconducting materials: Progress report, September 1, 
1991—August 31, 1991, 16:31446 (R;US) 
Photoemission 
Photoemission in YbCu2Siz: Problems with the Kondo impurity 
model, 16:31456 (R;US) 
Physical Radiation Effects 
lon beams in high-temperature superconductivity research, 
16:31417 (R;US) 
Quantitative Chemical Analysis 
Analysis of high-temperature superconductors by ICP AES and 
XRF analysis, 16:31633 (IA;SU) 
Atomic emission Pb determination in the superconducting Bi- 
Pb-Sr-Ca-Cu-O system, 16:31597 (IA;SU) 
Determination of carbonates content in complex superconduct- 
ing oxides, 16:31600 (IA;SU) 
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HIGH-TC SUPERCONDUCTORS 
Quantitative Chemical Analysis 


Study of the high temperature superconducting films composi- 
tion by atomic emission spectral analysis, 16:31604 (IA;SU) 
Superconducting Wires 
Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 
Superconductivity 
High temperature superconductivity: The early 1991 edition, 
16:33269 (R;US) 
Strong correlation theories of high temperature superconduc- 
tors, 16:33256 (R;US) 
Suspensions 
Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 
Texture 
Investigation of various processes for texturing high T. super- 
conducting ceramics, 16:31433 (R;FR;In French) 
Vortices 
Crossover from three- to two-dimensional behavior of the vortex 
energies in layered XY-models for high T. superconductors, 
16:33248 (R;DkK) 
X-Ray Spectroscopy 
X-ray absorption fine structure of systems in the anharmonic 
limit, 16:33245 (R;US) 
HIGH-TEMPERATURE FUEL CELLS 
See also MOLTEN CARBONATE FUEL CELLS 
Proton or oxygen ion conducting materials for high temperature 
fuel cells: Final report, 16:31169 (R;SE;In Swedish, English) 
HIGH-VOLTAGE PULSE GENERATORS 
Performance of a 10 kV, 625 kA, 85 kJ energy discharge mod- 
ule utilizing a solid dielectric switch, 16:32026 (R;US) 
Power characteristics of magnetic switch in high current 
nanosecond regime, 16:31997 (RA;US) 
Precision voltage regulation on the 5 kHz, 3.125 MW ETA-II 
pulsed power system, 16:32216 (R;US) 
Wideband microwave generation with GaAs photoconductive 
switches, 16:32027 (R;US) 
HILACS 
Emittance variations in current-amplifying ion induction linacs, 
16:32108 (R;US) 
Heavy ion, recirculating linac, design optimization, 16:33434 
(R;US) 
induction accelerator test module for HIF, 16:32209 (R;US) 
HODGKINS DISEASE 
Pulmonary alterations in patients with Hodgkin disease, 
16:32637 (IA;BR;in Portuguese) 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 149 
B*-endpoint measurements near Sn and '4°Gd, 16:33055 
(R;DE) 
HOLMIUM 165 
A new symmetry in collective motion, 16:33066 (R;US) 
HOLMIUM IONS 
uSR study of the relaxation of Ho and Er magnetic moments in 
high-T. 1-2-3 compounds, 16:33236 (R;SU) 
HOMOGENATES 
Notes on ILMR’s quality control programme for non-nuclear an- 
alytes, 1991, 16:31514 (RA;XA) 
HOPE CREEK-1 REACTOR 
Reduction in O and M costs in training, 16:30956 (RA;US) 
Specialty training - A training manager's insight, 16:30935 
(RA;US) 
HOPE CREEK-2 REACTOR 
Reduction in O and M costs in training, 16:30956 (RA;US) 
Specialty training - A training manager's insight, 16:30935 
(RA;US) 
HORIZONTAL AXiS TURBINES 
Comparison of blade loads on stall and pitch controlled wind tur- 
bines, 16:30439 (R;DK;In Danish) 
Feasibility study of an innovative control device for a HAWT, 
16:30438 (R;GB) 
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Test of rotor blades with passively controlled tips: Phase 2: Nor- 
mal and abnormal operation, 16:30434 (R;NL) 

The FLEXHAT programme: Technology development and test- 
ing of flexible rotor systems with fast passive pitch control, 
16:30436 (R:NL) 

Verification of the Dutch Handbook Wind Data for wind turbine 
design: (Version 2 and 3), 16:30437 (R;NL) 

HOT CELLS 

Blowing system and sterile air distribution, 16:32150 (IA;BR;In 
Portuguese) 

HOT CHANNEL FACTOR 

Evaluation and selection of hot channel (peaking) factors for re- 
search reactor applications, 16:30857 (IA;AR) 

HOT GAS CLEANUP 

Chemical composition monitors for hot gas cleanup, 16:29680 
(RA;US) 

Identification of materials for hot-gas filter tubesheets, 16:29603 
(RA;US) 

HOT PLASMA 

Development of X-ray and ion diagnostic methods for nuclear 

fusion research, 16:33378 (R;PL) 
HOT-DRY-ROCK SYSTEMS 

Circulation experiments in 1989 at Fjaellbakca HDR test site, 

16:30425 (R;SE) 
HOT-WATER PROCESSES 
16:29826 (PA;CA) 

HOUSEHOLDS 

Climate facades: Evaluation report of the tenants study in 

Tilburg, Netherlands, 16:31189 (I;NL;In Dutch) 
HOUSES 
Air Cleaning 

Analysis of the performance of a radon mitigation system based 

on charcoal beds, 16:32400 (R;US) 
Building Codes 

The impact of Bonneville’s model conservation standards on the 

energy efficiency of new home construction, 16:31211 (R;US) 
Design 

Interactions between residential efficiency standards and fuel 

choice, 16:31215 (R;US) 
Energy Conservation 

Energy consumption in intelligent houses, 16:31190 (I;NL;In 
Dutch) 

Evaluation of an electronic control for gas heaters: Dwellings, 
16:31187 (I;NL;in Dutch) 

Energy Efficiency 

The impact of Bonneville’s model conservation standards on the 

energy efficiency of new home construction, 16:31211 (R;US) 
Energy Efficiency Standards 

Interactions between residential efficiency standards and fuel 

choice, 16:31215 (R;US) 
Energy Management Systems 

Energy consumption in intelligent houses, 16:31190 (I;NL;In 

Dutch) 
Evaluated Data 

The impact of Bonneville’s model conservation standards on the 

energy efficiency of new home construction, 16:31211 (R;US) 
Floors 

Insulating floor levels: Peconditions to insulate concrete floors, 

16:31174 (R;NL;in Dutch) 
Gas Appliances 

Condensing boiler with flue gas reheating for a one-family house - 

field tests and chimney modelling, 16:31197 (R;SE;In Swedish) 
Indoor Air Pollution 

Intercomparison of activity size distribution measurements with 
manual and automated diffusion batteries: Field test, 
16:32401 (R;US) 

The field measurements of the activity-weighted size distribution 
of radon decay products, 16:32399 (R;US) 

Marketing 

Interactions between residential efficiency standards and fuel 

choice, 16:31215 (R;US) 
Radiation Doses 
New houses with high exposure levels, 16:32507 (IA;IR) 





Radon 

Radon in Norwegian dwellings, 16:32429 (R:NO;In Norwegian) 

Retrofitting 

Climate facades: Evaluation report of the tenants study in 

Tilburg, Netherlands, 16:31189 (I;NL;in Dutch) 
Space Heaters 

Evaluation of an electronic control for gas heaters: Dwellings, 

16:31187 (I:NL;In Dutch) 
Space Heating 

Improving the efficiency of your gas heating system, 16:31184 

(R;US) 
Thermal Insulation 

Climate facades: Evaluation report of the tenants study in 
Tilburg, Netherlands, 16:31189 (I:NL;In Dutch) 

The Sigtuna project - building physical energy - and production 
tehnical studies of PU -insulated one-family houses with new 
building component, 16:31192 (R;SE;in Swedish) 

HPCI 
See HIGH PRESSURE COOLANT INJECTION 
HTGR TYPE REACTORS 

Analysis of depressurized loss-of-forced cooling transients by 
HERA, 16:31025 (R;US) 

Application and experience of distributed contro! systems and 
coupled computer network in HTGR development facility, 
16:30779 (RA;XA) 

Satety and economics of new generations of nuclear reactors, 
16:30962 (R;NL) 

Status of national gas cooled reactor programmes, 16:30600 
(R;XA) 

The 450 MW(t) MHTGR: More power with the same high level 
of safety, 16:30598 (R;US) 

HTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 

A model for evaluating the effectiveness of personnel security 
assurance programs, 16:30209 (R;US) 

Models of human operators: Their need and usefulness for im- 
provement of advanced control systems and control rooms, 
16:30773 (R;US) 

HUMAN INTRUSION 
Systematic analysis of vulnerability to intrusion, 16:30193 
(IA;CS;In Czech) 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
MINORITY GROUPS 
Dose Equivalents 

Calculation technique for assessment of population dose equiv- 
alent due to cesium radioisotopes following Chernobyl! 
accident, 16:31015 (IA;SU;In Russian) 

Dose assessment for a '°’Cs contamination incident, 16:32705 
(R;US) 

Epidemiology 

Clinical-epidemiological 


investigations on detectability of 
diseases in resident population of regions with elevated back- 
ground radiation, 16:31018 (IA;SU;in Russian) 
Internal Irradiation 
Factors affecting tissue dose of strontium radionuclides for dif- 
ferent population age groups, 16:33195 (IA;SU;In Russian) 


Individualization of internal dose commitments, 16:33197 
(IA;SU;In Russian) 

Internal dosimetry of population of contaminated regions, 
16:33196 (IA;SU;In Russian) 

Milk is the main factor for population internal irradiation, 
16:31011 (IA;SU;In Russian) 

Quantitative characteristics of radiocesium and radiostrontium 
migration from soils of Ukrainian Woodlands to diet and its 
components, being an element of estimated population inter- 
nai dosimetry, 16:32511 (IA;SU;in Russian) 


HYDRAULIC CONDUCTIVITY 


Personnel Monitoring 

Determination in lifetime plutonium and americium body burden 
using whole-body counter, 16:33179 (IA:SU:In Russian) 

Development of techniques for rapid determining cesium body 
burden under field conditions. 16:33180 (IA:SU;In Russian) 

Effect of concentration levels of 1°"! and '3?Cs in human organ- 
isms on the results of thyroid radiometry, 16:33184 (IA:SU:In 
Russian) 

Evaluation of role of interferring cesium emittance in radiometry 
of iodine-131 in thyroid, 16:33183 (IA:SU:In Russian) 

Experience in internal radiation monitoring of population of 
Byelorussian SSR using SRP-68-01 radiometer, 16:33177 
(IA;SU;in Russian) 

Measuring of iodine-131 body burden in the presence of cesium 
incorporated radionuclides, 16:33182 (IA:SU:In Russian) 

Methodological aspects of determining 'S'!| burden in human 
thyroid using standard dosimetric devices, 16:31010 (IA;SU:In 
Russian) 

On requirements for whole-body counting units for mass internal - 
monitoring of human population, 16:33186 (IA;SU;in Russian) 

Radiation Doses 

Analysis of actions to reduce population doses, 16:33199 
(IA;SU;In Russian) 

Effective dose equivalent caused by mushrooms consumption in 
Poland, 16:32515 (R;PL;In Polish) 

Formalized maps-self-interview for rehabilitation of internal and 
external doses and software, 16:31012 (IA:SU;in Russian) 

Individualization of internal dose commitments, 16:33197 
(IA;SU;In Russian) 

Internal dosimetry of population of contaminated regions, 
16:33196 (IA;SU;In Russian) 

Methodological principles of retrospective evaluation of individ- 
ual thyroid dose values for inhabitants of Byelorussia exposed 
to radiation as a result of Chernobyl accident, 16:31017 
(IA;SU;In Russian) 

Problems of retrospective determination of the assessment of 
doses to lungs, gastrointestinal tract and thyroid for evacu- 
ated population, 16:33200 (IA;SU;in Russian) 

The Chernobyl accident - five years later, 16:32525 (R;AT;In 
German) 

Whole-Body Counting 

Development of techniques for rapid determining cesium body 
burden under field conditions, 16:33180 (IA;SU;In Russian) 

Problems of measuring body burden in man following nuclear 
reactor accidents, 16:33181 (IA;SU;in Russian) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 16:29652 
(IA;JP;in Japanese, English) 

HUMIDITY 

Humidity in swimming pool buildings, 16:31205 (IA;DK;in Nor- 
wegian) 

HUTCHINSON ISLAND-1 REACTOR 

See LUCIE-1 REACTOR 

HUTCHINSON ISLAND-2 REACTOR 
See LUCIE-2 REACTOR 
HYBRID REACTORS 

Burnup calculation for a tokamak commercial hybrid reactor, 

16:30757 (R;CN;In Chinese) 
HYBRID SYSTEMS 

Component cost analysis for compressed natural gas vehicles, 

16:31320 (R;US) 
HYDRATES 

Redox reactions of iridium oxides and catalytic oxidation of wa- 

ter, 16:31800 (RA;US) 
HYDRAULIC CONDUCTIVITY 

Discrete fracture modelling of the Finnsjoen rock mass. Phase 
1: Feasibility study, 16:32824 (R;SE) 

Numerical groundwater flow calculations at the Finnsjoen site, 
16:30067 (R;SE) 
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HYDRAULIC FRACTURING 


HYDRAULIC FRACTURING 
Characterizing hydraulically fractured reservoirs using induced 
microearthquakes, 16:29782 (R:US) 
HYDRAULIC RAMS 
See PUMPS 


HYDRIODIC ACID 
lodine volatility from evaporating primary coolant film in steam 
atmospheres, 16:30744 (RA:CA) 
HYDROCARBON LOGGING 
See WELL LOGGING 


HYDROCARBONS 
See also ALKANES 
ALKYNES 
ANTHRACENE 
BENZENE 
CAROTENOIDS 
INDENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
STYRENE 
XYLENES 
2,2,4,4-tetramethy! pentane (TMP) physical properties and safety 
considerations for use as a calorimeter fluid, 16:32336 (R:US) 
Combustion-related studies using weakly-bonded complexes: 
Progress report, 16:31846 (R;US) 
Environmental effects of nitrogen oxides and hydrocarbons from 
road traffic in Sweden, 16:32432 (R;SE;In Swedish) 
Photoconductivity and luminescence measurements in liquids 
exposed to 4 to 6 keV x-rays, 16:31467 (R;US) 
Red light induced oxidation of unsaturated hydrocarbons in a 
matrix, 16:31814 (RA;US) 
Strategy for volatile organic compounds (VOC): Emissions, ef- 
fects, control measures, 16:32433 (R;SE) 
The . suitability of Surface Enhanced Raman Spectroscopy 
(SERS) to fiber optic chemical sensing of aromatic hydrocar- 
bon contamination in groundwater, 16:32449 (R;US) 


HYDRODYNAMIC MODEL 
Consequences of pressure/calandria tube failure in a CANDU 
reactor core during full-power operation, 16:30614 (IA;CA) 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Spline methods for conversation equations, 16:33464 (R;US) 


HYDROELECTRIC POWER PLANTS 
Camas Creek (Meyers Cove) anadromous species habitat im- 
provement: Annual report, 1990, 16:30356 (R;US) 
Ecological effects of short-term regulation: A literary survey, 
16:30353 (R;Fl;in Finnish) 
Idaho habitat and natural production monitoring: Annual report, 
1989, 16:30355 (R;US) 


HYDROFLUORIC ACID 

Atomic and molecular collision processes: Final report, Decem- 

ber 1, 1986—July 31, 1990, 16:32863 (R;US) 
HYDROGEN 

Action plan for response to abnormal conditions in Hanford Site 
radioactive waste tanks containing flammable gases, 
16:30080 (R;US) 

Atomic and molecular collision processes: Final report, Decem- 
ber 1, 1986—July 31, 1990, 16:32863 (R;US) 

Basic research on initial stage of coal liquefaction, 16:29647 
(IA;JP;In Japanese, English) 

Effect of initial conditions on combustion generated loads, 
16:31061 (R;US) 

Energy partitioning in elementary gas phase reactions: Progress 
report, March 1, 1989—August 31, 1991, 16:31821 (R;US) 

Evaluation of the hydrogen explosion hazard, 16:31041 (RA;US) 

Experimental investigations of electron capture from atomic hy- 
drogen and deuterium by alpha particles: Annual progress 
RLUS) 15 September 1990-14 September 1991, 16:33311 
(R; 

Experimental study of interactions of highly charged ions with 
atoms at keV energies: Progress report, February 16, 1990— 
June 30, 1991, 16:32861 (R;US) 
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High-temperature inorganic membrane separations, 16:29607 
(RA:US) 

Hydrogen mitigation measures. 16:30470 (RA;XA) 

Large-scale HDR-hydrogen mixing experiments - Test group 
E11, 16:31040 (RA:US) 

Photon stimulated desorption from aluminum and stainless 
steel, 16:31345 (R:US) 

Progress report on muon catalyzed fusion studies in Hz + D2 
and HD gaseous targets, 16:33389 (R:US) 

Radiation-induced attenuation of high-OH optical fibers after hy- 
drogen treatment in the presence of ionizing radiation, 
16:31488 (R:US) 

Zirconium intermetallics and hydrogen uptake during corrosion, 
16:31337 (R:CA) 

[Muon catalyzed fusion in gases of HD and Hz & D2 mixtures], 
16:33393 (R:US) 

HYDROGEN 1 MINUS BEAMS 

H- temperature dependencies in a Penning surface-plasma 

source, 16:32870 (R;US) 
HYDROGEN 1 TARGET 
Clusterization in multiple hadron production accompanied by 
strange particles, 16:33034 (RA;SU;In Russian) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN FLUORIDES 

See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 

16:31168 (PA;US) 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IODIDES 

See HYDRIODIC ACID 
HYDROGEN ISOTOPES 

See also DEUTERIUM 

TRITIUM 
Laser separation of hydrogen isotopes, 16:30220 (R;SU;In Rus- 
sian) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN 1 MINUS BEAMS 
HYDROGEN PEROXIDE 

Combined chemical and microbiological removal of organic sul- 
fur from coal: Technical report, March 1, 1991—May 31, 1991, 
16:29641 (R;US) 

HYDROGEN PRODUCTION 

Design and construction of a pilot plant for coal based hydrogen 
production, 16:29674 (IA;JP;in Japanese, English) 

Development and evaluation of materials for slagging gasifiers, 
16:29676 (IA;JP;In Japanese, English) 

Oligomer and mixed-metal compounds: Potential multielectron 
transfer agents, 16:31806 (RA;US) 

Research on support for design and operation of pilot plant, 
16:29675 (IA;JP;In Japanese, English) 

HYDROGEN SULFATES 

See SULFURIC ACID 

HYDROGEN SULFIDES 

Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, March 1, 1991—May 31, 1991, 16:29757 (R;US) 

Size-quantized semiconductor particles formed at monolayer 
surfaces, 16:31468 (RA;US) 

HYDROGEN TRITIDE 
The french experiment on environmental tritium behaviour - 
October 15, 1986, 16:32385 (R;CA) 
HYDROGENASE 
See HYDROGENASES 
HYDROGENASES 

[Catalytic mechanism of hydrogenase from aerobic N2-fixing mi- 

croorganisms]: Annual Progress report, 16:32591 (R;US) 
HYDROGENATION 

Design and construction of a pilot plant for coal based hydrogen 
production, 16:29674 (IA;JP;In Japanese, English) 

Studies on catalysts for coal liquefaction and analysis of coal 
derived liquids, 16:29648 (IA;JP;In Japanese, English) 





HYDROLASES 

Purification of Trichoderma reesei cellobiohydrolase | by prepar- 

ative native gel electrophoresis, 16:32670 (RA;US) 
HYDROLOGY 

Hydrogeophysical study (radioactive-electric) for the middle part 
of Mijjar Al-Qalamoun basin, 16:32542 (R;SY;In Arabic) 

Safety aspects of the use of artificial radioactive tracers in hy- 
drology, 16:32476 (RA;XA) 

Use of artificial tracers in hydrology: Proceedings of an advisory 
group meeting held in Vienna, 19-22 March 1990, 16:32470 
(R;XA) 

HYDROXYBENZENE 
See PHENOL 
HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
HYDROXYSUCCINIC ACID 
See MALIC ACID 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLE! 
Search for double hypernuclei and H-dibaryon, 16:32918 (RA;JP) 
Weak decay of A hypernuclei, 16:33030 (RA;JP) 
HYPERONS 

A nuclear physicist in high energies: 3.5 years in Fermilab, 

16:32910 (IA;BR;In Portuguese) 
HYPERSONIC FLOW 

Recent advances on a finite element algorithm for computational 

aerodynamics: Transonics - hypersonics, 16:32875 (R;US) 
HYPERTHYROIDISM 

Computer software of ultrasonic topometry of thyroid in the 
process of radiotherapy with '°"| of patients with hyperthy- 
roidism, 16:32648 (IA;SU;In Russian) 

HYPOIODOUS ACID 

Revolatilisation of fission products, especially iodine, from water 

phases evaporating to dryness, 16:30745 (RA;CA) 


| CODES 
INTEGRA manual: Routines for electronic spreadsheet integra- 
tion (under FRAMEWORK Ill): Central American Energy and 
Resources Project, 16:33500 (R;US;In English, Spanish) 
IAEA 
See also SEIBERSDORF IAEA LABORATORY 
INES: The International Nuclear Event Scale. User's manual, 
16:30484 (I;XA) 
IAEA SAFEGUARDS 
IAEA Safeguards and technical support programs: POTAS in 
the 1990s, 16:30189 (R;US) 
IBR-1 
See IFR REACTOR 
ICF DEVICES 
See also ANGARA-5 DEVICE 
An IFE development strategy, 16:33431 (R;US) 
Hydrodynamick instabilities on ICF capsules, 16:33436 (R;US) 
The Magnetically Insulated Inertial Confinement Fusion: A novel 
approach: Final report, 16:33394 (R;US) 
IDAHO 
An aerial radiological survey of Pocatello and Soda Springs, 
Idaho and surrounding area, June—July 1986, 16:32467 (R;US) 
Geologic aspects of seismic hazards assessment at the idaho 
National Engineering Laboratory, southeastern Idaho, 
16:32792 (RA;US) 
IDAHO CHEMICAL PROCESSING PLANT 
Characterization/decision analysis report for the ICPP-603 chlo- 
ride removal system, 16:30111 (R;US) 
Plant services (maintenance) foreman training. Inception to im- 
plementation, 16:30141 (RA;US) 
The management of defense high-level radioactive waste at the 
Idaho Chemical Processing Plant, 16:30088 (R;US) 
IDAHO MATERIALS TESTING REACTOR 
See MTR REACTOR 


IMMUNOASSAY 


IDAHO NATIONAL ENGINEERING LABORATORY 

An organizational cultural assessment of the Idaho National En- 
gineering Laboratory, 16:33446 (R;US) 

Comparison of proposed seismic design criteria for the INEL 
(Idaho National Engineering Laboratory), 16:30218 (RA;US) 

Earthquake strong ground motion studies at the Idaho National 
Engineering Laboratory, 16:32795 (RA;US) 

Lead management at the INEL, 16:30126 (RA;US) 

Seismic design criteria at the Idaho National Engineering Labo- 
ratory (INEL), 16:31858 (RA;US) 

Seismic procurement requirements at the FPR (Fuel Processing 
Restoration) facility at INEL (Idaho National Engineering Lab- 
oratory), 16:30893 (RA;US) 

Summary of the ergonomic assessments of selected EG&G 
Idaho work places, 16:30160 (R;US) 

IEA 
See INTERNATIONAL ENERGY AGENCY 
IEAR-1 REACTOR 

Neutronic studies in the enrichment reduction of research reac- 
tor IEAR-1, 16:30853 (IA;AR) 

Performance of a digital reactivity-meter (009-NC/1-IPEN) in ini- 
tial test programs for research and power reactor, 16:30808 
(IA;AR) 

IFR REACTOR 

A comparison of radioactive waste from first generation fusion 
reactors and fast fission reactors with actinide recycling, 
16:33396 (R;US) 

Mass tracking and material accounting in the Integral Fast Re- 
actor (IFR), 16:30187 (R;US) 

IGNEOUS ROCKS 

See also PLUTONIC ROCKS 

Contribution for geochronological evolution study of the Pianco- 
Alto Brigida fold belt system, 16:32803 (1;BR;In Portuguese) 

Polycyclic migmatites from southern of Minas Gerais state and 
adjacent parts: structural/petrographic characterization and 
geochronological data, 16:32809 (|;BR;in Portuguese) 

IGNITION 

Measurement and modeling of advanced coal conversion pro- 
cesses: 18th Quarterly report No. 523043-55, January 1, 
1991—March 31, 1991, 16:29748 (R;US) 

IGNITRONS 
Ignitron research at Texas Tech University, 16:31993 (RA;US) 
ILLINOIS 

Leachate movement through unsaturated sand at a low-level 
tadioactive-waste disposal site in northwestern llinois, 
16:29961 (RA;US) 

ILLUMINATION SYSTEMS 

See LIGHTING SYSTEMS 
IMAGE PROCESSING 

Normalization of correlations, 16:33516 (R;US) 
IMAGE TUBES 

Measurement of modulation transfer function for four types of 

imaging elements used in fast cameras, 16:32001 (R;US) 
IMAGES 
16:33513 (PA;US) 
IMMUNE SERA 
See IMMUNE SERUMS 
IMMUNE SERUMS 
Mycoplasmas detection in cells and serum culture by negative 
contrast, 16:32709 (1;BR;In Portuguese) 
IMMUNE TOLERANCE 
See IMMUNITY 
IMMUNITY 

Effect of low-intensive red light on immune factors of peripheral 
blood in case of a number of pathological states, 16:32733 
(IA;SU;In Russian) 

Immunomonitoring of patients with mammary gland neoplasm 
following laser actaptive photoimmunotherapy, 16:32650 
(IA;SU;in Russian) 

IMMUNOASSAY 

See also RADIOIMMUNOASSAY 

RIA - the use of immuno- and radioimmunoassays in cbstetrics 
and gynecology: Proceedings of the 6th international sympo- 
sium, 16:32646 (I;CS;in English, German) 
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IMPEDANCE 


IMPEDANCE 

See also ELECTRIC IMPEDANCE 

Impedance scaling and synchrotron 
16:32113 (R;US) 

IMPERMEABLE DRY ROCK 

See HOT-DRY-ROCK SYSTEMS 
IMPLANTED SOURCES 

See RADIATION SOURCE IMPLANTS 
IN UTERO IRRADIATION 

See PRENATAL IRRADIATION 
IN-CORE FUEL MANAGEMENT 

See FUEL MANAGEMENT 
INCIDENTS 

See ACCIDENTS 
INCINERATION 

See COMBUSTION 
INCINERATORS 

Study of MSW incinerator: Overall operation and on-site mea- 

surements over the grate, 16:30326 (R;SE) 
INCLUSIVE DISTRIBUTION 
See DISTRIBUTION 
INCOMPLETE FUSION REACTIONS 

Incomplete fusion theories: improvements and impasses, 

16:33107 (IA;BR;In Portuguese) 
INCOMPRESSIBLE FLOW 

RIPPLE: A new model for incompressible flows with free sur- 

faces, 16:32884 (R;US) 
INDENE 

Energy partitioning in elementary gas phase reactions: Progress 

report, March 1, 1989—August 31, 1991, 16:31821 (R;US) 
INDIA 

Climate change concerns and Asia-Pacific energy policies, 
16:32389 (RA;US) 

PHWR fuel fabrication: Indian experience, 16:30660 (IA;CA) 

Uranium resources for India's nuclear power programme - 
Overview, 16:29843 (RA;XA) 

INDIANS (AMERICAN) 
See AMERICAN INDIANS 
INDIUM 

Direct determination of silicon in indium and gallium by method 
of laser atomic fluorescence spectrometry, 16:31681 (IA;SU) 

Laser microprobe analysis of natural gold particle and cassi- 
terites, 16:31683 (IA;SU) 

Using the rod-flame system in the direct analysis of semicon- 
ductor materials by the laser enhanced ionization method, 
16:31676 (IA;SU) 

INDIUM 108 

Experimental investigations of the nuclear structure, 16:33020 

(RA;SU;In Russian) 
INDIUM ALLOYS 

Composition and structure contro! for thin anodic oxide films on 
InSb, 16:31369 (IA;SU;In Russian) 

Wettability of low temperature solder alloys for step-soldering, 
16:31405 (R;US) 

INDIUM CHLORIDES 

A new method of production of vapours high-temperature ab- 
sorption spectra, 16:31779 (IA;SU) 

Separate evaporation and sample atomization in vacuum, 
16:31674 (IA;SU) 

INDIUM COMPLEXES 

Different-ligand indium fluorocomplexes in aqueous solution, 
16:31744 (IA;SU;In Russian) 

Extraction-atomic emission determination of trace admixtures in 
high purity thallium, 16:31619 (IA;SU) 

INDIUM COMPOUNDS 
See aiso INDIUM CHLORIDES 
INDIUM FLUORIDES 
INDIUM NITRATES 
INDIUM PHOSPHIDES 

An overview of the electronic properties of InAs, _,Sb, strained- 
layer superlattices (0 < x <1), 16:31500 (R;US) 

Analysis of high purity arsenic with concentration of impurities 
by distilling off the base, 16:31613 (IA;SU) 


radiation intercept, 
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Atomic emission spectrochemical analysis of high-purity alky! 
compounds of 2-6 group elements, 16:31605 (IA;SU) 

Atomic-emission analysis of arsine with nonreactive concentrat- 
ing of metal impurities, 16:31608 (IA;SU) 

Atomic-emission methods for determination of microelements in 
biological liquids with preliminary chemical concentration, 
16:31596 (IA;SU) 

Lazer excited atomic fluorescence spectrometry-influence of the 
matrix on the analytical results, 16:31672 (IA;SU) 

New nondispersion tungsten spiral atomic fluorescence spec- 
trometer, 16:31541 (IA;SU) 

Specialized atomizers of powders and solutions for direct atomic 
absorption determination of volatile metals in the environmen- 
tal samples, 16:31563 (IA;SU) 

Two steps of concentrating low volatile metal impurities in atomic- 
emission analysis of trimethylgallium, 16:31621 (IA;SU) 

INDIUM FLUORIDES 

Optical and physicochemical properties of glasses of Ba(PO3)o- 
Al(PO3)3-La(PO3)3-Y(PO3)3-RF system, 16:31763 (IA;SU;In 
Russian) 

Separate evaporation and sample atomization in vacuum, 
16:31674 (IA;SU) 

INDIUM NITRATES 

A new method of production of vapours high-temperature ab- 

sorption spectra, 16:31779 (IA;SU) 
INDIUM PHOSPHIDES 

Chemical evidence for hot electron reactions at the 

semiconductor-solution interface, 16:30367 (RA;US) 
INDONESIA 

Climate change concerns and Asia-Pacific energy policies, 

16:32389 (RA;US) 
INDOOR AIR POLLUTION 
Analysis of the performance of a radon mitigation system based 
on charcoal beds, 16:32400 (R;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 

A high-sensitivity, one-sided x-ray inspection system, 16:31940 
(RA;CA) 

Advanced radiography for transportation and energy systems, 
16:31912 (RA;CA) 

An X-ray instrument with a multifunctional electromagnetic 
transformer in the main circuit, 16:31957 (IA;CS;In Russian) 

Atomic Energy Control Regulations: interpretation of revisions 
relating to industrial radiography: Regulatory guide, 16:30226 
(R;CA;In English, French) 

Automating the radiographic ndt process, 16:31939 (RA;CA) 

Electroradiographic instruments for nondestructive testing, 
16:31956 (IA;CS;In Russian) 

Guidelines for and evaluation of radiographic nondestructive 
tests of steel castings, 16:31949 (IA;CS;In Czech) 

Making the transition to automatic processing in radiographic 
NDT, 16:31914 (RA;CA) 

Monte Carlo simulation model of x-ray ndt for an arbitrary shape 
of body, 16:31933 (RA;CA) 

NDT - radiographic processing quality control, 16:31913 (RA;CA) 

New systems on nondestructive testing: radioscopy, radiometry, 
and computerized tomography, 16:31938 (RA;CA) 

Nondestructive testing '90, 16:31947 (I;CS;in Czech, Slovak, 
German, Russian) 

Sensitometric values for industrial radiography, 
(RA;CA) 

The introduction of real-time radiography for the inspection of 
butt welds in offshore pipelines, 16:31910 (RA;CA) 

The use of photothermographic films with industrial radiography, 
16:31932 (RA;CA) 

INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
See also SPENT LIQUORS 
WHEY 


16:31915 





Microbial extraction of beet pulp pectin, 16:31239 (RA:US) 
Studies on cellulase production using spent sulfite liquor and 
paper mill waste, 16:31243 (RA;US) 
INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also AEROSPACE INDUSTRY 
AGRICULTURE 
CHEMICAL INDUSTRY 
FOOD INDUSTRY 
NUCLEAR INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Climate change and developing countries: Priorities for policy 
research in the Netherlands, 16:31140 (R;NL) 
Office of Industrial Technologies research in progress, 16:31249 
(R;US) 
Pollution prevention: What is it and how to promote it, 16:31099 
(R;US) 
Safety instruction for execution tasks involving ionizing radia- 
tions, 16:33166 (1;BR;in Portuguese) 
INERTIAL CONFINEMENT 
Ignition and burn in inertially confined magnetized fuel, 
16:33419 (R;US) 
Inertial Confinement Fusion quarterly report, January—March 
1991: Volume 1, Number 2, 16:33437 (R;US) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INERTIAL SEPARATORS 
16:29590 (PA;US) 
In-situ high resolution particle sampling by large time sequence 
inertial spectrometry, 16:31865 (R;FR) 
INFORMATION NEEDS 
Interaction of extremely-low-frequency electromagnetic fields 
with humans, 16:32780 (R;US) 
INFORMATION SYSTEMS 
See also INIS 
A new system for seismic yield estimation of underground ex- 
plosions, 16:31330 (RA;US) 
Automated system for setting norms to labor at WWER-440 type 
nuclear power plants, 16:30578 (IA;CS;in Slovak) 
Function allocation in distributed safeguards and security sys- 
tems, 16:30198 (R;US) 
Graphics-based nuclear facility modeling and management, 
16:30054 (R;US) 
INFOTECH '91: 
16:33536 (R;US) 
LINK (Logistics Information Network): LINK Final Functional 
Specification Document, Headquarters United States Euro- 
pean Command, APO New York, NY 09131, 16:32368 (R;US) 
MicroPRIS user's guide: A version of the Power Reactor Infor- 
mation System (PRIS) for PC users, 16:30485 (1;XA) 
The new metals and alloys compilation, a powerful materials 
analysis tool, 16:31393 (R;US) 
INGESTION 
Cineradiography of the liquid bolus swallow. A study of the 
speed ot the bolus and peristaltic wave and of movement of 
the hyoid bone, larynx, and epiglottis, 16:32656 (R;SE) 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INHOMOGENEOUS PLASMA 
On a possibility of nonlinear translucence of magnetoactive 
plasma dense layer, 16:33343 (IA;SU;in Russian) 
On the stability of transversally inhomogeneous electron ion 
plasma with a current, 16:33346 (IA;SU;in Russian) 


DOE Technical Infomation (Tl) Meeting, 


INIS 
International Nuclear Information System, 16:30789 (RA;XA) 
INJECTION WELLS 
An examination of flow-profile changes for field application of 
gel treatments in injection wells, 16:29790 (RA;US) 
Mechanical integrity test methods for Class 2 injection wells, 
16:32444 (R;US) 
INKS 
Heat transfer ink ribbon, 16:31876 (R;US) 
Heat transfer ribbon, 16:31877 (R;US) 
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INPUT WELL 
See INJECTION WELLS 
INSECTS 

Radiography using charged particles, 16:32643 (IA;BR:in Por- 
tuguese) 

Spatial scaling: Its analysis and effects on animal movements in 
semiarid landscape mosaics: Progress/performance report, 
16:32586 (R;US) 

INSTITUTO DE ENERGIA ATOMICA R1 
See IEAR-1 REACTOR 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 

See ELECTRICAL INSULATORS 
INTEGRAL EQUATIONS 

UFO (UnFold Operator) user guide: Part 1, Overview and brief 
command descriptions, 16:33514 (R;US) 

INTEGRATED CIRCUITS 

Case history: Wafer level failure anaiysis of functional ICs with 
elevated Ippq caused by resistive gate oxide shorts, 
16:32019 (R;US) 

Wafer cost analysis for a soft x-ray projection lithography sys- 
tem, 16:32032 (R;US) 

INTERACTING BOSON MODEL 

On a new approach to the microscopic substantiation of the in- 
teracting boson model-1: 1. Microscopic determination of 
IBM-1 Hamiltonian parameters and application to even-even 
Zn isotopes, 16:33135 (R;SU) 

Selection of collective degrees of freedom in the boson space, 
16:33110 (IA;BR) 

INTERACTIVE DISPLAY DEVICES 

16:33513 (PA;US) 

Introductory guide to the MPCI generic X environment: Version 
2.1, 16:33534 (R;US) 

INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERCEPTION 

Comparison of assess neutralization module results with actual 

small force engagement outcomes, 16:30207 (R;US) 
INTERFACES 

Chemical evidence for hot electron reactions at the 
semiconductor-solution interface, 16:30367 (RA;US) 

Effects of surface overlayer microstructure on the properties of 
cadmium chaiconide based photoelectrochemical cells, 
16:30368 (RA;US) 

Elastodynamic response of contacting fluid and solid half- 
spaces to a three-dimensional point load, 16:33207 (R;US) 

Fundamental electron transfer processes at the single crystal 
semiconductor/liquid interface, 16:30369 (RA;US) 

Interfacial systems for photochemical energy conversion, 
16:30370 (RA;US) 

Measurement of interfacial area using four sensor probe in two 
phase flow, 16:32879 (R;US) 

Organic conductive polymer films, 16:30372 (RA;US) 

Specular and diffuse scattering studies of multilayer interfaces, 
16:33208 (R;US) 

[A _ statistical mechanics study of solid-solid interfaces]: 
[Progress report], 16:31356 (R;US) 

INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFEROMETERS 

Equipment for data processing in the multichannel interferometer 

with HCN-laser for T-15 device, 16:33333 (R;SU;in Russian) 
INTERFEROMETRY 
The principle of the HBT effect and its applications in nuclear 
physics, 16:32241 (R;FR) 
INTERMEDIATE MASS NUCLEI 
See also CADMIUM 109 
CESIUM 122 
CESIUM 134 
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CESIUM 137 
COBALT 60 
GERMANIUM 72 
INDIUM 108 
IODINE 125 
IODINE 129 
IODINE 131 

IRON 57 
KRYPTON 85 
MANGANESE 54 
MOLYBDENUM 100 
MOLYBDENUM 99 
NICKEL 63 

RARE EARTH NUCLE! 
RUBIDIUM 83 
RUTHENIUM 100 
STRONTIUM 85 
STRONTIUM 89 
STRONTIUM 90 
TANTALUM 175 
TIN 104 

TIN 118 

Systematics of target recoil properties of intermediate fragments 
produced in the interaction of 3.65A GeV '@C ions and pro- 
tons with complex nuclei, 16:33021 (R;SU) 

INTERMEDIATE VECTOR BOSONS 

See also W MINUS BOSONS 

W PLUS BOSONS 
Z NEUTRAL BOSONS 

New particle searches at CDF, 16:32896 (R;US) 

Prospects for electroweak parameter measurements at CDF, 
16:32895 (R;US) 

INTERMEDIATE-LEVEL RADIOACTIVE WASTES 

Defense waste management operations at the Nevada Test 
Site, 16:29959 (RA;US) 

Siting, design, and construction of Centre De Stockage De 
L’Aube, 16:29957 (RA;US) 

Studies and developments for the analysis of products of 
nuclear reprocessing plants with the help of the X-ray fluores- 
cence analysis on totally reflecting sample holders (TXRF). 
Final report, 16:29884 (1;DE;In German) 

The 1989 United Kingdom radioactive waste 
16:30013 (R;GB) 

INTERNAL COMBUSTION ENGINES 

See also DIESEL ENGINES 

GAS TURBINE ENGINES 
Engines and combined heat and power units for natural gas op- 
eration, 16:31317 (1;DK;In Swedish) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL ENERGY AGENCY 
IEA contribution, 16:29774 (IA;JP;ln Japanese, English) 
INTERNATIONAL NUCLEAR INFORMATION SYSTEM 
See _ INIS 
INTERNATIONAL ORGANIZATIONS 
See also EUROPEAN COMMUNITIES 
IAEA 
INTERNATIONAL ENERGY AGENCY 
JINR 
UNITED NATIONS 
WHO 
World Energy Council annual report 1990, 16:29579 (1;XX) 
INTERPLANETARY SPACE 
The extension of solar magnetic fields into interplanetary space, 
16:32841 (R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTESTINAL ABSORPTION 

Dosimetric assessment of blocking and decorporating effect of 
decreasing internal irradiation with radioactive cesium in case 
of using ferrocin-containing food stuffs, 16:32720 (IA;SU;In 
Russian) 
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INTESTINES 
See also LARGE INTESTINE 
Radiological aspects f the principal changes in the intestinal in- 
flamatory diseases, 16:32622 (IA;BR;In Portuguese) 


INTRUSION DETECTION SYSTEMS 
Comparison of assess neutralization module results with actual 
small force engagement outcomes, 16:30207 (R;US) 
SENLEx: A sensor layout expert system: Volume 3, Reference 
manual, 16:30206 (R:US) 
Strain gauges as intrusion detection sensors, 16:32361 (R;US) 


INTRUSIVE ROCKS 
See PLUTONIC ROCKS 


INVENTORIES 
Management of nuclear materials in an R&D environment at the 
Los Alamos National Laboratory, 16:30201 (R;US) 
SARP: The safeguards accounting and reports program, 
16:33462 (R;US) 


INVERSE SCATTERING PROBLEM 
Exactly solvable multidimensional and three-body scattering 
problems in adiabatic representation, 16:33289 (R;SU;In Rus- 
sian) 
lODATES 
Radiolytic and surface reactions of dilute iodine solutions, 
16:31824 (RA;CA) 


IODIDES 
See also CESIUM IODIDES 
COBALT IODIDES 
MERCURY IODIDES 
NICKEL IODIDES 
SILVER IODIDES 
lodine volatility from evaporating primary coolant film in steam 
atmospheres, 16:30744 (RA;CA) 
On the existence of iodide boric acid complexes in saturated 
steam, 16:30743 (RA;CA) 
Radiolytic and surface reactions of dilute iodine solutions, 
16:31824 (RA;CA) 
Transient near infrared spectroscopy of visible light sensitized 
oxidation of I~ at colloidal TiO2, 16:31813 (RA;US) 


IODINE 

A description of the Radioiodine Test Facility (RTF) and results 
of initial RTF full-system tests, 16:30884 (RA;CA) 

Aqueous iodine at low concentrations and high temperatures, 
16:31703 (RA;CA) 

Chemistry and mass transport of iodine in containment, 
16:30746 (RA;CA) 

Factors affecting radiolysis of dilute iodine solutions, 16:31825 
(RA;CA) 

Identification of iodine species released from fuel using a com- 
mercial volatile radioiodine species sampler, 16:31528 (IA;CA) 

lodine disproportionation equilibria up to 300 degrees Celsius, 
16:31704 (RA;CA) 

Isotopic measurements using laser resonance ionization mass 
spectrometry (rims), 16:31594 (IA;SU) 

Modelling the chemistry of iodine, 16:31705 (RA;CA) 

Proceedings of the second CSNI workshop on iodine chemistry 
in reactor safety, 16:30881 (R;CA) 

Radiolysis of iodine in moist air: A computer study, 16:31829 
(RA;CA) 

The radiation-induced formation of iodoalkanes and the radioly- 
sis of iodomethane, 16:31826 (RA;CA) 

The use of the facsimile program in the speciation of iodine in a 
pwr reactor containment following a loss of coolant accident, 
16:30882 (RA;CA) 

IODINE 125 

The contamination on farm products from 1251, 16:32685 

(R;CN;In Chinese) 
IODINE 127 TARGET 

The (p,xn) reaction cross-sections analysis for fission-product 

nuclei at intermediate energies, 16:33101 (RA;XA) 


IODINE 129 
The effect of fuel power on the leaching of cesium and iodine 
from used CANDU fuel, 16:32486 (IA;CA) 





IODINE 131 

An experimental study of dilute aqueous radioiodine volatility, 
16:31827 (RA;CA) 

Assessment of iodine-131 radiation doses in new-born children 
who were ingesting radionuclide with mother milk or uterinelly 
exposed, 16:31014 (IA;SU;In Russian) 

Effect of concentration levels of '9"| and 'S7Cs in human organ- 
isms on the results of thyroid radiometry, 16:33184 (IA;SU;In 
Russian) 

Evaluation of role of interferring cesium emittance in radiometry 
of iodine-131 in thyroid, 16:33183 (IA;SU;In Russian) 

Measurements of radioiodine species in samples of pressurized 
water reactor coolant, 16:30883 (RA;CA) 

Measuring of iodine-131 body burden in the presence of cesium 
incorporated radionuclides, 16:33182 (IA;SU;In Russian) 

Methodological aspects of determining '°'| burden in human 
thyroid using standard dosimetric devices, 16:31010 (IA;SU;In 
Russian) 

Problems of measuring body burden in man following nuclear 
reactor accidents, 16:33181 (IA;SU;In Russian) 


IODINE COMPOUNDS 
See also HYDRIODIC ACID 
HYPOIODOUS ACID 
IODATES 
IODIDES 
IODINE FLUORIDES 
PERIODATES 
On the existence of iodide boric acid complexes in saturated 
steam, 16:30743 (RA;CA) 
IODINE FLUORIDES 
Crystal structure of iodine pentafluoride and bromine trifluoride, 
16:31778 (IA;SU;In Russian) 
Intercalation of hydrogen fluoride and iodine pentafluoride into 
polytetracarbon monofluoride, 16:31730 (IA;SU;In Russian) 


IODINE IODIDES 
See IODINE 


ION ACOUSTIC WAVES 
Interaction of Langmuir wave with ion-acoustic wave. Stochastic 
effects: Part 5, 16:33351 (R;SU;in Russian) 
Large amplitude ion-acoustic waves. Stochastic effects: Part 2, 
16:33353 (R;SU;In Russian) 
ION BEAM TARGETS 
Role of plasma proper emission during ion beam inertial fudion 
processes, 16:33414 (IA;SU;in Russian) 


1ON BEAMS 
See also CARBON 12 BEAMS 
DEUTERON BEAMS 
HYDROGEN 1 MINUS BEAMS 
TRITON BEAMS 
Beam autofocusing in the 2 MV small-size electrostatic acceler- 
ator, 16:32103 (R;UA;In Russian) 
Elementtarget-dependent release times and release efficien- 
cies for the proposed OREB facility, 16:32859 (R;US) 
Formation of geometrical parameters of cyclotron ion beam in 
its external transport system, 16:32170 (RA;SU;In Russian) 
Intermediate energy heavy ions: An emerging multi-disciplinary 
research tool, 16:32035 (R;US) 
Nonlinear dynamics of current in relativistic electron-ion plasma, 
16:32079 (IA;SU;in Russian) 
Single event upset imaging with a nuclear microprobe, 
16:32211 (R;US) 
The extension of the HHIRF accelerators to produce radioactive 
ion beams, 16:32039 (R;US) 
ION EXCHANGE 
Cation exchange concentraion of the Americium product from 
TRUEX, 16:30087 (R;US) 


ION EXCHANGE MEMBRANES 
See MEMBRANES 


ION SOURCES 
See also ALPHA SOURCES 
DUOPLASMATRONS 
ELECTRON BEAM ION SOURCES 
PENNING ION SOURCES 


IRON ALLOYS 


High efficient Z-selective ochotoionization of atoms in hot metal 
cavity with subsequent electrostatic confinement of ions, 
16:32871 (R;SU;In Russian) 

Matching a charge-exchange plasma source with electrostatic 
accelerator of negative ions, 16:32153 (R;SU;In Russian) 

1ON TEMPERATURE 

Measurement of ion temperature profiles in the TCA tokamak by 
collective Thomson scattering, 16:33369 (RA;CH) 

1ON-ATOM COLLISIONS 

Atomic physics of strongly correlated systems, 16:32862 (R;US) 

Experimental study of interactions of highly charged ions with 
atoms at keV energies: Progress report, February 16, 1990— 
June 30, 1991, 16:32861 (R;US) 

Observation of quantum-mechanical interference structures in 
the energy spectra of atomic delta electrons in uranium-noble- 
gas collisions, 16:32865 (R;DE;In German) 

Unitary semiclassical theory of Coulomb excitation of atoms, 
16:32864 (R;SU;in Russian) 

1ON-MOLECULE COLLISIONS 

Experimental study of interactions of highly charged ions with 
atoms at keV energies: Progress report, February 16, 1990— 
June 30, 1991, 16:32861 (R;US) 

IONIC REACTIONS 

See CHEMICAL REACTIONS 
IONIZATION CALORIMETERS 

See SHOWER COUNTERS 
IONIZATION CHAMBERS 

See also FISSION CHAMBERS 

Development of compensated ionization chamber for intermedi- 
ate power channel of nuclear reactors, 16:30774 (IA;BR;In 
Portuguese) 

IONS (MOLECULAR) 
See MOLECULAR IONS 
IOWA UTR-10 REACTOR 

Low enrichment fuel conversion for lowa State University: 
Progress report, July 26, 1989—July 31, 1990, 16:30825 (R;US) 

Low enrichment fuel conversion for lowa State University: 
Progress report, September 1, 1987—July 26, 1989, 16:30824 
(R;US) 

IRELAND 

Si no. 43 of 1991 - European Communities (ionizing radiation) 

regulations, 1991, 16:30217 (I;IE) 
IRIDIUM 

Radiometric methods of analysis of non-ferrous metallurgy 

products, 16:31651 (IA;SU) 
IRIDIUM COMPLEXES 

Characterizations of metal-carbon and metal-silicon bonded com- 
plexes of d® and d® transition metal ions, 16:31808 (RA;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1991— 
March 31, 1991, 16:29626 (R;US) 

IRIDIUM OXIDES 

Redox reactions of iridium oxides and catalytic oxidation of wa- 

ter, 16:31800 (RA;US) 
IRON 

Determination of the depth profile of iron concentration in FE-NI 
structure by pixe and EMP methods, 16:31647 (IA;SU) 

Evaluation of potential processes for the recovery of resource 
materials from coal residues: Fly ash, 16:29725 (R;US) 

High energy spin waves in iron measured by neutron scattering, 
16:33149 (R;US) 

Iron oxidation by Thiobacillus ferrooxidans, 16:32662 (RA;US) 

IRON 57 
High pressure Moessbauer spectroscopy in diamond anvil cells, 
16:33246 (R;US) 
IRON ALLOYS 
See aiso ALLOY-NI53CR19FE19NB5MO3 
ALLOY-RA-333 
IRON BASE ALLOYS 

Evaluation of advanced austenitic alloys relative to alloy design 
criteria for steam service: Part 2, 20 to 30 % chromium alloys, 
16:30446 (R;US) 
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IRON BASE ALLOYS 

See also KOVAR 

STEELS 

Characterization of rare earth permanent magnets, 16:31397 
(R;US) 

Effect of helium on creep and fatigue (MAT 11). Final report, 
16:31387 (R;DE) 

Transport properties and oxidation in chromium and Fe-Cr alloys 
exposed to oxygen at high temperatures, 16:31339 (R;US) 

IRON COMPLEXES 

Characterization of a novel iron chromophore with an intense 
near-infrared absorption band, 16:31710 (RA;US) 

Combined influences of electronic structure, solvent energetics 
and solvent dynamics on electron transfer kinetics, 16:31817 
(RA;US) 

Ground-state and excited-state electron transfer in metallopro- 
tein complexes, 16:30386 (RA;US) 

IRON COMPOUNDS 

See also IRON OXIDES 

Effects of surface overlayer microstructure on the properties of 
cadmium chalconide based photoelectrochemical cells, 
16:30368 (RA;US) 

Tunneling paths of nuclei as well as electrons in electron trans- 
fer, 16:30375 (RA;US) 

IRON ORES 

Geochemistry and source of iron-formation from Guanhaes 
group, Guanhaes district, Minas Gerais, Brazil, 16:32814 
(|;BR;In Portuguese) 

IRON OXIDES 
Solid superacids as coal liquefaction catalysts: Final report, 
September 1987—December 1990, 16:29615 (R;US) 
IRRADIATION 
See also LOW DOSE IRRADIATION 
PRENATAL IRRADIATION 

The role of R and D in facilitating industrial use of radiation pro- 
cessing, 16:30237 (IA;CA) 

Theory of segmented discharge, 16:30867 (R;US) 

ISOAMYLASE 
See AMYLASE 
ISOCHRONOUS CYCLOTRONS 
See also DEBRECEN CYCLOTRON 
JINR CYCLOTRONS 
KARLSRUHE CYCLOTRON 
TRIUMF CYCLOTRON 
Activation Analysis 

Peculiarity of a compact deuteron cyclotron for activation analy- 

sis, 16:32059 (RA;SU;In Russian) 
Beam Dynamics 

Calculation of beam dynamics in magnetic field with plane sym- 
metry using the method of immersion in the moment phase 
space, 16:32081 (R;SU;In Russian) 

Beam Extraction 

Systems for beam deflection on a target in an isochronous cy- 

clotron, 16:32175 (RA;SU;In Russian) 
Beam Injection 

Experiments with the system of external ion injection for the U- 

120M, 16:32169 (RA;SU;in Russian) 
Beam Transport 

Modification of the initial part of beam transport system of the U- 

120M isochronous cyclotron, 16:32168 (RA;SU;In Russian) 
Deuteron Beams 

High-current cyclotron as an injector, 16:32057 (RA;SU;In Rus- 
sian) 

Peculiarity of a compact deuteron cyclotron for activation analy- 
sis, 16:32059 (RA;SU;In Russian) 

Sector cyclotron as the DTs-1 injector, 16:32055 (RA;SU;In 
Russian) 

Electromagnets 

Peculiarities of cyclotron magnetic system calculation with the fi- 
nite difference method using two-dimensional approximation, 
16:32089 (RA;SU;in Russian) 

Feasibility Studies 

Cyclotron for applied purposes of lYal AN USSR, 16:32052 

(RA;SU;in Russian) 
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Heavy lon Accelerators 

Operation experience of the ITs-100 heavy ion cyclotron for ap- 

plied purposes, 16:32058 (RA;SU;In Russian) 
Isotope Production 

Operation of the U-120M cyclotron, lYaF, Rez for production of 
radioisotopes for medicine, 16:32162 (RA:SU;In Russian) 

Radioisotope production in the U-120 cyclotron at TslYal, 
Rossendorf, 16:32161 (RA;SU:In Russian) 

Ruthenium-97 large amounts production during proton inci- 
dence on cyclotron targets made out of metallic 
technetium-99, 16:32164 (RA;SU;In Russian) 

Magnetic Fields 

Analysis of disturbances of magnetic fields with spatial caria- 
tions, 16:32087 (RA;SU;In Russian) 

Simulation of magnetic field in the central region of the U-120M 
cyclotron, 16:32086 (RA;SU;In Russian) 

Mathematical Models 

Mathematical model of the U-120M cyclotron, 

(RA;SU;In Russian) 
Modifications 

Status of the [YaF AN Kaz SSR isochronous cyclotron at Alma- 

Ata, 16:32051 (RA;SU;In Russian) 
On-Line Control Systems 

System for periodical control and statistical processing of cy- 

clotron parameters, 16:32177 (RA;SU;In Russian) 
On-Line Measurement Systems 

System for periodical control and statistical processing of cy- 

clotron parameters, 16:32177 (RA;SU;in Russian) 
Operation 

Present status of the IYaF ChSAN isochronous cyclotron, 
16:32048 (RA;SU;In Russian) 

Three years operation experience of the MGZh-20Eh cyclotron 
at VAN IlYal, 16:32049 (RA;SU;In Russian) 

Planning 

Project of the ITs-225 multipurpose isochronous cyclotron of 

TslYal, Rossendorf, 16:32053 (RA;SU;In Russian) 
Positron Computed Tomography 

Present status of a minicyclotron for positron-emission tomogra- 

phy in |AEh, 16:32056 (RA;SU;In Russian) 
Proton Beams 

Status on proton energy increase at the U-120 cyclotron of 

TslYal, Rossendorf, 16:32050 (RA;SU;in Russian) 
Resonance 
Study on the coupling resonance in the AITs-144 cyclotron, 
16:32092 (RA;SU;In Russian) 
ISOLATED LOCATIONS 
See REMOTE AREAS 
ISOMERIC NUCLEI 

Interaction of intense laser radiation with a matter: nuclei excita- 
tion in a hot laser-produced plasma; decay of isomer nuclei in 
intense external field, 16:33091 (R;SU;in Russian) 

ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION REACTORS 
See also FRG-2 REACTOR 
HFIR REACTOR 
NRU REACTOR 
SLOWPOKE TYPE REACTORS 

Large break frequency for the SRS (Savannah River Site) pro- 
duction reactor process water system, 16:30916 (RA;US) 

Use of a phased approach to evaluate the seismic probabilistic 
risk assessment for production reactors at the Savannah 
River Site, 16:30920 (RA;US) 

ISOTOPE SEPARATION 

See also LASER ISOTOPE SEPARATION 

Vacuum-arc plasma centrifuge applied to stable isotope separa- 
tion, 16:31781 (R;BR;in Portuguese) 

ISOTOPE SEPARATION PLANTS 

See also TRITIUM EXTRACTION PLANTS 

Seismic design criteria for special isotope separation plant 
structures, 16:30910 (RA;US) 

Task team approach to safeguards and security designs, 
16:30202 (R;US) 
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ISOTOPES 
See also BORON ISOTOPES 
CADMIUM ISOTOPES 
CARBON ISOTOPES 
DAUGHTER PRODUCTS 
FISSION PRODUCTS 
HYDROGEN ISOTOPES 
RADIOISOTOPES 
SELENIUM ISOTOPES 
TIN ISOTOPES 
ZINC ISOTOPES 
Spontaneous fission half-lives for ground state nuclides, 
16:33053 (R;US) 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ITER TOKAMAK 
Fast wave current drive on ITER in the presence of energetic al- 
phas, 16:33307 (R;US) 
ITER operations and research programme, 16:33304 (I;XA) 
ITER test programme, 16:33413 (1;XA) 
ITERATIVE METHODS 
See also NEWTON METHOD 
Parallel computing and domain decomposition, 16:33460 (R;US) 
UFO (UnFold Operator) user guide: Part 1, Overview and brief 
command descriptions, 16:33514 (R;US) 


J 


J PSI-3087 MESONS 
[Studies of high energy phenomena using muons]: Progress re- 
port, [March—-December 1990], 16:32902 (R;US) 
J-3105 RESONANCES 
See JPSI-3097 MESONS 
JACOBIAN FUNCTION 
Zeta - function regularization of chiral jacobians for singular 
dirac operators: finite chiral rotations, 16:32989 (R;BR) 
JAPAN 
Action program to arrest global warming, 16:32391 (RA;US) 
Climate change concerns and Asia-Pacific energy policies, 
16:32389 (RA;US) 
Effective training based on the cause analysis of operation er- 
rors, 16:30937 (RA;US) 
Japan's energy supply and demand outlook, 16:31114 (RA;US) 
Regarding the issues of global warming, 16:32390 (RA;US) 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JETS 
Experimental investigation of core-jet confinement in a MAPLE- 
type flow test facility, 16:30826 (IA;CA) 
Waterlancing for CANDU steam generators, 16:30639 (IA;CA) 
JINR 
Some comparative results of environmental gamma monitoring 
with LiF and CaSO,:Dy detectors, 16:33202 (R;SU;In Russian) 
JINR CYCLOTRONS 
See also JINR U-400 CYCLOTRON 
Injection with the multicharged ion arc source for the U-200 cy- 
clotron, 16:32167 (RA;SU;in Russian) 
JINR U-400 CYCLOTRON 
Beam injection and transport system for the U-400-U-400M ac- 
celerating complex, 16:32166 (RA;SU;In Russian) 
Numerical simulation of heavy ion beam extraction at the U-400- 
U400M cyclotron complex, 16:32176 (RA;SU;In Russian) 
Present status of the U-400 isochronous cyclotron, 16:32047 
(RA;SU;In Russian) 
JMTR REACTOR 
Licensing aspects of reduced enrichment program for JMTR 
fuel, 16:30874 (IA;AR) 
JOINT INSTITUTE FOR NUCLEAR RESEARCH 
See JINR 
JOINTS (ANATOMY) 
See BONE JOINTS 


JOSEPHSON JUNCTIONS 
Langevin dynamics simulations of large frustrated Josephson 
junction arrays, 16:33266 (R;US) 
JPFR REACTOR 
See MONJU REACTOR 


K 


K CAPTURE 
Determination of disintegration rate of the Cd-109 by 27(BS)e 
sup(-) -X, 16:33059 (IA;BR;In Portuguese) 
K CONVERSION 
Determination of disintegration rate of the Cd-109 by 27(BS)e 
sup(-) -X, 16:33059 (IA;BR;In Portuguese) 
K REACTOR 
Comparison of eigenvalue computations for the Savannah River 
K Reactor using 5 and 7 digit dimensional and isotopic quanti- 
ties, 16:30812 (R;US) 
Safety Evaluation Report: Restart of K-Reactor, Savannah 
River Site: Supplement 1, 16:30961 (R;US) 
Water plant expansion — 100-KE and KW: Project proposal, 
16:30609 (R;US) 
K-CONVERSION COEFFICIENT 
See K CONVERSION 
KO1 
See KAONS NEUTRAL SHORT-LIVED 
KO02 
See KAONS NEUTRAL LONG-LIVED 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KANGAROO RAT 
See RODENTS 
KANSAS CITY PLANT 
Annual site environmental report for calendar year 1990, United 
States Department of Energy, Kansas City Plant, Kansas 
City, Missouri: Environmental Protection Department, 
16:32516 (R;US) 
KAON REACTIONS 
A new measurement of «’/e by the NA31 experiment, 16:32979 
(R;FR) 
KAON-PROTON INTERACTIONS 
Inclusive production of rho° mesons on protons with photons, 
pion and kaon beams in the energy range from 65 to 175 
GeV, 16:32898 (R;DE;In German) 
KAONS 
Research program in particle physics: Progress report, January 
1, 1991—December 1991, 16:32891 (R;US) 
KAONS 1 
See KAONS NEUTRAL SHORT-LIVED 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 
The status of E137 at KEK: An experiment to search for K, -> 
pe and ee, 16:32917 (RA;JP) 
KAONS NEUTRAL SHORT-LIVED 
Clusterization in multiple hadron production accompanied by 
strange particles, 16:33034 (RA;SU;In Russian) 
KAPL 
Knolis Atomic Power Laboratory annual environmental monitor- 
ing report, calendar year 1990, 16:30102 (R;US) 
KAPPA-725 RESONANCES 
See MESONS 
KARLSRUHE CYCLOTRON 
The computer control system at the Karlsruhe cyclotron facility, 
16:32060 (RA;SU) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KEK SYNCHROTRON 
KEK-PS beam channels at present and new experimental halls, 
16:32197 (RA;JP) 
KEL-F 
in-situ magnetic gauge measurements in Kel-F, 16:31489 (R;US) 
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KERNFORSCHUNGSZENTRUM KARLSRUHE 
Report on results in research and development 1990, 16:33448 
(1;DE:in German) 
KICKER MAGNETS 
Kicker thyratron experience from SLC, 16:32212 (R:US) 
Pulsed modulation system of particle beam intensity for fast cy- 
cling bubble chamber, 16:32144 (R:SU;In Russian) 
The ultra-fast injection kicker for SXLS, 16:32124 (RUS) 
KICKSORTERS 
See PULSE ANALYZERS 
KIDNEYS 
Radiological research of renal insufficiency, 16:32630 (IA;BR;In 
Portuguese) 
KLYSTRONS 
Automatic network analyzer procedures for 5045 klystron cavi- 
ties, 16:32214 (R:US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOLLS ATOMIC POWER LABORATORY 
See KAPL 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KORTEWEG-DE VRIES EQUATION 
Integrability of equations for soliton’s eigenfunctions, 16:33281 
(R;SU) 
KOVAR 
Proceedings of the second switch tube advanced technology 
meeting, 16:32022 (R;US) 
KRYPTON 
Resonantly-enhanced harmonic generation and above thresh- 
old ionization in krypton, 16:32872 (R;US) 
The K Auger spectrum of krypton from the ®°Rb decay, 
16:33052 (R;SU) 
KRYPTON 84 REACTIONS 
Hot composite systems with a > 200 and T > 6 MeV, 16:33068 
(R;FR) 
KRYPTON 85 
Appraisal of the ®5Kr and propane methods to determine reaera- 
tion rate coefficients in large rivers, 16:32556 (RA;XA) 
KRYPTON FLUORIDE LASERS 
Numerical simulation and optimizational calculations of KrF ex- 
cimer lasers for controlled fusion, 16:33423 (R;SU;In Russian) 
Optical and electrical investigations into cathode ignition and 
diode closure, 16:33418 (R;US) 
KRYPTON FLUORIDES 
New complex salts of gold pentafluoride, 16:31737 (IA;SU;In 
Russian) 
KUR REACTOR 
Feasibility study on use of LEU flow enriched uranium] and 
MEU [medium enriched uranium] aluminide fuels in the KUR, 
16:30850 (IA;AR) 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


L CODES 
LINK (Logistics Information Network): LINK Final Functional 
Specification Document, Headquarters United States Euro- 
pean Command, APO New York, NY 09131, 16:32368 (R;US) 
L REACTOR 
L-Reactor Habitat Mitigation Study: Final report, 16:32465 (R;US) 
Probabilistic evaluation of main coolant pipe break indirectly 
induced by earthquakes Savannah River Project L and P Re- 
actors, 16:30915 (RA;US) 
L-S COUPLING 
Particle-spin coupling in a chaotic system: _ localization- 
delocalization in the Husimi distributions, 16:33277 (IA;BR) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-1 REACTOR 
An assessment of the risk significance of human errors in se- 
lected PSAs and operating events, 16:30887 (R;US) 
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LA SALLE COUNTY-2 REACTOR 
An assessment of the risk significance of human errors in se- 
lected PSAs and operating events, 16:30887 (R;US) 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
HOT CELLS 
MANIPULATORS 
Construction of a model of human nasal airways using in vivo 
morphometric data, 16:32676 (R;US) 
LABORATORY SCALE EXPERIMENTS 
See BENCH-SCALE EXPERIMENTS 
LACTATE DEHYDROGENASE 
Effect of low intensive laser radiation on spatial structure and func- 
tion of prominent biopolymers, 16:32747 (IA;SU;In Russian) 
LACTIC ACID 
A critical’ review and evaluation of bioproduction of organic 
chémicals, 16:30268 (RA;US) 
Non-dispersive extraction for recovering lactic acid from fermen- 
tation broth, 16:30273 (RA;US) 
LACTOSE 
Cell associated 6-galactosidase activity in mycelial pellets of 
Aspergillus and Penicillium sp., 16:32667 (RA;US) 
Use of a novel immobilized 6-galactosidase reactor to hydrolyze 
the lactose constituent of skim milk, 16:30304 (RA;US) 
LAKE ONTARIO 
The distribution and abundance of gamma emitting radionu- 
clides in Lake Ontario sediments, 16:32561 (R;CA) 
LAKES 
Detection of leaks from reservoirs and lakes, 16:32557 (RA;XA) 
Environmental study for radionuclides in Miri Lake area, Nuba 
mountains, 16:32560 (1A;IR) 
Interaction between water, 
16:32558 (R;CA) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Asymptotic properties of baryon cluster containing A° hyperons, 
16:33035 (RA;SU;In Russian) 
Clusterization in muttiple hadron production accompanied by 
strange particles, 16:33034 (RA;SU;In Russian) 
LAMINAR FLOW 
Numerical simulation for transition of laminar flow, 16:31231 
(RA;JP;iIn Japanese) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
The toxic effect of aluminium and heavy metals on the root 
growth of forest trees. Final report, 16:32773 (1;DE;lIn German) 
LAND RECLAMATION 
Superfund program analysis: Lessons learned, 16:32457 (R;US) 
LAND USE 
Cultural resources overview and management pian for Cheyenne 
Mountain Air Force Base, Colorado, 16:32528 (R;US) 
Ecological perspectives of land use history: The Arid Lands 
Ecology (ALE) Reserve, 16:32530 (R;US) 
Wind energy potential in the United States considering environ- 
mental and land-use exclusions, 16:30430 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Atomic-emission and electron probe X-ray analysis of total mass 
fractions for cerium (Ce) and lanthanum (La) 10-9-10-2 % in 
rail steel, 16:31640 (IA;SU) 
LANTHANUM COMPLEXES 
Extraction-atomic emission determination of trace admixtures in 
high purity thallium, 16:31619 (IA;SU) 
LANTHANUM COMPOUNDS 
See also LANTHANUM FLUORIDES 
LANTHANUM PHOSPHATES 
PEZT 


sediments and radionuclides, 





Analysis of high purity arsenic with concentration of impurities 
by distilling off the base, 16:31613 (IA;SU) 

Electronic and magnetic properties of strongly correlated sys- 
tems, 16:33262 (R;US) 

Empirical method to estimate probability of fluoride complex for- 
mation and their relative thermal stability, 16:31754 (IA;SU;In 
Russian) 


LANTHANUM FLUORIDES 
Fluorine-conducting super-ionic polycrystal conductor, 16:31756 
(IA;SU;In Russian) 
Luminescence in LaF3 monocrystals activated with Nd and Pr, 
16:33228 (IA;SU;in Russian) 
Study of phase formation in ternary mutual systems Nat, 
Lav(N&e* VF -PO,2-, 16:31757 (IA;SU;In Russian) 
LANTHANUM PHOSPHATES 
Optical and physicochemical properties of glasses of Ba(PO3)o- 
Al(PO3)3-La(PO3)3-Y(PO3)3-RFx system, 16:31763 (IA;SU;In 
Russian) 
Study of phase formation in ternary mutual systems Na’, 
La (NdS+)//F- ,PO,4°-, 16:31757 (IA;SU;In Russian) 
LARGE INTESTINE 
The abdominal ultrasonography as a diagnosis method of the 
acute appendix disease, 16:32627 (IA;BR;In Portuguese) 
LARVAE 
Sweeping microscopy in ancilostomides larvae found in human 
coprolite dated of 3490 +- 120 to 430+- 70 years, 16:31525 
(I;BR;In Portuguese) 
LARVAL STAGE 
See LARVAE 


LASER ISOTOPE SEPARATION 

Alternative applications of atomic vapor laser isotope separation 
technology, 16:30219 (R;US) 

The integrated workstation, a realtime data acquisition, analysis 
and display system, 16:30224 (R;US) 

Zonal deformable mirror for laser wavefront control, 16:30223 
(R;US) 

LASER MIRRORS 

Cavity issues for Ni-like Ta x-ray lasers, 16:32031 (R;US) 

The surface morphology of as-deposited and laser-damaged 
dielectric mirror coatings studied in situ by atomic force mi- 
croscopy, 16:33254 (R;US) 

Zonal deformable mirror for laser wavefront control, 16:30223 
(R;US) 

LASER POWER TRANSMISSION 

Performance enhancement using power beaming for electric 
propulsion earth orbital transporters, 16:31232 (R;US) 

System requirements for low-earth-orbit launch using laser 
propulsion, 16:31892 (R;US) 

LASER RADIATION 

A physical model for laser metal vapour interactions and laser 
supported detonation waves, 16:32857 (R;CN;In Chinese) 

Zonal deformable mirror for laser wavefront control, 16:30223 
(R;US) 

LASER SPECTROSCOPY 

In situ real-time species analysis of particulates and deposits, 

16:32358 (RA;US) 


LASER TARGETS 

Beta-layering of solid deuterium-tritium in a spherical polycar- 

bonate shell, 16:33420 (R;US) 
LASER-PRODUCED PLASMA 

Electron temperature of Gd plasma produced by laser reso- 
nance ionization, 16:30225 (R;US) 

Interaction of intense laser radiation with a matter: nuclei excita- 
tion in a hot laser-produced plasma; decay of isomer nuclei in 
intense external field, 16:33091 (R;SU;In Russian) 

Laser produced plasma soft x-ray generation, 16:30235 (R;US) 

Power-law energy spectrum and orbital stochasticity, 16:33319 
(R;US) 

The Magnetically Insulated Inertial Confinement Fusion: A novel 
approach: Final report, 16:33394 (R;US) 

Trends in laser-plasma-instability experiments for laser fusion, 
16:33432 (R;US) 


LEAD OXIDES 


LASERS 
See also FREE ELECTRON LASERS 
X-RAY LASERS 

16:32011 (PA;US) 

Automatic alignment system of monopulse laser device and 
data acquisition system for calorimetric transducers, 
16:32341 (R;SU;In Russian) 

LATEX 

Evaluation of the relative stability of scanning electron micro- 
scope calibration spheres in vacuum, and during irradiation 
with an electron beam, 16:31473 (R;FR) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 

Critical acceleration of finite temperature SU(2) gauge simula- 

tions, 16:32996 (R;DE) 
LATTICE VIBRATIONS 
Numerical studies on the vibrational spectrum of Fibonacci 
chain: A multifractal analysis, 16:33285 (R;SU) 
LAUSANNE TOKAMAK 
See TCA TOKAMAK 
LAWRENCE BERKELEY LABORATORY 

Tiger Team assessment of the Lawrence Berkeley Laboratory, 

Washington, DC, 16:30151 (R;US) 
LAWRENCE LIVERMORE LABORATORY 

Baseline public health assessment for CERCLA investigations 
at the LLNL Livermore Site, 16:30108 (R;US) 

Benchmark field study of deep neutron penetration, 16:33157 


Earth Sciences report, 1989-1990, 16:32825 (R;US) 

Lawrence Livermore National Laboratory Site Seismic Safety 
Program: Summary of findings: Revision 1, 16:30184 (R;US) 

LAYERS 
See also BOUNDARY LAYERS 
16:32018 (PA;US) 

LEAD 

Decontamination and coating of lead, 16:30125 (RA;US) 

Lead management at the INEL, 16:30126 (RA;US) 

National perspectives and challenges: Thailand, 16:31116 
(RA;US) 

Study on the interaction of relativistic nuclei with lead target. 
Gamma-spectrometric research, 16:33071 (R;UA;in Russian) 

LEAD 208 

Effect of Pl-meson reabsorption on pre-actinide fission, 

16:33076 (IA;BR;in Portuguese) 
LEAD 208 REACTIONS 

Nuclear disassembly of the (Pb+Au) system at E,.,.=29 MeV per 
nucleon, 16:33069 (R;FR) 

The sup(178m2)Hf isomer as a high-spin target for nuclear 
structure investigations, 16:32135 (R;DE) 

LEAD 208 TARGET 

Evaluation at the medium energy region for Pb-208 and Bi-209, 
16:33098 (RA;XA) 

Neutron cross section measurement using the Oak Ridge Elec- 
tron Linear Accelerator: Performance repon, August 
1990—July 1991, 16:33033 (R;US) 

LEAD 210 

Determination of sediment accumulation and mixing rates using 
137Cs and 2'°Pb,. in Watts Bar Reservoir, 16:30091 (R;US) 

Transfer of radionuclides from the environment to human milk: 
Phase 2 - feasibility study, 16:32477 (R;CA) 

Two radioecological surveys in the high background radiation 
area of Yangjian, Guangdong province, China—contents of 
natural radionucl’’’ s in a certain snail (Achatina Fulica) and 
cassava and their ansfer, 16:32489 (1A;IR) 

LEAD 214 

Ar. lies observed by Skobel’tsyn in the beta decay and new 

resonances in quantum electrodynamics, 16:33132 (RA;SU) 
LEAD ALLOYS 

Wettability of low temperature solder alloys for step-soldering, 

16:31405 (R;US) 
LEAD OXIDES 

Atomic emission Pb determination in the superconducting Bi- 

Pb-Sr-Ca-Cu-O system, 16:31597 (IA;SU) 
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LEAD ZIRCONITE TITANATE 


LEAD ZIRCONITE TITANATE 
See 
LEAK DETECTORS 
An overview of the development of leak detection monitoring for 
Ontario Hydro nuclear stations, 16:30807 (IA;CA) 
Systems for the detection of leaks from pressurized nuclear re- 
actor coolant circuits, 16:30568 (IA;CS;In Czech) 
LEAK TESTING 
Nondestructive testing '90, 16:31947 (I;CS;ln Czech, Slovak, 
German, Russian) 
LEAKAGE 
See LEAKS 
LEAKAGE (NEUTRON) 
See NEUTRON LEAKAGE 
LEAKS 
Systems for the detection of leaks from pressurized nuclear re- 
actor coolant circuits, 16:30568 (IA;CS;In Czech) 
LEGUMINOSAE 
Characterization of a photosynthetic shear-resistant Glycine 
max cell line, 16:30242 (RA;US) 
Seed gum of Stiphnodendron barbatiman, 16:30321 (RA;US) 
LEP STORAGE RINGS 
Design and construction of the wire chamber sectors for the 
ALEPH time projection chamber, 16:32328 (R;DE) 
Determination of a; from jet production rates and energy- 
energy correlations on the Z° resonance, 16:32929 (R;FR) 
Measurement of the tau leptons polarisation at LEP using the 
method of tau -> 7 va, decay channel within the ALEPH ex- 
periment, 16:32926 (R;FR;In French) 
Report of the Working Group on High Luminosities at LEP, 
16:32218 (R:XC) 
The timing control unit (TCU) and the fan-out (FO) for the DEL- 
PHI SAT calorimeter, 16:32329 (R;NO) 
LEPTON REACTIONS 
See also ELECTRON REACTIONS 
MUON REACTIONS 
Coherent density fluctuations and EMC effect, 16:33131 (RA;SU) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON REACTIONS 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL SCHEMES 
See ENERGY LEVELS 
LEVITATION 
Computation of magnetic suspension of maglev systems using 
dynamic circuit theory, 16:31221 (R;US) 
LIDAR 
See OPTICAL RADAR 
LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIFE SHORTENING 
See LIFE SPAN 
LIFE SPAN 
Assessment of plant life extension (PLEX) and long-term relia- 
bility assurance (LTRA) issues for Ontario Hydro’s nuclear 
generating stations, 16:30613 (IA;CA) 
LIGANDS 
Metal adaptation in the polychaete Neanthes arenaceodentata: 
Annual report, year 2, 16:32771 (R;US) 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also CALCIUM 40 
CARBON 13 
CARBON 14 
CHLORINE 36 
DEUTERIUM 
HELIUM 4 
MAGNESIUM 26 
NITROGEN 15 
OXYGEN 16 


840 ERA Vol. 16, No. 14 


OXYGEN 17 
OXYGEN 18 
POTASSIUM 39 
TRITIUM 

Advanced modeling of reaction cross sections for light nuclei, 
16:33147 (R:US) 

Investigations of the structure and electromagnetic interactions 
of few-body systems: Progress report, 1 January 1988-30 
June 1991, 16:33014 (R;US) 

Pion-induced scattering above the 3,3 resonance, 16:33145 
(R;US) 

LIGHT WATER COOLED REACTORS 

See WATER COOLED REACTORS 

LIGHTING SYSTEMS 

Control system performance in a modern daylighted office build- 
ing, 16:31196 (R;US) 

Efficient and energy saving lighting in school buildings: Collec- 
tion, processing and dissemination of information on lighting 
systems located in schools and educational institutions, which 
uses electricity efficiently, 16:31198 (1;DK;In Danish) 

Liquid-crystal filled, holographic solar concentrator: Innovative 
retrofit concepts for saving energy in existing buildings, 
16:31185 (R;US) 

The design, implementation and evaluation of success, a utility 
DSM program addressing small commercial customers: Final 
report, 16:31183 (R;US) 

LIGNIN 

Anaerobic O-demethylation of phenylmethylethers: Final report, 
June 1, 1988—May 31, 1991, 16:30315 (R;US) 

Effect of temperature on the glucose yield kinetics and HF- 
adsorption/desorption profiles of the solvolysis of a single 
lignocellulose wafer in anhydrous hydrogen fluoride (HF) va- 
por, 16:30260 (RA;US) 

Enzyme adsorption/desorption during the hydrolysis of pre- 
treated poplar, 16:30305 (RA;US) 

Single-cell protein production from acid-hydrolyzed lignocellu- 
losics, 16:30280 (RA;US) 

The ammonia freeze explosion (AFEX) process: A practical lig- 
nocellulose pretreatment, 16:30261 (RA;US) 


LIGNITE 

Advanced NMR approaches in the characterization of coal: 
[Quarterly] report No. 4, 16:29699 (R;US) 

Bioprocessing of lignite coals using reductive microorganisms: 
Progress report No. 5, October 1, 1990-—June 15, 1991, 
16:29621 (R;US) 

Characterization of combustion products from drop-tube and pi- 
lot scale combustion experiments, 16:29700 (RA;US) 

Fundamental research on surface science in support of physical 
beneficiation of coal, 16:29683 (RA;US) 

Fundamental studies of water pretreatment of coal: Sixth quar- 
terly report, January 1, 1991—March 31, 1991, 16:29630 (R;US) 

Growth of aerobic bacteria on alkali-solubilized lignite, 16:29598 
(RA;US) 

Inorganic transformations during combustion: Coal and ash 
chemical composition and size evolution, 16:29738 (RA;US) 

Moisture removal from and liquefaction of Beulah Zap lignite, 
16:29593 (R;US) 

LIMERICK-1 REACTOR 

A fossil generation past promotes a nuclear training future, 
16:30944 (RA;US) 

Supervisory selection and development yields payback, 
16:30957 (RA;US) 

LIMERICK-2 REACTOR 

A fossil generation past promotes a nuclear training future, 
16:30944 (RA;US) 

Supervisory selection and development yields payback, 
16:30957 (RA;US) 

LIMESTONE 

Environmental monitoring for the DOE coolside and LIMB 
demonstration extension projects: Final report, May—July 
1990, 16:30454 (R;US) 

LIFAC sorbent injection desulfurization demonstration project: 
Quarterly report No.1 October-December 1990, 16:30458 
(R;US) 





The Healy Clean Coal Project, 16:30451 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also HILACS 
LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
WAKEFIELD ACCELERATORS 

A new concept for accelerator driven transmutation of nuclear 
wastes, 16:32065 (R;US) 

A two beam accelerator based on the FEL, 16:32062 (RA;JP) 

Accelerating structure, 16:32063 (RA;JP) 

Active alignment system for JLC, 16:32203 (RA;JP) 

Background problem at interaction point for an e*e~ TeV linear 
collider, 16:32098 (RA;JP) 

Final focus system for the JLC, 16:32097 (RA;JP) 

Final focus test at KEK, 16:32099 (RA;JP) 

JLC beam dynamics, 16:32096 (RA;JP) 

JLC control system, 16:32204 (RA;JP) 

Magnetic compressor studies for F.E.L. applications at the Cen- 
tre D’Etudes Scientifiques et Techniques D’Aquitaine, 
16:32129 (RA:US) 

Measuring beam parameters on the U-70 and LU-30 accelera- 
tors by digital television system, 16:32143 (R;SU;in Russian) 

RF power sources for JLC, 16:32200 (RA;JP) 

Status of CERN Linear Collider structure studies, 16:32064 
(RA;JP) 

Status of R and D for Japan Linear Collider, 16:32061 (RA;JP) 

Technological yields of sources for radiation processing, 
16:32043 (R;PL;In Polish) 

The development of industrial Linacs with the capacity to open 
new horizons for electron processing, 16:32046 (IA;CA) 

Thermal-hydraulic problems in a liquid metal target of nuclear 
spallation reactor, 16:32033 (RA;JP;In Japanese) 

LINEAR COLLIDERS 
Initial alignment of the CLIC, 16:32068 (R;US) 
LINEAR PROGRAMMING 

Solving problems under uncertainty: Final technical report, Jan- 

uary 1987—December 1990, 16:33468 (R;US) 
LINERS 
Corrosion-resistant linings for glove box enclosures, 16:31490 
(R;US) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPIDS 

Effect of medium composition and growth intervals on growth, 
total lipids, and the fatty acid composition of Fusarium solani, 
16:30278 (RA;US) 

The effects of nutrients and temperature on biomass, growth, 
lipid production, and fatty acid composition of Cyclotella cryp- 
tica, 16:30244 (RA;US) 

LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 

Development and optimization of methodologies for analysis of 
complex hydrocarbon mixtures: Final technical report, 1 Jan- 
vary 1980-31 December 1990, 16:31509 (R;US) 

LIQUID CRYSTALS 
[Bifurcations and patterns in non-linear dissipative systems]: 
Progress report, 16:32877 (R;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FLOW 

Study of flow properties of wet solids using laser induced photo 
chemical anemometry: Quarterly technical progress report, 
January—March 1991, 16:29694 (R;US) 

LIQUID METAL COOLED REACTORS 

See also LMFBR TYPE REACTORS 

A distributed hierarchical architecture of expert systems for su- 
pervisory control of multimodular nuclear reactors, 16:30772 
(R;US) 

LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 


LMFBR TYPE REACTORS 


LIQUID PENETRANT INSPECTION 

Nondestructive testing '90, 16:31947 (I;CS;In Czech, Slovak, 
German, Russian) 

LIQUID PHASE METHANOL PROCESS 

Exergo-economic investigation of processes for the methanol 
production from natural gas making use of a liquid phase syn- 
thesis, 16:30351 (R;DE;In German) 

Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies: Task 3.2, CO, 
effects on methanol productivity in the LPMEOH process, 
16:29635 (R;US) 

Low temperature methanol catalyst-some aspects of process 
scale-up, 16:29596 (R;US) 

LIQUID SCINTILLATION DETECTORS 
Development of tracking detectors based on capillaries with liq- 
uid scintillator, 16:32253 (R;SU) 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 
Urban radionuclide contamination studied in sewage water and 
sludge from Lund and Gothenburg, 16:32572 (R;SE) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 

A mixing study for liquid holding tanks at Rocky Flats, 16:31886 
(R;US) 

Equations of state for solid NaCl-KCl and liquid NaCI-KCI-H20, 
16:31492 (R;US) 

Fundamental electron transfer processes at the single crystal 
semiconductor/liquid interface, 16:30369 (RA;US) 

Transient behavior of simultaneous flow of gas and surfactant 
solution in consolidated porous media, 16:29792 (R;US) 

LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 

Tables of recommended standard data Neutron yields from al- 
pha particle induced reactions on lithium, beryllium, boron, 
carbon, oxygen and fluorine nuclei for energies up to 10 MeV, 
16:33092 (R;XA) 

LITHIUM ALLOYS 
The role of anodic dissolution in the stress corrosion cracking of 
Al-Li-Cu alloy 2090, 16:31408 (R;US) 
LITHIUM ISOTOPES 
Lithium isotope separation by electrodialysis, 16:31696 (R;US) 
LITHIUM OXIDES 

Fabrication of sintered Li2O thin wall tube specimens for irradia- 
tion in BEATRIX-Il, Phase 2, 16:31452 (R;JP;in Japanese) 

Irradiation of lithium-based ceramics for fusion blanket applica- 
tion, 16:33408 (IA;CA) 

New materials for high average power electro-optic switches, 
16:31463 (R;US) 

LIVER 
Brain computerized tomography in schistossomosis hepato- 
splenic, 16:32624 (IA;BR;in Portuguese) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
PHENIX REACTOR 

Advancing liquid metal reactor technology with nitride fuels, 
16:30709 (R;US) 

Application of advanced liquid metal reactors to the destruction 
of radioactive wastes, 16:30710 (R;US) 

Comparative sodium void effects for different advanced liquid 
metal reactor fuel and core designs, 16:30711 (R;US) 

PRISM reactor system design and analysis of postulated un- 
scrammed events, 16:30888 (R;US) 

Possibilities of achieving non-positive void reactivity effect in 
fast sodium-cooled reactors with increased self-protection, 
16:30704 (R;SU;In Russian) 

Safety and licensing analysis of 471 MWt PRISM reactor mod- 
ule, 16:30889 (R;US) 

Systematic assembly homogenization and local flux reconstruc- 
tion for nodal method calculations of fast reactor power 
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LMFBR TYPE REACTORS 


distributions: [Annual progress report, January 1, 1990— 
December 31, 1990], 16:30705 (R;US) 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCA 
See LOSS OF COOLANT 
LOCAL FALLOUT 

Measurements of individual doses from external radiation in the 
Brjansk region of the Russian republic of the USSR, 16:31062 
(R;NO) 

LOCAL GOVERNMENT 

The Clearlake Hot Dry Rock geothermal project: Institutional 
policies, administrative issues, and technical tasks, 16:30423 
(R;US) 

LOCAL GROUP 
See GALAXIES 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LOGIC CIRCUITS 
Fast CAMAC modules with programming functions, 16:32007 
(RA;SU;In Russian) 
LONGITUDINAL PINCH 
Collapse of Z-pinch necks for inertial fusion, 16:33336 (R;SU) 
LOS ALAMOS 

Management of nuclear materials in an R&D environment at the 
Los Alamos National Laboratory, 16:30201 (R;US) 

Safeguards and Security progress report, January—September 
1990, 16:30196 (R;US) 

The Clearlake Hot Dry Rock geothermal project: Institutional 
policies, administrative issues, and technical tasks, 16:30423 
(R;US) 

LOSS OF COOLANT 

A description of the Radioiodine Test Facility (RTF) and results 
of initial RTF full-system tests, 16:30884 (RA;CA) 

Accident management possibilities for WWER-440, 16:30471 
(RA;XA) 

Behaviour of CANDU fuel during LOCA: ELOCA-A predictions, 
16:31005 (IA;CA) 

CANDU fuel behaviour during LOCA transients, 16:31007 (IA;CA) 

CATHENA simulation of a critical inlet header break test with 
emergency coolant injection in RD-14, 16:30827 (IA;CA) 

Calculations of axial variations in sheath strains, during a hypo- 
thetical LOCA, 16:31006 (IA;CA) 

Development of failure maps for integrity assessment of pres- 
sure tubes, 16:30681 (IA;CA) 

Development of the LOCA analysis code system of the ATR, 
16:30751 (IA;CA) 

ELOCA - a model for CANDU fuel performance during loss-of- 
coolant accident conditions, 16:31004 (IA;CA) 

LOCA mitigation studies for the advanced neutron source: The 
inertial flow diode concept, 16:30227 (R;US) 

Loss-of-coolant accident analyses of the Advanced Neutron 
Source Reactor, 16:30959 (R;US) 

Participation in the Evaluation of the CATHARE system code, 
16:30984 (R;FR) 

Revolatilisation of fission products, especially iodine, from water 
phases evaporating to dryness, 16:30745 (RA;CA) 

The use of the facsimile program in the speciation of iodine in a 
pwr reactor containment following a loss of coolant accident, 
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16:32615 (IA;BR;In Portuguese) 
MERCURY 

Mercury in ambient air at the Oak Ridge Y-12 Plant, July 1986— 
December 1990, 16:30112 (R;US) 

Reactions of mercury with flue gas components, 16:31791 (R;SE) 

Separation of mercury from flue gases using a selenium filter, 
16:32436 (R;SE;In Swedish) 

The behaviour of mercury in flue gases, 16:32437 (R;SE) 

MERCURY 198 

New atomic absorption technique for determination of isotope 

concentration variation, 16:31550 (IA;SU) 
MERCURY 202 

New atomic absorption technique for determination of isotope 

concentration variation, 16:31550 (IA;SU) 
MERCURY iODIDES 

Optical diagnostics of mercuric iodide crystal growth, 16:31472 
(R;US) 

MERCURY TELLURIDES 

The flame atomic-emission determination of Na, K and Li in 
high-purity Cd, Te, Hg, CdTe, HgTe and Cd,Hg,_,Te, 
16:31603 (IA;SU) 

Using the rod-flame system in the direct analysis of semicon- 
ductor materials by the laser enhanced ionization method, 
16:31676 (IA;SU) 

MESH GENERATION 

A 3-D adaptive mesh refinement algorithm for multimaterial gas 
dynamics, 16:32883 (R;US) 

Merlin 2 - A computer program to transfer solution data be- 
twwen finite element meshes, 16:33515 (R;US) 





REMAPS3D: A conservative three-dimensional remapping code, 
16:33499 (R;US) 
MESON FACTORIES 
Beam-beam studies for the proposed SLAC/LBL/LLNL B Fac- 
tory, 16:32110 (R;US) 
Electron positron factories, 16:32066 (R;US) 
Experimental facilities for KAON, 16:32198 (RA;JP) 
From the KEK-PS to a KAON factory: A bridge to a new era of 
KAON Physics, 16:32199 (RA;JP) 
Nuclear physics at the JHP K Arena, 16:33031 (RA;JP) 
Nuclear physics at the KAON Factory, 16:33142 (RA;JP) 
MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 
An unambiguous way of an estimation of vector-meson-nucleon 
tensor coupling constants, 16:32963 (R;SU) 
MESONS 
See also CHARMONIUM 
POMERANCHUK PARTICLES 
Regge trajectories in an ultra-relativstic treatment of fermion- 
antifermion bound states, 16:32946 (R;AT) 
Updating experimental results on light meson spectroscopy, 
16:32897 (R;DE) 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL CASTINGS 
See CASTINGS 
METAL VAPOR LASERS 
High average power magnetic modulator for copper lasers, 
16:32030 (R;US) 
Reliable, high repetition rate thyratron grid driver used with a 
magnetic modulator, 16:32029 (R;US) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
16:31080 (PA;US) 
METALLIC GLASSES 
Structural defects and radiation damages in amorphous materi- 
als, 16:31385 (IA;SU;In Russian) 
METALS 
See also ACTINIDES 
ALKALINE EARTH METALS 
ALUMINIUM 
BISMUTH 
CADMIUM 
GALLIUM 
INDIUM 
LEAD 
MERCURY 
RARE EARTHS 
TRANSITION ELEMENTS 
ZINC 
Biological Adaptation 
Metal adaptation in the polychaete Neanthes arenaceodentata: 
Annual report, year 2, 16:32771 (R;US) 
Creep 
Physical mechanisms of radiation induced creep in metals, 
16:31371 (IA;SU;In Russian) 
Cryste! Structure 
The new metals and alloys compilation, a powerful materials 
analysis tool, 16:31393 (R;US) 
Electron Correlation 
Electron energies in metals, 16:33214 (R;US) 
Electron-Electron Coupling 
Electron energies in metals, 16:33214 (R;US) 
Electronic Structure 
Electronic and structural parameters that affect bridging ligand 
communication in polymetallic complexes, 16:31709 (RA;US) 


METHANOL 


Electrophoresis 
Electrokinetic remediation of contaminated soils, 16:32535 
(R;US) 
Grain Boundaries 
Grain boundaries in nanophase materials, 16:31342 (R;US) 
Grain Growth 

Application of a thermal spike model to experimental ion- 

induced grain growth data, 16:31340 (R;US) 
Grain Size 

Examination of mechanical behavior in nanocrystalline materi- 

als, 16:31343 (R;US) 
Interfaces 

[A _ statistical mechanics study of solid-solid interfaces]: 

[Progress report], 16:31356 (R;US) 
Materials Recovery 

Evaluation of potential processes for the recovery of resource 
materials from coal residues: Fly ash, 16:29725 (R;US) 

MSW volume reduction, value recovery, and value addition, 
16:31266 (RA;US) 

Mechanical Properties 

Examination of mechanical behavior in nanocrystalline materi- 

als, 16:31343 (R;US) 
Physical Radiation Effects 

Application of a thermal spike model to experimental ion- 
induced grain growth data, 16:31340 (R;US) 

Non-equilibrium phase transition for the system of interacting 
point defects, 16:33244 (R;SU;in Russian) 

Physical mechanisms of radiation induced creep in metals, 
16:31371 (IA;SU;in Russian) 

Pore formation in metals under high density during irraiation, 
16:31391 (R;UA;In Russian) 

Ultrasonic Testing 

16:31959 (PA;US) 

Voids 

Pore formation in metals under high density during irraiation, 

16:31391 (R;UA;In Russian) 
METHACRYLIC ACID 

Photoinduced charge separation by polymer-bound chro- 

mophores, 16:31801 (RA;US) 
METHACRYLIC ACID ESTERS 

See also METHYL METHACRYLATE 

Excitation transport in aggregates of chromophore tagged poly- 
mers, 16:31810 (RA;US) 

METHACRYLIC ACID-ALPHA 

See METHACRYLIC ACID 

METHANE 

Anaerobic degradation of furfural (2-furaldehyde) to methane 
and carbon dioxide, 16:30292 (RA;US) 

Biological pretreatment of water hyacinth for improved biogas 
production, 16:30312 (RA;US) 

Continuous production of biogas from cheese whey using a pH- 
controlled, two-stage mesophilic reactor, 16:30284 (RA;US) 

Energy production from anaerobic treatment of the fur ranch 
wastes: Final report, 16:31257 (R;Fl;in Finnish) 

Kinetic investigation and mathematical modelling of methano- 
genesis, 16:30287 (RA;US) 

Methane production from beet pulp, 16:30259 (RA;US) 

Performance of trickle bed bioreactors for converting synthesis 
gas to methane, 16:30266 (RA;US) 

Permeability changes in coal resulting from gas desorption: 
Sixth quarterly report, January 1, 1991—March 31, 1991, 
16:29695 (R;US) 

The growing concern over the environmental and health effects 
of motor vehicle emissions, 16:32392 (RA;US) 

Tunnelling measurements of methane, methyl pyridine and its 
derivatives, and ammonia in cesium intercalated graphite on 
IRIS, 16:33238 (RA;JP) 

METHANOL 

A critical review and evaluation of bioproduction of organic 
chemicals, 16:30268 (RA;US) 

Alternative fuels for heavy duty engines: Status of fleet trials, 
16:31222 (R;US) 
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METHANOL 


Design of a high activity and selectivity alcohol catalyst: Third 
quarterly report, February 7, 1991—May 7, 1991, 16:29645 
(R;US) 

Investigation of the macrokinetic regime of the heterogeneously 
catalysed synthesis from carbon dioxide and hydrogen to 
methanol, 16:30350 (R;DE;In German) 

Low temperature methanol catalyst-some aspects of process 
scale-up, 16:29596 (R;US) 

New methods for growing plant and mammalian cells and for 
dissociation of methanol, 16:30311 (RA;US) 

Oxidation of hazardous waste in supercritical water: A compari- 
son of modeling and experimental results for methanol 
destruction, 16:31262 (R;US) 

Surface science studies of catalyzed methanol synthesis on 
model copper and Cu-Zn-O surfaces, 16:31784 (R;US) 

Synthesis gas to alcohols - why stop at methanol?, 16:29595 
(R;US) 

The Alternative Fuels Data Center, 16:30337 (R;US) 

METHYL ALCOHOL 

See METHANOL 

METHYL ETHER 

Anaerobic O-demethylation of phenylmethylethers: Final report, 

June 1, 1988-May 31, 1991, 16:30315 (R;US) 
METHYL METHACRYLATE 

Energy-saving industrial processes. Development and testing of 
a technique for the cleaning of methylmethacrylate-containing 
off-air through controlled catalytic combustion, 16:32404 
(1;DE;In German) 

METHYL VIOLOGEN 

See BIPYRIDINES 

METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLENE CHLORIDE 
Toxic effects of selected industrial solvents in batch and continu- 
ous anaerobic reactors, 16:32765 (RA;US) 
METHYLTETRAHYDROFURAN 
See MTHF 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 

Mexico City air quality research initiative: An overview and 
some statistical aspects, 16:32419 (R;US) 

Recommendations for establishing local rural electrification pro- 
grams using photovoltaic systems, 16:30407 (R;US) 

MICE 

Joint bone radiobiology workshop: Topical abstracts, 16:32760 

(R;US) 
MICELLAR SYSTEMS 

Diameter quantization in cylindrical aggregates of chlorophylls, 
16:30383 (RA;US) 

Gas hydrate formation in reversed micelles - Applications to 
bioseparations and biocatalysis, 16:30274 (RA;US) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS 

Rate effects of standard and high strip current microchannel 

plate image intensifiers (MCPlls), 16:32375 (R;US) 
MICROCOMPUTERS 

Software in computer-controlled measurement 
16:32293 (RA;SU) 

Using ppersonal computers for nuclear study automation, 
16:33485 (RA;SU;In Russian) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
CYANOBACTERIA 
YEASTS 

Biochemical oxidation of D-sorbitol to L-sorbose by immobilized 
Gluconobacter oxydans cells, 16:32665 (RA;US) 

Production of oil-degrading bacteria and their use in microbial 
remediation of contaminated soils, 16:29807 (RA;US) 


systems, 


Risk assessment of microorganisms used in pollution control, 
16:32764 (RA;US) 

The effect of shower/bath frequency on the health and opera- 
tional effectiveness of soldiers in a field setting: Progress 
report for August 23, 1990—October 31, 1990, 16:32369 (R;US) 

MICROPROCESSORS 

Crate controller in the VME standard on the base of the 68000 
microcomputers, 16:33477 (RA;SU;In Russian) 

The application of the ADSP-21020 40-bit floating point DSP mi- 
croprocessor in a digital Doppler radar, 16:32820 (R;US) 

MICROSPHERES 

16:31882 (PA;US) 

MICROTRONS 

See also RACETRACK MICROTRONS 

Gamma activation analysis with microtron, 16:31519 (R;PL;in 
Polish) 

The Microtron project - actual stage and perspectives, 16:32045 
(IA;BR:In Portuguese) 

MICROWAVE RADIATION 

16:31879 (PA:US) 
MIDDLE DISTILLATES 

See PETROLEUM DISTILLATES 
MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

LINK (Logistics Information Network): LINK Final Functional 
Specification Document, Headquarters United States Euro- 
pean Command, APO New York, NY 09131, 16:32368 (R;US) 

MILITARY FACILITIES 

Cultural resources inventory and evaluation for Science City, 
conducted for expansion of the Maui Space Surveillance Site, 
Haleakala, Maui, Hawaii, 16:31095 (R;US) 

Cultural resources overview and management plan for Cheyenne 
Mountain Air Force Base, Colorado, 16:32528 (R;US) 

Natural Resources Management plan Cheyenne Mountain Air 
Force Base, Colorado, 16:32527 (R;US) 

The construction of a boundary fence around Cheyenne Mountain 
.Air Force Base, Colorado: Final environmental assessment: 
Environmental impact analysis process, 16:32526 (R;US) 

MILITARY PERSONNEL 

The effect of shower/bath frequency on the health and opera- 
tional effectiveness of soldiers in a field setting: Progress 
report for August 23, 1990—October 31, 1990, 16:32369 (R;US) 

MILITARY STRATEGY 

Evaluation of knowledge-based system development tools, 

16:32364 (R;US) 
MILK 
Transfer of radionuclides from the environment to human milk: 
Phase 2 - feasibility study, 16:32477 (R;CA) 
MILK SUGAR 
See LACTOSE 
MILL TAILINGS 

Ra 226 and Pb 210 concentration ratios in terrestrial and wet- 
land plants on inactive and abandoned uranium mill tailings in 
Canada, 16:32487 (IA;CA) 

MILLING 
Research on the fundamentals of milling using miller simulator, 
16:29730 (R;Fl;In Finnish) 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERALS 

See also BLACK SANDS 

Application of synchrotron radiation for X-ray fluorescence ele- 
ment analysis, 16:31653 (JA;SU) 

Brusque belt: a monocyclic evolution ?, 16:32808 (|;BR;In Por- 
tuguese) 

Fate of mineral matter during coal combustion, 16:29739 (RA;US) 

Fundamental studies on the residual ash formation and mineral 
matter vaporization during pulverized coal combustion, 
16:29761 (RA;US) 

Inorganic transformations during combustion: Coal and ash 
chemical composition and size evolution, 16:29738 (RA;US) 

Inorganic transformations during combustion: Mineral and ash 
particle sizing and typing, 16:29685 (RA;US) 
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Mineral transformations: Residual ash formation during the 
combustion of a utility grind coal. 16:29759 (RA:US) 

The concept of the X-ray fluorescence informative and analytical 
system (XRFIAS) and its applications in geochemical and en- 
vironmental studies, 16:31655 (IA;SU) 

The method of determination of major and ore elements of Fe- 
Mn concretions by X-ray fluorescence, 16:31687 (IA;SU) 

Transformation of inorganic coal constituents in combustion sys- 
tems, 16:29737 (RA;US) 

MINES 

See also URANIUM MINES 

Electric power supply for a mine: Principles and examples, 
16:31850 (R;FR;In French) 

Enhanced radium level in the tin mining areas in Malaysia, 
16:32499 (IA;IR) 

Radiation exposure levels in Syrian phosphate 
(Khneefees and Alswane), 16:33160 (R;SY;In Arabic) 

MINORITY GROUPS 

See also AMERICAN INDIANS 

A manual for developing a cooperative developmental energy 
program, 16:31098 (R:US) 

Cultural resources inventory and evaluation for Science City, 
conducted for expansion of the Maui Space Surveillance Site, 
Haleakala, Maui, Hawaii, 16:31095 (R;US) 

MIRRORS 
See also LASER MIRRORS 
16:30417 (PA;US) 
MISGURNUS 
See FISHES 
MISSILES 

Buddy Tag’s motion sensing and analysis subsystem, 16:31333 

(R;US) 
MISSOURI 

Aquifer characteristics of the shallow Burlington-Keokuk lime- 
stone at the Weldon Spring site, 16:30156 (RA;US) 

Collapse potential evaluation of the defined study area at the 
Weldon Spring chemical plant site, Weldon Spring, Missouri, 
16:29992 (RA;US) 

Geochemical controls on migration of molybdenum, uranium, 
and other constituents at the Weldon Spring chemical plant 
site, 16:32549 (RA;US) 

Geohydrology of bedrock aquifers and public supply and do- 
mestic water use, 1962-85, in St. Charles County, Missouri, 
16:32799 (RA;US) 

Geotechnical investigation at the Weldon Spring site, 16:30158 
(RA;US) 

Groundwater modeling at the Weldon Spring chemical 
plant/raffinate pits and vicinity properties, 16:30157 (RA;US) 

Introduction to the geology of the Weldon Spring site, 16:32798 
(RA;US) 

Permeability of the multilayer overburden system at the Weldon 
Spring site, 16:29991 (RA;US) 

Possible seismic effects at the Weldon Spring site, 16:29993 
(RA;US) 

Results of mobile gamma scanning activities in St. Louis, Mis- 
souri, 16:32529 (R;US) 

Shallow groundwater investigations at Weldon Spring, Missouri, 
16:30155 (RA;US) 

Summary of groundwater quality at the Weldon Spring site St. 
Charles, Missouri, 16:32548 (RA;US) 

The history of the Weldon Spring site and a summary of histori- 
cal geologic investigations, 16:32547 (RA;US) 

Weldon Spring area investigations St. Charles County, Missouri, 
16:30154 (RA;US) 

MITIGATION 
L-Reactor Habitat Mitigation Study: Final report, 16:32465 (R;US) 
MIXED OXIDE FUELS 

Experience with FRAPCON-2 for the analysis of CANDU fuel per- 
formance under normal operating conditions, 16:30664 (IA;CA) 

History of U02 production at Port Hope, 16:29859 (iA;CA) 

lodine, rubidium, and krypten release and bubble formation in 
oxide fuels, 16:29863 (IA;CA) 

The recycle fuel fabrication laboratory at Chalk River, 16:29861 
(IA;CA) 


mines 


MOLYBDENUM 


U0. pellet manufacture for CANDU fuel, 16:29860 (IA:CA) 
MM-0011 

See NICKEL BASE ALLOYS 
MOCHOVCE-1 REACTOR 

Fire protection during construction of Mochovce nuclear power 

plant with WWER-440 units, 16:30562 (IA:CS:in Slovak) 

MOCKUP 

See also PHANTOMS 

Advanced ultrasonic inspections, 16:31945 (R;FR) 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 

See NUCLEAR MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODES (OSCILLATION) 

See OSCILLATION MODES 
MODULAR CONSTRUCTION 

See MODULAR STRUCTURES 
MODULAR STRUCTURES 

Induction accelerator test module for HIF, 16:32209 (R;US) 
MOESSBAUER SPECTROMETERS 

Moessbauer spectrometers, 16:32298 (RA;SU;In Russian) 
MOLASSES 

Bioconversion of by-products of the sugar indusiry (molasses 
and sugarbeet pulp) for SCP production, 16:31244 (RA;US) 

Studies on whole cell immobilization of yeast Saccharomyces 
cerevisiae NS! 113 on a packed-bed calcium-alginate support 
on cane molasses, 16:30309 (RA;US) 

MOLDS 
See FUNGI 
MOLECULAR IONS 

Evidence for SF, and SF formation in SFg corona discharges, 
16:31713 (R;US) 

MOLTEN CARBONATE FUEL CELLS 

Fuel cell systems program pian, fiscal year 1991, 16:31165 
(R;US) 

MOLYBDATES 

Cocrystallization of potassium with ammonium paramolybdate, 

16:31722 (IA;SU;in Russian) 
MOLYBDENUM 

Atomic emission spectrochemical analysis of ferro-carbon al- 
loys, produced by method of electron-beam melting, 
16:31617 (IA;SU) 

Design of a high activity and selectivity alcohol catalyst: Third 
quarterly report, February 7, 1991—May 7, 1991, 16:29645 
(R;US) 

Determination of impurities in zorconium, titanium and boron ox- 
ides by X-ray fluorescence, 16:31673 (IA;SU) 

Determination of metal impurities in high purity volatile sub- 
stances by atomic emission method, 16:31629 (IA;SU) 

Direct determination of refractory elements by the nitrous oxide- 
acetylene flame atomic absorption, 16:31540 (IA;SU) 

Geochemical controls on migration of molybdenum, uranium, 
and other constituents at the Weldon Spring chemical piant 
site, 16:32549 (RA;US) 

Interactive chemistry of coal-petroleum processing: Final report, 
16:29617 (R;US) 

Metrologic attestation of the methods for emission spectral anal- 
ysis of ecological objects, 16:31591 (IA;SU) 

Novel supports for coal liquefaction catalysts: Quarterly report 
No. 11, March 1, 1991—May 31, 1991, 16:29623 (R;US) 

Some investigations of chemical interferences by the determina- 
tion of carbide-forming elements in metal alloys by AAS 
method, 16:31579 (IA;SU) 

Standard specimens for atomic-emission and X-ray fluorescence 
spectral analyses of steels and alloys, 16:31582 (IA;SU) 

The spectral analysis on the basis of te continuous laser-arc 
plasma, 16:31677 (IA;SU) 
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MOLYBDENUM 100 


MOLYBDENUM 100 

First results from the Soviet-American experiment on double-beta 
decay of 1°°Mo to the excited states of 1°°Ru. 16:33063 (R:US) 

Nuclear transparency and double beta decay of molybdenum 
100: Annual progress report, February 1, 1991—January 31, 
1992. 16:33054 (R:US) 

MOLYBDENUM 99 

Continuing investigations for technology assessment of °°Mo 
production from LEU [low enriched uranium] targets, 
16:31838 (IA:AR) 

MOLYBDENUM ALLOYS 
See also ALLOY-NI53CR19FE19NB5MO3 
ALLOY-RA-333 
CHROMIUM-NICKEL-MOLYBDENUM STEELS 

Chemical analysis of alloys applied in medicine by atomic ab- 

sorption spectrometry, 16:31578 (IA:SU) 
MOLYBDENUM COMPLEXES 

Solvent and temperature dependence of the luminescence 
properties of binuclear transition metal complexes, 16:31711 
(RA:US) 

Solvent extraction-atomic-absorption analysis of natural sam- 
ples, 16:31549 (IA;SU) 

MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM FLUORIDES 

Atomic-absorption determination of metals using the improved 
bumer and pulse nebulization of solutions, 16:31560 (IA;SU) 

Atomic-emission methods for determination of microelements in 
biological liquids with preliminary chemical concentration, 
16:31596 (IA;SU) 

Complex of methods used for biological object analysis, 
16:31610 (IA;SU) 

Determination of heavy metals in lake sediments by emission 
spectrography with AIR-JET controlled D.C.ARC, 16:31636 
(IA;SU) 

Determination of trace heavy metals in natural waters, 16:31671 
(IA;SU) 

Effects of surface overlayer microstructure on the properties of 
cadmium chalconide based photoelectrochemical cells, 
16:30368 (RA;US) 

Express-method of atom-emission determination of microele- 
ments in biological objects, 16:31632 (IA;SU) 

Extraction atomic absorption analyse of trace elements in high 
purity copper salts, 16:31586 (IA;SU) 

Method of sorbent concentrate preparation for heavy-metals de- 
termination using ICP-AES and ETA-AAS methods, 16:31620 
(IA;SU) 

Microelements determination in biological objects with photo- 
electric system MFS-8, 16:31630 (IA;SU) 

Study of effect of fluoride-ion on efficiency of sorption precon- 
centration and photometric determination of molybdenum, 
16:31537 (IA;SU;in Russian) 

Ultrasound-promoted chemical desulfurization of Illinois coals: 
Technical report, March 1, 1991—May 31, 1991, 16:29644 
(R;US) 

MOLYBDENUM FLUORIDES 

Absorption infrared spectra of polyatomic molecules dissolved 
in the liquefied noble gases, 16:32866 (R;SU;In Russian) 

Formation enthalpy of molybdenum trifluoride, 16:31761 
(IA;SU;In Russian) 

Halogenation of molybdenum trifluoride, 16:31746 (IA;SU;In 
Russian) 

ICP-AES determination of the elements by introducing volatile 
fluorides into the plasma, 16:31581 (IA;SU) 

Membrane separation of molybdenum and tungsten hexafluo- 
rides, 16:31762 (IA;SU;in Russian) 

MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
FAILED ELEMENT MONITORS 
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Final report on development and testing of the microwave oil- 
water monitor, 16:29812 (R;:US) 

MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (FAILED ELEMENTS) 

See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONJU REACTOR 

Performance of prototypic Monju fuel assemblies in the Fast 
Flux Test Facility, 16:30707 (R;US) 

MONOSACCHARIDES 

See also SORBITOL 

Kinetic investigation and mathematical modelling of methano- 
genesis, 16:30287 (RA;US) 

MONTE CARLO METHOD 

A new method to assess the statistical convergence of monte 
carlo solutions, 16:33505 (R:US) 

A new model for the sonic borehole logging tool, 16:32446 (R;DK) 

MONTMORILLONITE 

GMM - a general microstructural model for qualitative and quan- 
titative studies of smectite clays, 16:31789 (R;SE) 

Preliminary report on longevity of montmorillonite clay under 
repository-related conditions, 16:31790 (R;SE) 

MOON 

Power system requirements and selection for the space explo- 

ration initiative, 16:30717 (R;US) 
MORTARS 
Plasters and mortars with extremely high concentrations of ra- 
dium in Joachimsthal, 16:32498 (IA;IR) 
MOS TRANSISTORS 
Design of a low voltage CMAS ASIC, 16:32006 (RA;SU) 
MOTION DETECTION SYSTEMS 

An analog retina model for detecting moving objects against a 

moving background, 16:31896 (R;US) 
MOUND LABORATORY 

Environmental monitoring at Mound: 
(R;US) 

Mound activities in chemical and physical research: January— 
December 1990, 16:31842 (R;US) 

MOZAMBIQUE 

Metallogenic aspects of the feldspars and micas geochemistry 
in pegmatite from Alto-Ligonha (Mocambique), 16:32810 
(|;BR;in Portuguese) 

MTHF 
Energy relations for electron transfer, 16:31804 (RA;US) 
MTR REACTOR 

Improvements in the model of neutron calculations for research 
reactors, 16:30859 (IA;AR) 

MTR core experiments analysis. Pt. 1: Reactivity measure- 
ments in water, graphite and beryllium reflected cores, 
16:30847 (IA;AR) 

MTR core experiments analysis. Pt. 2: Flux distribution and 
buckling measurements in MTR cores, 16:30854 (IA;AR) 

Preliminary experience and near future utilization programmes 
of the MPR-30 fueled by LEU [low enriched uranium], 
16:30873 (IA;AR) 

The series production in a standardized fabrication line for sili- 
cide fuels and commercial aspects, 16:30841 (IA;AR) 

MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES 

Clearance of particles and lipophilic solutes from central air- 

ways, 16:32768 (R;US) 
MUEHLEBERG REACTOR 

Investigation on field removed pipe sections in the PISC hot lab- 

oratories, 16:32339 (R;FR) 
MULLERS 
The wear parts of coal pulverizing mills, 16:30445 (R;Fl;In Finnish) 


1990 report, 16:30104 





MULTI-CHANNEL ANALYZERS 

A 12-bit spectroscopy analog-to-digital converter type SAA 
(Successive Approximation type with channel width Averag- 
ing) intended for multichannel pulse height analyzer SWAN-1 
based on IBM PC/XT/AT, 16:32332 (R;PL;In Polish) 

An IBM/PC-based multichannel analyzer for nuclear spec- 
troscopy, 16:32289 (RA;SU) 

Microprogram controlled multichannel 
(RA;SU) 

Multichannel analyzer development in CAMAC, 
(RA;SU) 

Multichannel analyzers card for the IBM/PC, 16:33491 (RA;SU) 

Software for multichannel analyzer on the base of the Pravets- 
16 personal computer, 16:33494 (RA;SU;In Russian) 

Using CAMAC multichannel analyzers controlled by the 
Pravets-8 m and the Pravets-16 personal computers, 
16:33493 (RA;SU;In Russian) 

MULTI-PHOTON PROCESSES 
Nonadiabatic geometric phases of multiphoton transitions in dis- 
sipative systems and spin-j systems, 16:33270 (R;US) 
MULTICHARGED IONS 
Atomic physics of strongly correlated systems, 16:32862 (R;US) 
MULTIPLE PRODUCTION 

Forward-backward multiplicity correlations and the clusteriza- 
tion, 16:32960 (RA;SU;In Russian) 

Scaling test in two-component models of multiple production of 
particles using the collaboration data UA-7 CERN, 16:32957 
(IA;SU;In Russian) 

Test of classical source model for particle production, 16:32955 
(IA;BR;In Portuguese) 

MULTIPLEXERS 

Optical signal multiplexer and demultiplexer, 16:32343 (R;US) 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 


MUNICIPAL WASTES 

Conversion of newsprint- and MSW-cellulosics to sugar by di- 
lute sulfuric acid hydrolysis, 16:30277 (RA;US) 

Evaluation of dilute sulfuric acid hydrolysis and autohydrolysis 
for sugar production from hardwood hemicellulose, 16:30276 
(RA;US) 

Evaluation of vitrifying municipal incinerator ash, 16:31306 (R;US) 

Fermentation studies on sugars recovered from waste cellu- 
losics via acid hydrolysis, 16:30275 (RA;US) 

MSW volume reduction, value recovery, and value addition, 
16:31266 (RA:US) 

Production of ethanol and coproducts from MSW-derived cellu- 
losics using dilute sulfuric acid hydrolysis, 16:30295 (RA;US) 

MUON PAIRS 

Inclusive large mass muon pair production in ultra-relativistic 
nucleus-nucleus collisions for colliding beams, 16:32935 
(R;US) 

Nonperturbative electromagnetic muon-pair production with 
capture in peripheral relativistic heavy-ion collisions, 
16:32938 (R;US) 

MUON REACTIONS 
Ordinary and radiative muon capture on '*N, 16:33036 (R;SU) 
MUON-CATALYZED FUSION 

Nuclear excitations and reaction mechanisms: Progress report, 
16:33085 (R;US) 

Study on the process of muon transfer from dy atoms to “He 
nuclei in deuterium-helium mixture at 1350 atm pressure, 
16:33417 (R;SU;in Russian) 

To problem of experimental determination of parameters of p- 
atom charge-exchange process of hydrogen isotopes on He 
nuclei, 16:33029 (R;SU;Iin Russian) 

MUONS MINUS 

Measurement of the -probability of atomic capture and 
depolarization of negative muons in high-temperature super- 
conductors, 16:32868 (R;SU;In Russian) 

Muon diffusion and quantum motional narrowing, 16:33242 
(R;DK) 


analyzer, 16:33492 


16:33357 


NATURAL GAS 


MUONS PLUS 
Precise measurement of y* polarization in the decay of K* -> 
p* + v, 16:32321 (RA;JP) 
Search for u*->etete— decay, 16:32914 (R;SU;in Russian) 
MUSCLES 
Tenography of the fibula, 16:32616 (IA;BR;In Portuguese) 
MUSCULAR TISSUE 
See MUSCLES 
TISSUES 
MUSHROOMS 
Effective dose equivalent caused by mushrooms consumption in 
Poland, 16:32515 (R;PL;In Polish) 
MYCOSES 
Radiological aspects of the paracoccidioidomycosis in children - 
Twenty cases report, 16:32613 (IA;BR;In Portuguese) 
MYOMETRIUM 
See UTERUS 


N 


N CODES 

Confidence belt for the rock thermal neutron parameters. 

NEROTHS32.BAS program, 16:32514 (R;PL) 
N-REACTOR 

N reactor external events probabilistic risk assessment, 

16:30918 (RA;US) 
NAPHTHA 

Advanced Coal Liquefaction Research and Development Facil- 
ity, Wilsonville, Alabama: Run 258 with subbituminous coal: 
Technical progress report, 16:29613 (R;US) 

NAPHTHALENE 

Biodegradation of mixtures of hazardous organic compounds, 
16:29806 (RA;US) 

Development of a differential volume reactor system for soil 
biodegradation studies, 16:29727 (RA;US) 

Energy relations for electron transfer, 16:31804 (RA;US) 

Excitation transport in aggregates of chromophore tagged poly- 
mers, 16:31810 (RA;US) 

NAPHTHYL RADICALS 

Dynamics of charge-transfer excited states relevant to photo- 
chemical energy conversion: Progress report, April 
1990—March 1991, 16:31717 (R;US) 

NASOPHARYNX 
See PHARYNX 
NATIONAL DEFENSE 

See also BALLISTIC MISSILE DEFENSE 

Massively parallel computing at Sandia and its appiication to na- 
tional defense, 16:32377 (R;US) 

NATIONAL RADIOLOGICAL PROTECTION BOARD 
See NRPB 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL GAS 

16:29818 (PA;CA) 

Alternative fuels for heavy duty engines: Status of fleet trials, 
16:31222 (R;US) 

Component cost analysis for compressed natural gas vehicles, 
16:31320 (R;US) 

Cost-benefit analysis of natural gas and peat alternatives in en- 
ergy supply of Northern Finland.: Estimation of income and 
employment effects, estimation of environmental effects, 
16:31094 (R:Fl;in Finnish) 

Gas engines for power/heat production: Technologies for reduc- 
ing emissions, 16:31316 (1;DK;In Norwegian) 

Improving the efficiency of your gas heating system, 16:31184 
(R;US) 

Modelling and chemical reactions: Development and test of a 
kinetic model for natural gas combustion, 16:29819 (|;DK) 

Natural gas monthly, August 1991, 16:29817 (R;US) 
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NATURAL GAS 


The Alternative Fuels Data Center, 16:30337 (R;US) 

The energy supply and demand outlook in the Asia-Pacific re- 
gion, 16:31143 (RA;US) 

NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL RADIOACTIVITY 
Natural background radiation exposures world-wide, 16:32410 
IA;IR 

Two surveys in the high background radiation 
area of Yangjian, Guangdong province, China—contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
cassava and their transfer, 16:32489 (IA;IR) 

Brazil 

Areas of high natural radioactivity in the world especially in 

Ramsar, 16:32494 (1A;IR) 
Building Materials 

Natural radioactivity of building materials in an area with high 

natural radiation in Iran, 16:32503 (1A;IR) 
Buildings 

High levels of natural radon exposure measured by SSNTD 

technique, 16:32492 (IA;IR) 
China 

Natural radiation survey and elevated natural radiation in China, 

16:32495 (IA;IR) 
Czechoslovakia 

Radon ingress from tectonic disturbances in a granite massif, 

16:32504 (IA;IR) 
Environment 

Book of abstracts of the international conference on high levels 
of natural radiation held in Ramsar, Islamic Republic of Iran, 
3-7 Nov 1990, 16:32409 (I;IR) 

Houses 

Radiological studies in a house with a high level of natural radia- 

tion, 16:32502 (1A;IR) 
Human Populations 

External gamma dosimetry of inhabitants of the highest natural 
radiation area of Ramsar, 16:33170 (IA;IR) 

india 

A review of the studies of high background areas of the S-W 
coast of India, 16:33168 (IA;IR) 

Areas of high natural radioactivity in the world especially in 
Ramsar, 16:32494 (1A;IR) 

High levels of natural radon exposure measured by SSNTD 
technique, 16:32492 (IA;IR) 

Pathways of internal exposure at the natural high background 
areas, 16:32497 (1A;IR) 

Iran 

Areas of high natural radioactivity in the world especially in 
Ramsar, 16:32494 (1A;IR) 

Determination of some trace elements in atmospheric particu- 
lates using a non-destructive neutron activation analysis 
methhod, 16:31531 (IA;IR) 

Radiation exposures in Gachin region, 16:33171 (IA;IR) 

Radiological studies in a house with a high level of natural radia- 
tion, 16:32502 (1A;IR) 

Recent radiological studies of high natural radiation areas of 
Ramsar, 16:32491 (IA;IR) 

Studies on the natural radiation levels around the Caspian sea 
area, 16:32508 (1A;IR) 

Limestone 

Natural radioactivity of building materials in an area with high 

natural radiation in Iran, 16:32503 (1A;IR) 
Mathematical Models 

A study of naturally occurring, radionuclide bearing deposits at 

Portland Creek, Newfoundland, 16:29849 (1;CA) 
Reviews 

A review of the studies of high background areas of the S-W 

coast of India, 16:33168 (IA;IR) 
Risk Assessment 

Technologically enhanced natural radiation and the significance 

of related risks, 16:32713 (IA;IR) 
Romania 

Elevated indoor radiation exposures by using phosphogypsum 

in building industry, 16:33174 (IA;IR) 


Switzerland 
Effects of airtightening of the building shell on the indoor radon 
level in a house situated in the Swiss Alpine area, 16:32501 
(IA;IR) 
Thermal Springs 
Exposures due to high natural radiation background and ra- 
dioactive springs around the world, 16:32490 (IA;IR) 
Ussr 
To the estimation of the radon flow value in Copet-Dag seismic 
active region, 16:32412 (IA;IR) 
NAVAL OIL SHALE RESERVES 
Report to the President on agreements and programs relating to 
the Naval Oil Shale Reserves, 16:29779 (R;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
CFD development present and prospects at NAL, 16:33525 
(RA;JP;In Japanese) 
CFD simulation on a massively parallel processor, 16:33527 
(RA;JP;In Japanese) 
Numerical study of Stokes flows with suspended particles, 
16:32885 (R:US) 
Parallelization techniques for a supercomputer with hierarchical 
memory architecture, 16:33526 (RA;JP;In Japanese) 
NEA 
Reactor physics activities in NEA member countries, 16:30733 
(R;XN) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM 
High efficient Z-selective photoionization of atoms in hot metal 
cavity with subsequent electrostatic confinement of ions, 
16:32871 (R;SU;In Russian) 
NEODYMIUM ALLOYS 
Characterization of rare earth permanent magnets, 16:31397 
(R;US) 
NEODYMIUM FLUORIDES 
Study of phase formation in ternary mutual systems Na’*, 
LaS+(Nd°+)//F— ,PO,5-, 16:31757 (IA;SU;in Russian) 
NEODYMIUM LASERS 
Power laser system based on neodymium glass for complex 
model investigations in the frame of laser fusion, 16:33404 
(R;SU;In Russian) 
NEODYMIUM PHOSPHATES 
Study of phase formation in ternary mutual systems Na’, 
LaS+(Nd°+)//F- ,PO,4°- , 16:31757 (IA;SU;In Russian) 
NEOPLASMS 
See also CARCINOMAS 
MELANOMAS 
SARCOMAS 
Effect of low-power laser radiation on blood of ortholaryngeal 
oncological patients treated with radiation and hyperthermia, 
16:32651 (IA;SU;In Russian) 
Quantitative bone scintigraphy. A study in patients with prostatic 
carcinoma, 16:32654 (R;SE) 
Radiation-induced mesotheliomas in rats, 16:32700 (R;US) 
NEPTUNIUM 237 
Activity of V.G. Khlopin Radium Institute in the area of analytical 
quality control, 16:31835 (RA;XA) 
NERVOUS SYSTEM DISEASES 
Radiological aspects of neurofibromatosis in chilhood, 16:32612 
(IA;BR;In Portuguese) 
NETHERLANDS 
Climate change and developing countries: Priorities for policy 
research in the Netherlands, 16:31140 (R;NL) 
Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
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NEUTRINO-PROTON INTERACTIONS 
Non-Abelian tri-boson vertices in deep inelastic radiative neu- 
trino scattering, 16:32950 (R;SU) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 

Measurement of partial decay widths of the neutral gauge boson 
Z° of the weak interaction with the ALEPH detector at the 
e*e~ LEP storage ring, 16:32930 (R;DE;in German) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Carboranyl amino acids for the specific neutron capture therapy 

of malignant melanoma: Progress report, 16:32604 (R;US) 
NEUTRON DETECTION 

In-situ calibration of flux mapping detectors in an operating 
CANDU reactor, 16:30618 (IA;CA) 

Some results on nuclear radiation detection in heavy water elec- 
trolysis, 16:32279 (IA;SU;In Russian) 

NEUTRON DETECTORS 
See also FISSION CHAMBERS 
FISSION FOIL DETECTORS 

Calculation of NE-213 detector response matrix and tests of 
FANTI code for analysis of fast neutron experiences, 
16:32256 (IA:BR;In Portuguese) 

Calibration correction factors for the Los Alamos Neutron Well, 
16:32325 (R;US) 

Comparison of the Savannah River Site billet active well coinci- 
dence counter and two Californium Shufflers, 16:32326 (R;US) 

Pyrochemical multiplicity counter development, 16:29886 (R;US) 

NEUTRON DIFFRACTION 

Applications of neutron diffraction to engineering problems, 
16:33205 (RA;CA) 

Q-dependence of intensity of neutron scattering, 16:33237 
(RA;JP) 

NEUTRON DIFFRACTOMETERS 

Technique for study on disordered systems by means of neutron 
diffraction at the 'Fakel’ accelerator pulse source, 16:33217 
(R;SU;in Russian) 

NEUTRON DIFFUSION EQUATION 

Determination of diffusion parameters of Thermal neutrons for 
non-moderator media by a pulsed method and a time inde- 
pendent method, 16:33153 (I;MA;In French) 

NEUTRON DOSIMETRY 

Fast neutron dosimetry: Progress report, 1 July 1988-1 July 
1991, 16:32706 (R;US) 

Neutron dosimetry - Spectrometry with CR 39 polymer solid 
state nuclear track detector: Final report for the period 1 
March 1989 - 28 February 1990, 16:32245 (R;XA) 

Neutron dosimetry using the CR-39 nuclear track detectors, 
16:32259 (IA;BR, In Portuguese) 

NEUTRON LEAKAGE 

Measurement of neutron leakage spectra from an iron sphere 

with a 14 MeV neutron source in the centre, 16:33151 (R;XA) 
NEUTRON LOGGING 

Confidence belt for the rock thermal neutron parameters. 
NEROTH32.BAS program, 16:32514 (R;PL) 

How accurately are the rock neutron parameters known? 
SLOWN32.BAS program, 16:32513 (R;PL) 

NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON PROBES 

Neutron probe calibration for the Area 5 vadose zone monitoring 

system at the Nevada Test Site, 16:32461 (R;US) 
NEUTRON RADIOGRAPHY 

Detection of defects in materials by neutron radiography, 

16:31946 (IA;BR;iIn Portuguese) 
NEUTRON REACTIONS 

Forward-backward asymmetry in yield of + quanta with 
E.,=9325 keV in ''’Sn(n,+7) reaction in epithermal region, 
16:33061 (R;SU;in Russian) 

Nuclear data for radiation damage assessment and related 
safety aspects 1989: Proceedings of an advisory group meet- 
ing held in Vienna, 19-22 September 1989, 16:30749 (R;XA) 


NEVADA TEST SITE 


Nucleon relativistic phenomenological and microscopic optical 
potential. 16:33099 (RA:XA) 

Simulation of resonance structure of neutron cross sections in 
inelastic scattering channels by Monte Carlo method, 
16:33141 (R:SU:In Russian) 

Study on the interaction of relativistic nuclei with lead target. 
Gamma-spectrometric research, 16:33071 (R;UA;in Russian) 

NEUTRON REFLECTORS 

A note on the approximate diagonalization of the diffusion coeffi- 
cient matrix of the NGET-RM nodal reflector model, 16:30741 
(R:ZA) 

The one-dimensional normalised generalised equivalence the- 
ory (NGET) for generating equivalent diffusion theory group 
constants for PWR reflector regions, 16:30594 (R;ZA) 

NEUTRON SOURCES 

Accelerator-driven neutron sources for fusion-materials testing, 
16:33422 (R;US) 

Data need for accelerator-based neutron radiography sources, 
16:32148 (RA:XA) 

International workshop on cold neutron sources. 16:30233 (R;US) 

LOCA mitigation studies for the advanced neutron source: The 
inertial flow diode concept, 16:30227 (R;US) 

Nuclear data needed for neutron data measurements above 20 
MeV, 16:32147 (RA;XA) 

NEUTRON SPECTRA 

Calculation of NE-213 detector response matrix and tests of 
FANT! code for analysis of fast neutron experiences, 
16:32256 (IA;BR;In Portuguese) 

Thick target experiments in GeV energy region as benchmarks 
for intermediate energy nuclear data, 16:33152 (RA;XA) 

NEUTRON SPECTROMETERS 

Construction of a small-angle neutron spectrometer for investi- 
gation of microemulsions and micellar solution in bulk, in 
porous materials, and under shear, 16:32240 (R;US) 

KONUS neutron-graphical equipment for the MMF pulse neu- 
tron source (major design parameters), 16:32136 (R;SU;In 
Russian) 

Present status of LAM-80ET, 16:32323 (RA;JP) 

The design of the IRIS inelastic neutron spectrometer and im- 
provement to its analysers, 16:32322 (RA;JP) 


NEUTRON STARS 
Nuclear physics of dense matter, 16:32847 (R;DK) 


NEUTRON TRANSPORT 
3-D neutron transport benchmarks, 16:30736 (R;FR) 
Benchmark field study of deep neutron penetration, 16:33157 
(R;US) 
Fast neutron dosimetry: Progress report, 1 July 1988-1 July 
1991, 16:32706 (R;US) 
NEUTRON TRANSPORT THEORY 
Influence of strongly forward and backward scattering of one- 
group eigenvalues, 16:33150 (R;SE) 
Optimal diffusion synthetic acceleration of discrete ordinates 
transport calculations, 16:30734 (R;US) 
NEUTRONS 
See also COLD NEUTRONS 
FAST NEUTRONS 
THERMAL NEUTRONS 
Measurement of the neutron spin structure function—Test of the 
Bjorken sum rule, 16:32932 (R;US) 
Nuclear disassembly of the (Pb+Au) system at E,..=29 MeV per 
nucleon, 16:33069 (R;FR) 
The "'Li neutron halo radius from pion double charge exchange, 
16:33038 (R;US) 
NEVADA TEST SITE 
Aerial photographic interpretation of lineaments and faults in late 
Cenozoic deposits in the eastern parts of the Saline Valley 
1:100, 000 quadrangle, Nevada and California, and the Dar- 
win Hills 1:100, 000 quadrangle, California, 16:32827 (R;US) 
Aerial photographic interpretation of lineaments and faults in 
late cenozoic deposits in the Eastern part of the Benton 
Range 1:100,000 quadrangle and the Goldfield, Last Chance 
Range, Beatty, and Death Valley Junction 1:100,000 quad- 
rangles, Nevada and California, 16:32826 (R;US) 
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NEVADA TEST SITE 


Defense waste management operations at the Nevada Test 
Site. 16:29959 (RA:US) 

Geologic mapping of tunnels using photogrammetry: Camera 
and target positioning, 16:32353 (R:US) 

Hydrogeologic data from selected wells and test holes in and 
adjacent to the Nevada Test Site, Nye County, Nevada, 
through 1986, 16:32581 (R:US) 

The Nevada Test Site conceptual model for the geology in Area 
5, 16:32460 (R;US) 


NEW BRUNSWICK 
Off-site nuclear contingencies in a multi-hazard planning con- 
text, 16:31001 (IA;CA) 


NEW MEXICO 
See also LOS ALAMOS 
Adoption, implementation, and enforcement of commercial build- 
ing energy codes in Arizona and New Mexico, 16:31141 (R;US) 


NEWTON MECHANICS 
See CLASSICAL MECHANICS 


NEWTON METHOD 
Solution of the scattering problem on the base of multi- 
parameter Newton schemes: One-channel scattering, 
16:32967 (R;SU;In Russian) 


NICKEL 

High-temperature implantation of Au into Ni, 16:31341 (R;US) 

Interactive chemistry of coal-petroleum processing: Final report, 
16:29617 (R:US) 

On divacancy and di-interstitial roles in the theory of homoge- 
neous nucleation of radiation-induced porosity in metals, 
16:31360 (R;SU;In Russian) 

On the nature of phase transformations induced by ion bom- 
bardment in thin films of transition metals, 16:31392 (R;UA;in 
Russian) 


NICKEL 58 TARGET 
Fast-neutron total and scattering cross sections of 5®Ni and nu- 
clear models, 16:33045 (R:US) 
Interferometric studies from p-p-fragment 
16:33046 (R;US) 
Study of submicroscopic magnetic inhomogeneity in ferromag- 
nets using very cold neutrons, 16:33229 (IA;SU;in Russian) 
NICKEL 63 
Analysis of beta emitting radioisotopes (83H, 14C, 36C/l and 
63Ni) in irradiated graphite, 16:31507 (R;FR;In French) 
NICKEL ALLOYS 
See also ALLOY-RA-333 
CHROMIUM-NICKEL STEELS 
KOVAR 
NICKEL BASE ALLOYS 
Evaluation of advanced austenitic alloys relative to alloy design 
criteria for steam service: Part 2, 20 to 30 % chromium alloys, 
16:30446 (R;US) 
Ordering energy of B2 alloys calculated in the frozen potential 
and Harris Approximations, 16:31355 (R;US) 
NICKEL BASE ALLOYS 
Effect of helium on creep and fatigue (MAT 11). Final report, 
16:31387 (R;DE) 
Postirradiation examination of steels and alloys irradiated up to 
high damageing doses, 16:31381 (IA;SU;in Russian) 
NICKEL COMPLEXES 
Metalloporphyrins as energy transfer catalysts, 
(RA;US) 
Structural consequences of redox reactions, 16:31815 (RA;US) 
NICKEL IODIDES 
High pressure Moessbauer spectroscopy in diamond anvil cells, 
16:33246 (R;US) 
NICKEL-HYDROGEN BATTERIES 
Test of Nickel-Hydrogen batteries for operating an electric motor 
cycle at Vielle Montagne, 16:31319 (R;SE;in Swedish) 


coincidences, 


16:31799 


NIM 
See NUCLEAR INSTRUMENT MODULES 
NINE MILE POINT-2 REACTOR 
The clients perspective: Client and owner, 16:30928 (RA;US) 
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NIOBATES 

Neutron diffraction investigations of the electric field influence 
on the crystals of Sr,Ba,_,Nb2O, (x=0.70, 0.75), 16:33235 
(R;SU;In Russian) 

NIOBIUM 

Comparative study of irreversibility effects in Nb foil and high tem- 
perature superconducting ceramics by uSR, 16:33263 (R:SU) 

Direct determination of refractory elements by the nitrous oxide- 
acetylene flame atomic absorption, 16:31540 (IA:SU) 

Effect of hydrofluoric and fluorosulfonic acids on niobium treat- 
ment processes, 16:31765 (IA;SU;In Russian) 

Effects of deformation effects on niobium properties in normal 
and supersonducting states, 16:33264 (R;UA;In Russian) 

Formation of small metallic precipitates of niobium in a-AlzO3 
implanted with Nb ions, 16:31438 (R;US) 

Radiochemical investigations into corrosion of materials for 
containments and electrodes under Pu influence by use of ra- 
dioisotope method RIM. Final report, 16:31368 (1;DE;Iin 
German) 

Role of hydrofluoric acid in niobium passivation-activation pro- 
cesses, 16:31749 (IA;SU;In Russian) 

Standard specimens for atomic-emission and X-ray fluorescence 
spectral analyses of steels and alloys, 16:31582 (IA;SU) 

NIOBIUM ALLOYS 
See also ALLOY-NI53CR19FE19NB5MO3 
NIOBIUM BASE ALLOYS 

Advanced materials for space nuclear power systems, 16:30716 
(R;US) 

NIOBIUM BASE ALLOYS 

Guideline for Nbg3Sn critical current measurements using 
fiberglass-epoxy composite sample mandrels, 16:31354 
(R;US) 

Investigation of lattice dynamics in interstitial solid solutions 
niobium-oxygen and niobium-vanadium-oxygen, 16:31359 
(R;SU;In Russian) 

NIOBIUM COMPLEXES 

Effect of hydrofluoric and fluorosulfonic acids on niobium treat- 
ment processes, 16:31765 (IA;SU;In Russian) 

Extraction separation of tantalum, niobium and titanium fluo- 
rides, 16:31729 (IA;SU;In Russian) 

Synthesis and properties of fluorides of vanadium subgroup ele- 
ments with HalF2* and XeF* type cations, 16:31748 (IA;SU;In 
Russian) 

NIOBIUM COMPOUNDS 
See also NIOBATES 
NIOBIUM FLUORIDES 
NIOBIUM OXIDES 

Atomic-emission methods for determination of microelements in 
biological liquids with preliminary chemical concentration, 
16:31596 (IA;SU) 

Determination of alkaline metal impurities in high-purity materi- 
als by ETA, atomic absorption technique, 16:31553 (IA;SU) 

Emission spectroscopic determination of impurities in tungsten 
oxide single crystals, 16:31637 (IA;SU) 

Method of sorbent concentrate preparation for heavy-metals de- 
termination using ICP-AES and ETA-AAS methods, 16:31620 
(IA;SU) 

Possibility of determination of rare and dispersed elements in 
fluoride-containing objects using atomic emission method with 
preliminary concentration, 16:31536 (IA;SU;In Russian) 

NIOBIUM FLUORIDES 

Phase equilibria in WF,-NbF; and WFe.-TaFs systems, 

16:31741 (IA;SU;In Russian) 
NIOBIUM OXIDES 

New materials for high average power electro-optic switches, 

16:31463 (R;US) 
NIPER 

[National Institute for Petroleum and Energy Research] quarterly 
technical report for April 1, 1991—-June 30, 1991: Volume 1, 
Fuels research, 16:29814 (R;US) 

NITRATES 
See also AMERICIUM NITRATES 
INDIUM NITRATES 





PLUTONIUM NITRATES 
STRONTIUM NITRATES 

Acid rain in Asia, 16:32395 (RA;US) 

Polyethylene encapsulatin of nitrate salt wastes: Waste form 
stability, process scale-up, and economics: Technology Sta- 
tus Topical Report, 16:29939 (R;US) 

NITRIC OXIDE 

A novel technique for the measurement of photoenhanced elec- 
tron attachment: Implications for an optically—controlled 
diffuse discharge opening switch, 16:32858 (R;US) 

Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates: Technical progress report, March 1991—May 
1991, 16:29723 (R;US) 

Microbial removal of sulfur dioxide (SO2) and nitric oxide (NO) 
from a gas, 16:30448 (RA;US) 

NITRO COMPOUNDS 
The photodissociation of R-NO2 molecules, 16:31823 (R;US) 
NITROGEN 

Impact of reactive nitrogen emissions from fossil fuel combus- 
tion and biomass burning on atmospheric chemistry, 
16:32440 (R;US) 

NITROGEN 14 TARGET 
Ordinary and radiative muon capture on '4N, 16:33036 (R;SU) 
NITROGEN 15 

lsotopic-chromato-spectral analysis of pure inorganic gases, 
16:31592 (IA;SU) 

One nucleon transition densities for 1p shell nuclei: Example: 
thw excitations in 5N, 16:33134 (R;SU) 

Spectral-isotope method of water contamination control by nitro- 
gen compounds and determination of nitrates in agricultural 
products, 16:31595 (IA;SU) 

Spectrometric method of isotope composition analytical control 
in biological, agrochemical and ecological studies with stable 
isotopes, 16:31589 (IA;SU) 

NITROGEN COMPOUNDS 
See also NITRATES 
NITROGEN OXIDES 

Carbon dioxide activation by Co(l) macrocycles: Factors affect- 
ing COz and CO binding, 16:31708 (RA;US) 

Spectral-isotope method of water contamination control by nitro- 
gen compounds and determination of nitrates in agricultural 
products, 16:31595 (IA;SU) 

NITROGEN CYCLE 

Simulations of the carbon cycle in the oceans: [Part 3]: [Annual 

report], 16:32545 (R;CH) 
NITROGEN DIOXIDE 
Collisional energy transfer from excited nitrogen dioxide, 
16:31783 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 

Clean Coal Technology Demonstration Program: Project status 
as of June 30, 1991, 16:30452 (R;US) 

Coal reburning for cyclone boiler NO, control demonstration: 
Quarterly report No. 5, Apri+June 1991, 16:29722 (R;US) 

Coal reburning for cyclone boiler NO, control demonstration: 
Quarterly report No. 4, January, February, March 1991, 
16:29721 (R;US) 

Contaminant control - NO, studies, 16:29714 (RA;US) 

Demonstration of advanced tangentially-fired combustion tech- 
niques for the reduction of nitrogen oxide emissions from 
coal-fired boilers, 16:29717 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 15, April 1-June 30, 1991, 16:30453 
(R;US) 

Environmental effects of nitrogen oxides and hydrocarbons from 
road traffic in Sweden, 16:32432 (R;SE;In Swedish) 

Environmental monitoring for the DOE coolside and LIMB 
demonstration extension projects: Final report, May—July 
1990, 16:30454 (R;US) 

Formation of nitrogen oxides during combustion, 16:31792 (R;SE) 


NONRADIOACTIVE WASTES 


LIMB Demonstration Project Extension: Quarterly report No. 16, 
February—April 1991, 16:30455 (R;US) 

Microbial reduction of SO2 and NO, as a means of by-product 
recovery/disposal fron regenerable processes for the desul- 
furization of flue gas, 16:29710 (RA;US) 

N2O formation in combustion systems, 16:29732 (RA;US) 

National perspectives and challenges: Thailand, 16:31116 
(RA;US) 

Reduction of NO, and SO. emissions from coal burning pulse 
combustors: Final report, 16:29720 (R;US) 

Regarding the issues of global warming, 1£:32390 (RA;US) 

The Healy Clean Coal Project, 16:30451 (R;US) 

NITROUS OXIDE 
N2O formation in combustion systems, 16:29732 (RA;US) 
NOBLE GASES 
See RARE GASES 
NOISE THERMOMETERS 
16:32342 (PA;US) 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NON-EQUILIBRIUM PLASMA 

Modeling UV and x-ray oxygen emission in astrophysical plas- 

mas, 16:32851 (R;US) 
NON-INDUCTIVE CURRENT DRIVE 

Kinetic theory of rf current drive and helicity injection, 16:33322 

(R;US) 
NON-PROLIFERATION POLICY 

The chemical weapons convention: A perspective from Geneva, 

16:31326 (R;US) 
NON-PROLIFERATION TREATY 

Buddy Tag’s motion sensing and analysis subsystem, 16:31333 
(R;US) 

Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the Republic of 
Singapore concerning co-operation on the physical protection 
of nuclear material: Australian Treaty Series 1989 No. 34, 
16:31327 (1;AU) 

Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the United States 
of America concerning Australian ores containing uranium or 
thorium (monazite and xenotime): Australian Treaty Series 
1989 No. 31, 16:31328 (1;AU) 

Twenty years of the Non-proliferation Treaty: Implementation 
and prospects, 16:31329 (I;NO) 

NONAXIAL NUCLEI 
See DEFORMED NUCLE! 
NONDESTRUCTIVE ANALYSIS 

A non-intrusive neutron method for gadolinium poison concen- 

tration monitoring, 16:30683 (IA;CA) 
NONDESTRUCTIVE TESTING 

See also LIQUID PENETRANT INSPECTION 

Certification of nondestructive testing personnel in Canada: An 
update, 16:31920 (RA;CA) 

Looking into the future, 16:31921 (RA;CA) 

The benefits of NDT training for Canadians, 16:31919 (RA;CA) 

NONLEPTONIC DECAY 
See WEAK HADRONIC DECAY 
NONLINEAR PROBLEMS 
Characterization of nonlinear input-output systems using time 
series analysis, 16:33511 (R;US) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONLUMINOUS MATTER 

Dark matter and the effective value of Newton’s constant at 

large distances, 16:32842 (R;US) 
NONRADIOACTIVE WASTES 

See also CHEMICAL WASTES 

Double-shell tank system dangerous waste permit application: 
Volume 1, 16:29995 (R;US) 

Double-shell tank system dangerous waste permit application: 
Volume 2, 16:29996 (R;US) 

In situ vitrification of mixed wastes: Progress and regulatory sta- 
tus, 16:30051 (R;US) 
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NONRADIOACTIVE WASTES 


Oxidation of hazardous waste in supercritical water: A compari- 
son of modeling and experimental results for methanol 
destruction, 16:31262 (R;US) 

NORTH AMERICA 
See also CANADA 
MEXICO 
USA 

[Recent changes of weather patterns in North America]: 

[Progress report], 16:32397 (R;US) 
NORTH ANNA-1 REACTOR 

Specialty training: Minimizing the impact of procedure upgrade, 

16:30933 (RA;US) 
NORTH ANNA-2 REACTOR 

Specialty training: Minimizing the impact of procedure upgrade, 

16:30933 (RA;US) 
NORTH ANNA-3 REACTOR 

Specialty training: Minimizing the impact of procedure upgrade, 

16:30933 (RA;US) 
NORTH ANNA-4 REACTOR 
Specialty training: Minimizing the impact of procedure upgrade, 
16:30933 (RA;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 

A proposed method to assess Norway's petroleum wealth, 
16:29776 (R;NO;In Norwegian) 

Greenhouse gas emissions from offshore oil and gas production 
on the Norwegian Continental Shelf, 16:29811 (R;NO) 

NOSE 
Construction of a model of human nasal airways using in vivo 
morphometric data, 16:32676 (R;US) 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOZZLES 

Development project in Limhamn District Heating Central: Re- 
burning, modelling and experiments in a 125 MW hot water 
boiler, 16:29764 (1;DK) 

NPR REACTOR 

See N-REACTOR 
NRPB 

Transport of radioactive materials, 16:29891 (1;GB) 
NRTS 

IDAHO NATIONAL ENGINEERING LABORATORY 

NRU CANADA REACTOR 

See NRU REACTOR 
NRU REACTOR 

A probabilistic risk assessment of loss of fuel rod cooling in the 
NRU 135 mw research reactor, 16:30990 (IA;CA) 

Fabrication and irradiation testing of LEU [low enriched uranium] 
fuels at CRNL status as of 1987 September, 16:30842 (IA;AR) 

NSCR REACTOR 

Texas Engineering Experiment Station, Texas A and M Univer- 
sity System, Nuclear Science Center: Facility License No. 
R-83, Docket No. 50-128: Twenty-seventh progress report, 
January 1, 1990—December 31, 1990, 16:30823 (R;US) 

NSLS 

NSLS prototype small-gap undulator (PSGU), 16:32119 (R;US) 
NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CHEMISTRY 

Nuclear chemistry progress report, 16:31834 (R;US) 
NUCLEAR CONTESTATION 

See PUBLIC RELATIONS 
NUCLEAR CONTROVERSY 

See HAZARDS 

HUMAN POPULATIONS 

NUCLEAR CORES 

Status of the ORR whole-core LEU flow enriched uranium] 
U3Si-Al fuel demonstration, 16:30845 (IA;AR) 

NUCLEAR DATA COLLECTIONS 

Validity of Hansen-Roach cross sections in low-enriched ura- 

nium systems, 16:33155 (R;US) 


NUCLEAR DECAY 
See also BETA DECAY 
SPONTANEOUS FISSION 

Emission of charged particles and heavy fragments from the 
40Ar(1100 MeV) + '8C. Some aspects of the pre-equilibrium 
and statistical emissions in the scope of an inverse kinematics 
reaction, 16:33047 (R;FR;In French) 

Improvements for computing radioactive decay, 16:33148 (R;US) 

On the multistep decay of simple nuclear excitations in the con- 
tinuum, 16:33113 (IA;BR) 

NUCLEAR EMULSIONS 

Experimental study of the annihilation of antiprotons at rest in 
nuclear photoemulsion and the optical-cascade approach, 
16:33022 (R;SU) 

Generalization of the Andersson-Otterlund-Stenlund model for 
description of slow particle yield in interactions of nuclei with 
photoemulsion nuclei, 16:33137 (R;SU;in Russian) 

NUCLEAR ENERGY 

Progress report on nuclear technology developments in 

Canada, 16:30703 (RA;XA) 
NUCLEAR ENERGY AGENCY 
See NEA 


NUCLEAR ENGINEERING 
Multifunction system, 16:31853 (R;FR;in French) 
Scheduling the maintenance of gaseous diffusion and electric 
power distribution plants, 16:30771 (R;FR;In French) 
NUCLEAR EXPLOSION DETECTION 
A new system for seismic yield estimation of underground ex- 
plosions, 16:31330 (RA;US) 
CORRTEX, carbonates and Novaya Zemlya, 16:32372 (R;US) 
NUCLEAR EXPLOSIONS 
A new system for seismic yield estimation of underground ex- 
plosions, 16:31330 (RA;US) 
A realistic, gradual and economical approach to fusion power, 
16:33435 (R;US) 
Variability of relative seismic site response at Los Alamos, NM, 
16:32786 (RA;US) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 


Cleaning 
Pilot diagnostic evaluation of maintenance at the Oak Ridge Y- 
12 Plant, Buildings 9212 and 9215, 16:31862 (R;US) 
Construction 
Seismic qualification of safety class components in non-reactor 
nuclear facilities at Hanford site, 16:30135 (RA;US) 
Design 
Comparison of proposed seismic design criteria for the INEL 
(Idaho National Engineering Laboratory), 16:30218 (RA;US) 
Probability-based justification tor reduction of seismic demand 
for short demands, 16:30909 (RA;US) 
Seismic analysis procedures for the plutonium processing build- 
ing of the Special Isotope Separation Plant, 16:30904 (RA:US) 
Simplified seismic analysis applied to structures systems and 
components with limited radioactive inventories, 16:30911 
(RA;US) 
Structural evaluation of safety class components to natural phe- 
nomena loadings, 16:30136 (RA;US) 
Environmental Impacts 
Colonie Interim Storage Site: Annual environmental report for 
calendar year 1990, Colonie, New York: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:30092 (R;US) 
Middlesex Sampling Plant: Annual environmental report for cal- 
endar year 1990, Middlesex, New Jersey: Formerly Utilized 
Sites Remedial Action program (FUSRAP), 16:30093 (R;US) 
Wayne Interim Storage Site: Annual environmental report for 
calendar year 1990, Wayne, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:30094 (R;US) 
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Information Systems 

Graphics-based nuclear facility modeling and management, 
16:30054 (R;US) 

Nuclear Materials Management 

Analysis of effectiveness of nuclear facility and nuclear material 
security systems, 16:30191 (I;CS) 

Graphics-based nuclear facility modeling and management, 
16:30054 (R;US) 

Personnel 

Fitness for duty in the nuclear power industry: Annual summary 
of program performance reports, CY 1990: Volume 1, 
16:31058 (R;US) 

Occupational radiation exposure at commercial nuclear power 
reactors and other facilities, 1988: Twenty first annual report: 
Volume 10, 16:30179 (R;US) 

The coaching network: A model for conducting and managing, 
16:30144 (RA;US) 

There is more to training than lecture, 16:30143 (RA;US) 

Remedial Action 

FUSRAP adapts to the amendments of Superfund, 16:30115 
(RA;US) 

Organic contaminant release from a mixed waste disposal site: 
A computer simulation study of transport through the vadose 
zone and site remediation, 16:30120 (RA;US) 

Status of disposal sites for the Department of Energy’s Formerly 
Utilized Sites Remedial Action Program, 16:30122 (RA;US) 

The use of chemical and radionuclide risk estimates in site per- 
formance evaluation of mixed waste sites, 16:30121 (RA;US) 

Waste acid detoxification and reclamation, 16:30123 (RA;US) 

Repair 

Pilot diagnostic evaluation of maintenance at the Oak Ridge Y- 

12 Plant, Buildings 9212 and 9215, 16:31862 (R;US) 
Risk Assessment 

Overview of seismic probabilistic risk assessment for structural 

analysis in nuclear facilities, 16:30914 (RA;US) 
Seals 

Considerations in the safety assessment of sealed nuclear facili- 

ties, 16:30029 (R;XA) 
Security 

Analysis of effectiveness of nuclear facility and nuclear material 

security systems, 16:30191 (1;CS) 
Site Preparation 

Computer aided site management. Site use management by 

digital mapping, 16:29877 (R;FR;In French) 
System Fallure Analysis 

Seismic analysis procedures for the plutonium processing build- 

ing of the Special Isotope Separation Plant, 16:30904 (RA;US) 
NUCLEAR FUEL CONVERSION 

Precipitation of plutonium (Ill) oxalate and calcination to pluto- 
nium oxide, 16:29883 (1;AR;ln Spanish) 

Study of the reduced enrichment fuel conversion at the Univer- 
sity of Missouri-Rolla reactor, 16:30848 (IA;AR) 

NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also DISPERSION NUCLEAR FUELS 
SPENT FUELS 

16:29887 (PA;US) 

A sol gel process for the production of ceramic microspheres of 
thorium dioxide from low viscosity sols, 16:29858 (IA;CA) 

Advancing liquid metal reactor technology with nitride fuels, 
16:30709 (R;US) 

Comparative sodium void effects for different advanced liquid 
metal reactor fuel and core designs, 16:30711 (R;US) 

Comparison of the Savannah River Site billet active well coinci- 
dence counter and two Californium Shufflers, 16:32326 (R;US) 

Feasibility study on use of LEU [low enriched uranium] and 
MEU [medium enriched uranium] aluminide fuels in the KUR, 
16:30850 (IA;AR) 

High density LEU [low enriched uranium] fuel development at 
Babcock and Wilcox, 16:30837 (IA;AR) 

Low enrichment fuel conversion for lowa State University: 
Progress report, July 26, 1989—July 31, 1990, 16:30825 (R;US) 


NUCLEAR PHYSICS 


Performance and economic penalties of some LEU [low en- 
riched uranium] conversion options for the Australian Reactor 
HIFAR, 16:30852 (IA;AR) 

Qualification status of LEU [low enriched uranium] fuels, 
16:29869 (IA;AR) 

SARP: The safeguards accounting and reports program, 
16:33462 (R;US) 

Silicide fuel at CERCA status as of September 1987, 16:30836 
(IA;AR) 

Status of reduced enrichment program for research and test re- 
actor fuels in Japan, 16:30839 (|A;AR) 

NUCLEAR INDUSTRY 

Frightened at false fire: Nuclear energy, the news media and 
the public, 16:31126 (IA;CA) 

Realizing Canada’s strategic nuclear opportunities, 16:31124 
(IA;CA) 

UK activities in the framework of the IWGATWR, 16:30589 
(RA;XA) 

NUCLEAR INSTRUMENT MODULES 
Electronics modules for particle beam monitoring system, 
16:32138 (R;SU;In Russian) 
NUCLEAR LOG 
See RADIOACTIVITY LOGGING 
NUCLEAR MATERIALS MANAGEMENT 

Achievements and questions in the accountability of nuclear 
materials and their verification for safeguards purposes, 
16:30190 (RA;XA) 

American National Standard ANSI/ANS-8.6, Safety in conduct- 
ing subcritical neutron—Multplication measurement in situ, 
16:30176 (R;US) 

Development of nuclear materials accounting for international 
safeguards: The past, the present, the future, 16:30199 (R;US) 

Guidance for determining neutralization values, 16:30213 (R;US) 

SARP: The safeguards accounting and reports program, 
16:33462 (R;US) 

Safeguards and Security progress report, January—September 
1990, 16:30196 (R;US) 

The 90s - The decade of the environment meeting the training 
challenge, 16:29980 (RA;US) 

Variance propagation using the VP Code, 16:30204 (R;US) 

NUCLEAR MATERIALS POSSESSION 

IAEA Safeguards and technical support programs: POTAS in 

the 1990s, 16:30189 (R;US) 
NUCLEAR MATTER 

Density matrix of relativistic nuclear matter, 16:33119 (IA;BR;In 
Portuguese) 

Momentum-dependent mean field and the nuclear equation of 
state, 16:33082 (R;US) 

Onset of superfluidity in hot asymmetric nuclear matter, 
16:33090 (R;DE) 

Quarks with a pion condensate - a new phase of matter, 
16:33128 (R;PL) 

Review of the heavy ion physics sessions, 16:33027 (R;US) 

NUCLEAR MEDICINE 

See also RADIOLOGY 

Instrumentation and quantitative methods of evaluation: Com- 
prehensive three-year progress report, January 15, 1989—July 
15, 1991, 16:32603 (R;US) 

Nuclear medicine program progress report for quarter ending 
March 31, 1991, 16:31843 (R;US) 

Quality control of nuclear medicine instruments 1991, 16:32246 
(R;XA) 

NUCLEAR MODELS 
See also COLLECTIVE MODEL 
WALECKA MODEL 

Incomplete fusion theories: improvements and impasses, 

16:33107 (IA;BR;In Portuguese) 
NUCLEAR PHYSICS 

intensity frontier physics: Particle and nuclear physics frontiers 
explored by high intensity probes, 16:33143 (RA;JP) 

KFA Institute of Nuclear Physics. Annual report 1990, 16:33023 
(R;DE) 

Physics Division annual review, April 1, 1990—March 31, 1991, 
16:33012 (R;US) 
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NUCLEAR PHYSICS 


Proceedings of the 13. Workshop on Nuclear Physics in Brazil, 


16:33102 (I:BR:in Portuguese) 


Section for nuclear physics and energy physics - Annual report: 


January 1 - December 31, 1990, 16:33451 (R;NO) 
NUCLEAR POTENTIAL 
See also FISSION BARRIER 
Spin physics with antiprotons, 16:33081 (R;FR) 
NUCLEAR POWER 

A strategic plan for building new nuclear energy plants: Sum- 
mary, 16:31129 (R;US) 

Experience in energy and electricity supply and demand plan- 
ning with emphasis on MAED and WASP among member 
states in Europe, the Middle East and North Africa: Proceed- 
ings of a workshop held in Nicosia, Cyprus, 11-15 December 
1989, 16:31153 (R;XA) 

International Nuclear Fuel Cycle Fact Book: Revision 11, 
16:31130 (R:US) 

Long term uranium requirements evaluation for WOCA: Results 
of an OECD/NEA study, 16:29931 (RA;XA) 

Long term uranium supply for KEPCO, 16:29928 (RA;XA) 

National briefing summaries: Nuclear fuel cycle and waste man- 
agement, 16:31131 (R;US) 

Report and accounts 1989/89, 16:30730 (|;GB) 

The impact of party on nuclear power attitudes in Sweden, 
16:31134 (R;SE) 

NUCLEAR POWER PLANTS 
Availability 

Licensed operating reactors: Volume 15, Status summary re- 

port, data as of December 31, 1990, 16:30494 (R;US) 
Compiled Data 

Licensed operating reactors: Volume 15, Status summary re- 

port, data as of December 31, 1990, 16:30494 (R;US) 
Computer Calculations 

Automation of project designing and its application in the de- 

signing of nuclear power plants, 16:30571 (IA;CS;In Czech) 
Configuration Control 

Study of operational risk-based configuration control, 16:30813 

(R;US) 
Construction 

Principles and techniques to accelerate the realization of nu- 

clear plant, 16:30483 (IA;CA) 
Containment 

Containment venting for BWR and PWR, 16:30469 (RA;XA) 

Reference manual for the CONTAIN 1.1 code for containment 
severe accident analysis, 16:30818 (R;US) 

Containment Systems 

Factors relevant to the sealing of nuclear facilities, 16:30480 
(R;XA) 

Reference manual for the CONTAIN 1.1 code for containment 
severe accident analysis, 16:30818 (R;US) 

Control Rooms 

Human factors design review guidelines for advanced nuclear 

control room technologies, 16:30770 (R;US) 
Control Systems 

Implementation and application of an universal network inter- 
face for control in NPP, 16:30792 (RA;XA) 

NERVIA: A local network for safety, 16:30788 (RA;XA) 

OS! industrial networking at Electricite de France, 16:30795 
(RA;XA) 

Data Transmission 

IAEA specialists’ meeting on communication and data transfer 
in NPP 24-26 April 1990, Lyon, France, 16:30776 (R;XA) 

Improvement of communications between process computers 
and management computers in EDF nuclear power plants, 
16:30778 (RA:XA) 

International Nuclear Information System, 16:30789 (RA;XA) 

Data Transmission Systems 

CONTROBLOC P20 networks and their use in the instrumenta- 
tion and control system for N4 plants (CHOOZ B), 16:30790 
(RA;XA) 

Design concept of CENTUM-XL and the system architecture, 
16:30782 (RA;XA) 

NERVIA: A local network for safety, 16:30788 (RA;XA) 
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OSI industrial networking at Electricite de France, 16:30795 
(RA;:XA) 

Redundant communication in a distributed control system, 
16:30793 (RA:XA) 

Requirements for a hierarchical architecture for communication 
and data transfer within a nuclear power station, 16:30801 
(RA;XA) 

Design 

Base isolation for nuclear power and nuclear material facilities, 
16:30892 (RA;US) 

Nuclear energy generation and waste transmutation using an 
accelerator-driven intense thermal neutron source, 16:30040 
(R;US) 

Position paper on standardization: Building new nuclear power 
plants, 16:30493 (R;US) 

Economics 
Training smarter: Refocus through reduction, 16:30955 (RA;US) 
Electric Cables 

Aging predictions in nuclear power plants: Crosslinked poly- 

olefin and EPR cable insulation materials, 16:30754 (R;US) 
Emergency Plans 

Post-emergency response resources guide: Based on the post- 
emergency TABLETOP exercise in Baton Rouge, Louisiana, 
on August 28 and September 18, 1990, 16:31027 (R;US) 

Engineering Personnel 

MANTG technical staff and manager training committee, 

16:30927 (RA;US) 
Environmental Impacts 

The necessity for nuclear power: The oxygen-CO.2 balance, 

16:31106 (IA;CA) 
Fire Extinguishers 

Water-based fire extinguishers at nuclear power plants, 

16:30996 (IA;CS;in Czech) 
Fire Hazards 

Probabilistic assessment of fire hazard: a contribution of power 
industry to the development of fire protection engineering, 
16:30992 (IA;CS;in Slovak) 

Fire Prevention 

Experience with designing the fire safety of Czechoslovak nu- 
clear power plants, 16:30994 (IA;CS;In Czech) 

Modeling the rise and propagation of a fire in a nuclear power 
plant, 16:30566 (IA;CS;In Slovak) 

Monitoring of fire-safety characteristics and their practical signif- 
icance in fire safety of nuclear power plants, 16:30997 
(IA;CS;In Slovak) 

National fire inspection of cable systems of nuclear power 
plants, 16:30993 (IA;CS;In Czech) 

information Retrieval 

Hypertext-based integration for nuclear plant maintenance and 

operations, 16:30464 (R;US) 
Information Systems 

Distributed information system for atomic energetics, 16:30786 

(RA;XA) 
Inspection 

OSART good practices: 1986-1989: Examples of excellence in 

nuclear power plant operation, 16:30481 (R;XA) 
Maintenance 

Operations and maintenance costs - Selected observations, 
16:30729 (RA;US) 

Reduction of operating and maintenance costs through assess- 
ment of maintenance personnel proficiency, 16:30958 (RA;US) 

Management 

Assessing the effectiveness of quality management for nuclear 
power plant operation, 16:30482 (R;XA) 

Design objectives on filtered venting and hydrogen management 
for the Borssele nuclear power-station, 16:30473 (RA;XA) 

General principles taken into account in France for the use of 
systems in the operating documents for accidental situations 
(including severe accidents) on PWR plants, 16:30466 (RA;XA) 

Hydrogen mitigation measures, 16:30470 (RA;XA) 

Supervisory training: From self awareness to leadership skills, 
16:30953 (RA;US) 





Operating Cost 

Operations and maintenance costs - Selected observations, 
16:30729 (RA;US) 

Reduction in O and M costs in training, 16:30956 (RA;US) 

Operation 

Assessing the effectiveness of quality management for nuclear 

power plant operation, 16:30482 (R;XA) 
Personnel 

Analysis and training of cognitive skills, 16:30938 (RA;US) 

Fitness for duty in the nuclear power industry: Annual summary 
of program performance reports, CY 1990: Volume 1, 
16:31058 (R;US) 

Managing service excellence. Internal customer service training, 
16:30463 (RA;US) 

Occupational radiation exposure at commercial nuclear power 
reactors and other facilities, 1988: Twenty first annual report: 
Volume 10, 16:30179 (R;US) 

Reduction of operating and maintenance costs through assess- 
ment of maintenance personnel proficiency, 16:30958 (RA;US) 

Steam generator mockup training, 16:30949 (RA;US) 

Strategies for developing and implementing specialized training, 
16:30936 (RA;US) 

Supervisory training: From self awareness to leadership skills, 
16:30953 (RA:US) 

Training for continuous improvement, 16:30931 (RA;US) 

Training smarter: Refocus through reduction, 16:30955 (RA;US) 

Planning 

Automation of project designing and its application in the de- 
signing of nuclear power plants, 16:30571 (IA;CS;ln Czech) 

Status report on nuclear plant developments in Finland, 
16:30583 (RA;XA) 

Strategic plan for building new nuclear power plants, 16:30720 
(R;US) 

Power Generation 

Licensed operating reactors: Volume 15, Status summary re- 

port, data as of December 31, 1990, 16:30494 (R;US) 
Radioactive Effiuents 

Assessment of theoretical and experimental results in the calcu- 
lation of atmospheric dilution factors in the Atucha | nuclear 
power plant, 16:32408 (1;AR;in Spanish) 

Reactor Accidents 

Plant system utilization for accident mitigation. Working mate- 
rial: Report of a technical committee meeting held in 
Garching, Germany, 26-30 November 1990, 16:30987 (R;XA) 

Post-emergency response resources guide: Based on the post- 
emergency TABLETOP exercise in Baton Rouge, Louisiana, 
on August 28 and September 18, 1990, 16:31027 (R;US) 

Risk insights from seismic margin methodologies, 16:31063 
(R;US) 

Reactor Channels 

Performance of conjugate gradient-like algorithms in transient 

two-phase subchannel analysis, 16:31904 (R;US) 
Reactor Licensing 

NRC Regulatory Agenda: Quarterly report, Apri-June 1991: 
Volume 10, No. 2, 16:30723 (R;US) 

Strategic plan for building new nuclear power plants, 16:30720 
(R;US) 

Reactor Maintenance 

Interfacing plant training with union hall traning, 16:30940 

(RA;US) 
Reactor Operation 

Licensed operating reactors: Volume 15, Status summary re- 
port, data as of December 31, 1990, 16:30494 (R;US) 

Licensee Event Report (LER) compilation for month of June 
1991: Volume 10, No. 6, 16:30725 (R;US) 

Licensee event report (LER) compiiation for month of July 1991: 
Volume 10, No. 7, 16:30726 (R;US) 

Reactor Operators 

Are we training operators upside down?, 16:30945 (RA;US) 

What's getting in the way of teamwork in our nuclear control 
rooms?, 16:30939 (RA;US) 

Reactor Protection Systems 

Communication links influence upon nuclear power plant safe 

conditions, 16:30799 (RA;XA) 


NUCLEAR TRANSMUTATION 


Release Limits 
Factors relevant to the sealing of nuclear facilities, 16:30480 
(R;XA) 
Safety 
Collection of the Institute's papers, 1989, 16:30991 (I;CS) 
Communication links influence upon nuclear power plant safe 
conditions, 16:30799 (RA;XA) 
OSART good practices: 1986-1989: Examples of excellence in 
nuclear power plant operation, 16:30481 (R;XA) 
Reliability analyses of nuclear power plant systems and compo- 
nents, 16:30488 (IA;CS;In Slovak) 
Seismic Events 
The performance of the Armenia Nuclear Power Plant and power 
facilities in the 1988 Armenia earthquake, 16:30921 (RA;US) 
Specifications 
Study of operational risk-based configuration control, 16:30813 
(R;US) 
Standards 
Position paper on standardization: Building new nuclear power 
plants, 16:30493 (R;US) 
Steam Generators 
Steam generator mockup training, 16:30949 (RA;US) 
Water Chemistry 
Microcomputer network for technological equipment monitoring 
and control, 16:30809 (IA;CS;in Slovak) 
Water Cooled Reactors 
Methods and technologies for cost reduction in the design of wa- 
ter cooled reactor power plants: Proceedings of a specialists 
meeting held in Helsinki, 3-6 September 1990, 16:30591 (R;XA) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR PROPERTIES 
New Tz = 0 and Tz = -1/2 nuclei: beta decay of ®°Se and ®’Se, 
16:33050 (R;FR) 
NUCLEAR REACTION KINETICS 
Mechanism of intermediate energy reactions, 
(IA;BR;in Portuguese) 
NUCLEAR REACTIONS 
See also CHARGE-EXCHANGE REACTIONS 
HADRON REACTIONS 
HEAVY ION FUSION REACTIONS 
INCOMPLETE FUSION REACTIONS 
LEPTON REACTIONS 
PHOTONUCLEAR REACTIONS 
SPALLATION 
THERMONUCLEAR REACTIONS 
Advanced modeling of reaction cross sections for light nuclei, 
16:33147 (R;US) 
Applied nuclear reaction theories in intermediate energy nuclear 
data evaluations, 16:33100 (RA;XA) 
Computer codes and nuclear data needs for the simulation of in- 
termediate energy nuclear reactions, 16:33097 (RA;XA) 
Data requirements for intermediate energy nuclear applications, 
16:33017 (RA;XA) 
Intermediate energy nuclear data for applications: Proceedings 
of the advisory group meeting, Vienna, 9-12 October 1990, 
16:33016 (R;XA) 
Nuclear excitations and reaction mechanisms: Progress report, 
16:33085 (R;US) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SCIENCE CENTER REACTOR TEXAS 
See NSCR REACTOR 
NUCLEAR STRUCTURE 
Report January 1989 - December 1990, 16:33124 (1;GB) 
NUCLEAR TRADE 
Communications received from Members regarding the export 
of nuclear material and of certain categories of equipment and 
other material: A further communication dated 23 May 1991, 
16:30215 (R;XA) 
NUCLEAR TRANSMUTATION 
See TRANSMUTATION 
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NUCLEAR WASTE POLICY ACTS 


NUCLEAR WASTE POLICY ACTS 
Environmental assessment: Deaf Smith County site, Texas: 
Volume 1, 16:30097 (R;US) 
Spent fuel management strategies in the United States, 
16:29893 (IA;CA) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Large Blast/Thermal 
16:32371 (R;US) 
Report to Congress: Assessment of the safety of US nuclear 
weapons and related nuclear test requirements, 16:32374 
(R;US) 
NUCLEI 
See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HEAVY NUCLEI 
HYPERNUCLE! 
INTERMEDIATE MASS NUCLE! 
ISOMERIC NUCLEI 
LIGHT NUCLEI! 
On the propagation velocity of strong interaction, 16:32961 
(R;SU;In Russian) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEONS 
See also ANTINUCLEONS 
NEUTRONS 
PROTONS 
An unambiguous way of an estimation of vector-meson-nucleon 
tensor coupling constants, 16:32963 (R;SU) 
Momentum-dependent mean field and the nuclear equation of 
state, 16:33082 (R;US) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
Big Bang nucleosynthesis and abundances of light elements, 
16:32846 (R;DK) 
Testing the big bang: Light elements, neutrinos, dark matter and 
large-scale structure, 16:32836 (R;US) 
NUCLIDES 
See ISOTOPES 
NUMERICAL SOLUTION 
See also FINITE ELEMENT METHOD 
Mathematical simulation of magnetic structure of cyclotron, 
16:32095 (R;SU;In Russian) 
NUTS (MECHANICAL) 
See FASTENERS 
NYMPHS 
See LARVAE 


Simulator Insulation/Valve _ Testing, 


O 


O-GLYCOSYL HYDROLASES 

See also AMYLASE 

CELLULASE 
GALACTOSIDASE 
GLUCOSIDASE 
Active protein and substrate flow effects in a tubular immobilized 
invertase reactor, 16:32663 (RA;US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 

Aerial radiological surveys of ERDA’s Oak Ridge facilities and 
vicinity (Survey period: 1973-1974), 16:30098 (R;US) 

Pond waste management project: Plan for the management of 
K-1407-B and -C ponds waste at the Oak Ridge K-25 Site, 
16:30103 (R:US) 

Updated subsurface data base for Bear Creek Valley, Chestnut 
Ridge, and parts of Bethel Valley on the US Department of 
Energy Oak Ridge Reservation, 16:30113 (R;US) 
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OBSTETRICS 
See GYNECOLOGY 
OCCUPANTS 
The impact of Bonneville’s model conservation standards on the 
energy efficiency of new home construction, 16:31211 (R;US) 
OCCUPATIONAL EXPOSURE 
Limitations of gaussian performance measures in very-low- 
background counting regimes, 16:32238 (R;US) 
OCCUPATIONAL SAFETY 
Pressure safety training: Revision 8, 16:32784 (R;US) 
Tiger Team assessment of the Lawrence Berkeley Laboratory, 
Washington, DC, 16:30151 (R;US) 
OCEANIC CIRCULATION 
Simulations of the carbon cycle in the oceans: Annual report, 
16:32544 (R;US) 
OCEANS 
See SEAS 
OCONEE-1 REACTOR 
An assessment of the risk significance of human errors in se- 
lected PSAs and operating events, 16:30887 (R;US) 
OCONEE-2 REACTOR 
An assessment of the risk significance of human errors in se- 
lected PSAs and operating events, 16:30887 (R;US) 
OCONEE-3 REACTOR 
An assessment of the risk significance of human errors in se- 
lected PSAs and operating events, 16:30887 (R;US) 
OFFICE BUILDINGS 
An aquifer based energy system: Design, building and commis- 
sioning of the SAS head office, Solna, 16:31172 (R;SE;In 
Swedish) 
Control system performance in a modern daylighted office build- 
ing, 16:31196 (R;US) 
Seismic vulnerability assessments administrative building and 
human resources building: Phase 1, 16:30162 (R;US) 
OFFSHORE OPERATIONS 
Greenhouse gas emissions from offshore oil and gas production 
.on the Norwegian Continental Shelf, 16:29811 (R;NO) 
OFFSHORE PLATFORMS 
Application of the concept of crack-arrest to off-shore structures: 
Final report, 16:31973 (R;DK) 
Improved energy utilization on offshore production platforms, 
16:31253 (R;NO;In Norwegian) 
The use of titanium for renovation of ballast water systems on 
three gravity-based platforms, 16:31972 (IA;NO) 
OFFSHORE SITES 
Low specific activity scale in the oil industry, 16:29793 (1;GB) 
OHIO 
The Wilsonville Advanced Coal Liquefaction Research and De- 
velopment Facility, Wilsonville, Alabama: Run 256 with Ohio 
No. 6 coals: Technical progress report, 16:29612 (R;US) 
OHIO RIVER 
Acipenseridae: Sturgeons, 16:32573 (RA;US) 
Amiidae: Bowfin, 16:32677 (RA;US) 
Anguillidae: Freshwater eels, 16:32678 (RA;US) 
Clupeidae: Herrings, 16:32679 (RA;US) 
Esocidae: Pikes, 16:32579 (RA;US) 
Hiodontidae: Mooneyes, 16:32576 (RA;US) 
Lepisosteidae: Gars, 16:32575 (RA;US) 
Osmeridae: Smelts, 16:32578 (RA;US) 
Polyodontidae: Paddlefishes, 16:32574 (RA;US) 
Salmonidae: Trouts, 16:32577 (RA;US) 
Umbridae: Mudminnows, 16:32680 (RA;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
16:29827 (PA;CA) 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
16:29829 (PA;CA) 
OIL SHALE FINES 
Pneumoconiosis in rats exposed chronically to oil shale dust and 
diesel exhaust, alone and in combination, 16:32769 (R;US) 





OIL SHALE PROCESSING PLANTS 

LLNL 4TU pilot plant, 16:29820 (RA;US) 

Modeling - Shale oil cracking and coking in the HRS process, 
16:29822 (RA;US) 

OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 

Chemistry - New Albany shale flash pyrolysis under hot-recycled- 
solid conditions. Chemistry and kinetics. 2, 16:29821 (RA;US) 

LLNL 4TU pilot plant, 16:29820 (RA;US) 

Modeling - Shale oil cracking and coking in the HRS process, 
16:29822 (RA;US) 

OIL SPILL FINGERPRINTING 
See OIL SPILLS 
PATTERN RECOGNITION 
OIL SPILLS 

Characterization of crude oils for environmental purposes: Pa- 
per at the 13th AMOP-Seminar, Edmonton, Canada, 1990, 
16:29809 (R;NO) 

Droplet size distributions in chemical dispersion of oil spills: To- 
wards a mathematical model, 16:29808 (R;NO) 

Statistical experimental design in the optimization of dispersants 
performance, 16:29810 (R;NO) 

OIL WELLS 

16:29794 (PA;CA) 

An examination of flow-profile changes for field application of 
gel treatments in injection wells, 16:29790 (RA;US) 

Impact of diffusion, dispersion, and viscous fingering on gel 
placement in injection wells, 16:29789 (RA;US) 

Placement of gels in production wells, 16:29791 (RA;US) 

OILS 
See also FUEL OILS 
VEGETABLE OILS 
WASTE OILS 

The Wilsonville Advanced Coal Liquefaction Research and De- 
velopment Facility, Wilsonville, Alabama: Run 256 with Ohio 
No. 6 coals: Technical progress report, 16:29612 (R;US) 

OMEGA-1778 RESONANCES 

See MESONS 

ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE SYSTEMS 
ON-LINE CONTROL SYSTEMS 

A global approach for the software design in a dependable con- 
text, 16:30798 (RA;XA) 

Automation system for correction of an extracted beam position, 
16:32173 (RA;SU;in Russian) 

Conseptual software model for proton cyclic accelerator control 
system, 16:32137 (R;SU;In Russian) 

Control system for the KDSO6-M time-of-flight neutron spec- 
trometer, 16:32315 (RA;SU;in Russian) 

On-line control system for a testing vacuum bed, 16:32188 
(RA;SU;In Russian) 

On-line control system of the multicharged ion source for pro- 
ducing given beam current of the U-400 accelerator, 
16:32187 (RA;SU;In Russian) 

On-line system for the functional model of a linear accelerator 
(project), 16:32141 (R;SU;In Russian) 

Organization of flexible on-line contro] and measurement sys- 
tems for nuclear reactors, 16:30811 (RA;SU;in Russian) 

Software for the solution of problems of on-line control of the T-15 
tokamak technological systems, 16:33405 (R;SU;In Russian) 

System for setting velocity of motion and data recording of a 
Moessbauer spectrometer, 16:32304 (RA;SU;In Russian) 

The operator console in the IHEP accelerator beam channels 
control system, 16:32139 (R;SU;In Russian) 

ON-LINE MEASUREMENT SYSTEMS 

16:32348 (PA;US) 

Automated IBM PC/XT/AT based measurement and control sys- 
tem for the DRON-3M X-ray diffractometer, 16:32347 
(R;SU;in Russian) 

Automation of investigations in nuclear physics at low and inter- 
mediate energies, 16:32303 (RA;SU;In Russian) 


ORGANIC ACIDS 


Beta-reflectional measurement system on the base of the 
Pravets-8 M personal computer, 16:32290 (RA;SU;in Russian) 

CAMAC electronic units for a compact crystal-diffraction spec- 
trometer, 16:32297 (RA;SU;in Russian) 

Control system for the KDSO6-M time-of-flight neutron spec- 
trometer, 16:32315 (RA;SU;In Russian) 

Electronic equipment for data output from liquid scintillation 
counters of the IHEP-JINR neutrino detector, 16:32301 
(RA;SU;In Russian) 

Fastbus modules for elementary particle physics spectrometers, 
16:32284 (RA;SU;In Russian) 

Fastbus system for analog signal and time interval measurement 
on the SFERA spectrometer, 16:32285 (RA;SU;In Russian) 
Fiber-optic based apparatus for the nondestructive, in vivo mea- 
surement of photosynthesis: Application to environmental 

monitoring, 16:32452 (RA;US) 

IBM/PC-based system development for nuclear spectrometry, 
16:32286 (RA;SU) 

Microprocessor-controlled meter of high Q-values, 16:32146 
(R;SU) 

Miroprocessor cotrolled subnanosecond time-integral measur- 
ing system, 16:32360 (RA;SU;In Russian) 

Multifunctional radiometer on the base of the Pravets-8 M per- 
sonal computer, 16:32287 (RA;SU;in Russian) 

On-line system for recording time evolution of a plasma by the 
Thomson scaling method, 16:33356 (RA;SU;In Russian) 

Organization of flexible on-line control and measurement sys- 
tems for nuclear reactors, 16:30811 (RA;SU;In Russian) 


ON-LINE SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
ON-LINE MEASUREMENT SYSTEMS 
Equipment for automation of the IAEh after |.V. Kurchatov cy- 
clotron, 16:32183 (RA;SU;in Russian) 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 


OPACITY 
LIFAC sorbent injection desulfurization demonstration project: 
Quarterly report No.1 October-December 1990, 16:30458 
(R;US) 
OPERATION 
See also REACTOR OPERATION 
Assessing the effectiveness of quality management for nuclear 
power plant operation, 16:30482 (R;XA) 
Research on support for pilot plant, 16:29663 (IA;JP;in Japan- 
ese, English) 
OPERATION (REACTOR) 
See REACTOR OPERATION 


OPTICAL DENSITY 
See OPACITY 


OPTICAL EQUIPMENT 
16:32349 (PA;US) 
OPTICAL FIBERS 
Radiation-induced attenuation of high-OH optical fibers after hy- 
drogen treatment in the presence of ionizing radiation, 
16:31488 (R;US) 
OPTICAL RADAR 
Atmospheric measurements using a scanning, solar-blind Ra- 
man Lidar, 16:32417 (R;US) 
OPTICAL SYSTEMS 
A miniature acousto-optic image correlator, 16:32350 (R;US) 
Wafer cost analysis for a soft x-ray projection lithography sys- 
tem, 16:32032 (R;US) 
ORES 
See also IRON ORES 
URANIUM ORES 
The concept of the X-ray fluorescence informative and analytical 
system (XRFIAS) and its applications in geochemical and en- 
vironmental studies, 16:31655 (IA;SU) 
ORGANIC ACIDS 
See also CARBOXYLIC ACIDS 
HUMIC ACIDS 
SULFONIC ACIDS 
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ORGANIC ACIDS 


Influence of macronutrients, auxins, and biosynthetic precursors 
on rosmarinic acid synthesis in cell suspension cultures of 
Salvia officinalis, 16:30286 (RA;US) 

ORGANIC BROMINE COMPOUNDS 

See also EOSIN 

Characterizations of metal-carbon and metal-silicon bonded com- 
plexes of d® and d® transition metal ions, 16:31808 (RA;US) 


ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
KEL-F 
METHYLENE CHLORIDE 

A multimedia, multipole-ex osure pathway methodology for de- 
riving risk-based standards for tetrachloroethylene (PCE) in 
soil, 16:31112 (R;US) 

Application of Monte Carlo simulation to estimate probabilities 
for the best and health conservative estimates of receptor well 
concentrations, 16:32776 (R:US) 

Application of Monte Carlo simulation to estimate probabilities of 
human health risks due to VOC uptake at selected locations, 
16:32775 (R;US) 

Asymmetric polymeric porphyrin films by interfacial polymeriza- 
tion, 16:31820 (RA;US) 

Bioconversion of a L-carnitin precursor in a mono- or two-liquid 
phase system, 16:30265 (RA;US) 

Dual-wavelength absorption optrode for trace-level measure- 
ments of trichloroethylene and chloroform, 16:32352 (R;US) 

Energy relations for electron transfer, 16:31804 (RA;US) 

Photoinduced electron transfer in ordered polymers: Charge 
transport forpoly(amino acids) containing electroactive side 
chains, 16:31802 (RA;US) 

ORGANIC COMPOUNDS 

See also AMINES 

AROMATICS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 

Electrochemical applications of 
16:30377 (RA;US) 

Mass spectrometry studies of the ionization of large organic 
molecules by slow positrons, 16:32860 (R;US) 

Organic contaminant release from a mixed waste disposal site: 
A computer simulation study of transport through the vadose 
zone and site remediation, 16:30120 (RA;US) 

Picosecond measurements of geminate charge pair recombina- 
tion in liquid hexane, 16:31809 (RA;US) 

Quality contro! requirements for field methods: 
16:32459 (R;US) 

Using the thermal diffusion cloud chamber to study the ion- 
induced nucleation by radon decay, 16:31718 (R;US) 

ORGANIC IODINE COMPOUNDS 

An experimental study of dilute aqueous radioiodine volatility, 
16:31827 (RA;CA) 

The radiation-induced formation of iodoalkanes and the radioly- 
sis of iodomethane, 16:31826 (RA;CA) 

ORGANIC ION EXCHANGERS 

Conditioning of spent ion exchange resins by embedding in 
compound matrices, 16:29940 (R;FR) 

Immobilization of ion-exchange resins in cement, 16:30021 
(R;FR) 

ORGANIC NITROGEN COMPOUNDS 

See also NITRO COMPOUNDS 

PORPHYRINS 

Asymmetric polymeric porphyrin films by interfacial polymeriza- 
tion, 16:31820 (RA;US) 

Characterization of a novel iron chromophore with an intense 
near-infrared absorption band, 16:31710 (RA;US) 

Characterization of organic nitrogen in IBCSP coals: Technical 
report, 1 March 1991-31 May 1991, 16:29696 (R;US) 


soluble polyelectrolytes, 
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Electronic and structural parameters that affect bridging ligand 
communication in polymetailic complexes, 16:31709 (RA:US) 

Energy transfer of NBD in spread lipid monolayers. The effects 
of medium and concentration, 16:31706 (RA;US) 

[National Institute for Petroleum and Energy Research] quarterly 
technical report for April 1, 1991—June 30, 1991: Volume 1, 
Fuels research, 16:29814 (R;US) 

ORGANIC POLYMERS 

See also RESINS 

Current status of solid-state lithium batteries employing solid re- 
dox polymerization cathodes, 16:31079 (R;US) 

Radiography using charged particles, 16:32643 (IA;BR;In Por- 
tuguese) 

ORGANIC SULFUR COMPOUNDS 
See also POLYCYCLIC SULFUR HETEROCYCLES 
SULFONATES 
SULFONIC ACIDS 
THIONAPHTHENES 
THIOPHENE 

Degradation of organic sulfur compounds by a coal-solubilizing 
fungus, 16:29599 (RA;US) 

Photoinduced electron transfer in ordered polymers: Charge 
transport forpoly(amino acids) containing electroactive side 
chains, 16:31802 (RA;US) 

Structural consequences of redox reactions, 16:31815 (RA;US) 

Surface-modified and coupled semiconductor colloids, 16:30382 
(RA;US) 

Ultrasound-promoted chemical desulfurization of Illinois coals: 
Technical report, March 1, 1991—May 31, 1991, 16:29644 
(R;US) 

VHF EPR determination of the chemical forms of organic sulfur 
in coal: Technical report, March 1, 1991-May 31, 1991, 
16:29697 (R;US) 

ORGANIC WASTES 

See also AGRICULTURAL WASTES 

242-A Evaporator Dangerous Waste Permit Application: Volume 
2, 16:29998 (R;US) 

242-A evaporator dangerous waste permit application: Volume 
1, 16:29997 (R;US) 

Biological oxygen consumption as a measure of biodegradation 
of mixed organic wastes, 16:32451 (RA;US) 

Fourier component analysis of three Euler-Lagrangian methods 
applied to the one-dimensional advection-dispersion model, 
16:32546 (R;US) 

Some of the hindrances to optimal utilization of wastes in the 
energy supply, 16:30324 (IA;DK;In Danish) 

ORGANS 

See also BRAIN 

ESOPHAGUS 
GLANDS 
HEART 
INTESTINES 
KIDNEYS 
LUNGS 
PHARYNX 
SKELETON 
SKIN 

A method for calculating the consequences of explosive radio- 
logical releases, 16:30186 (R;US) 

ORNL 

Oak Ridge National Laboratory user facilities, 16:31121 (R;US) 

Security and accountability procedures for protection of Bureau 
of Engraving and Printing security items at Oak Ridge Na- 
tional Laboratory, 16:33450 (R;US) 

Solid low-level waste certification strategy, 16:30046 (R;US) 

The experience of the Oak Ridge National Laboratory with the 
analysis of training needs, 16:30140 (RA;US) 

ORYZA 

See RICE 
OSCILLATION MODES 

High order mode damping in a pill box cavity, 16:32109 (R;US) 
OSMIUM 

Radiometric methods of analysis of non-ferrous metallurgy 
products, 16:31651 (IA;SU) 





OSMIUM COMPLEXES 
Energy conversion processes based on molecular excited 
states, 16:31805 (RA;US) 
OSTEOSARCOMAS 
Comparison of bone lesions induced by inhaled °°SrClz or 
238PuO., 16:32702 (R;US) 
OSWESO NUCLEAR POWER PLANT 
See NINE MILE POINT-2 REACTOR 
OUTAGES 
Accident management possibilities for WWER-440, 16:30471 
(RA;XA) 
OXETANE 
See ETHERS 
OXIDASES 
See OXIDOREDUCTASES 
OXIDATION 
See also COMBUSTION 
High temperature oxidation simulation of WWER fuel cladding 
using the MULTRAN module, 16:30596 (R;DE;in German) 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BERYLLIUM OXIDES 
BISMUTH OXIDES 
BORON OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
COPPER OXIDES 
HAFNIUM OXIDES 
IRIDIUM OXIDES 
IRON OXIDES 
LEAD OXIDES 
LITHIUM OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
POTASSIUM OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
THORIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 
16:32012 (PA;US) 
Application of the X-ray fluorescence analysis for stoichiometry 
control of complex oxides, 16:31648 (IA;SU) 
Electron transfer reactions of aromatic sulfur radicals, 16:31831 
(RA;US) 
Grain boundaries in nanophase materials, 16:31342 (R;US) 
OXIDOREDUCTASES 
See also HYDROGENASES 
PEROXIDASES 
immobilization of enzyme to a platinum electrode and its use as 
an enzyme electrode, 16:32588 (RA;US) 
OXIRANS 
See EPOXIDES 
OXOPROPANE 
See ACETONE 
OXYGEN 
Mechanical after-effect studies of oxygen 
YBapCu,07_, 16:31457 (R;US) 
Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, January 1, 1991— 
March 31, 1991, 16:29626 (R;US) 
OXYGEN 16 
Generator coordinate calculations of two-nucleon momentum 
distributions in “He, 1©O and 4°Ca nuclei, 16:33129 (RA;SU) 


relaxation in 


PACIFIC NORTHWEST LABORATORIES 


OXYGEN 16 REACTIONS 

Study of the decay of the giant dipole resonance in highly excited 

nuclei at temperatures of 2-5 MeV, 16:33065 (R;DE;in German) 
OXYGEN 16 TARGET 

Experiments on the nuclear interactions of pions and electrons: 
Progress report, 16:33028 (R;US) 

Neutron cross section measurement using the Oak Ridge Elec- 
tron Linear Accelerator: Performance report, August 
1990—July 1991, 16:33033 (R;US) 

OXYGEN 17 

Isotopic-chromato-spectral analysis of pure inorganic gases, 

16:31592 (IA;SU) 
OXYGEN 17 TARGET 

Tables of recommended standard data Neutron yields from al- 
pha particle induced reactions on lithium, beryllium, boron, 
carbon, oxygen and fluorine nuclei for energies up to 10 MeV, 
16:33092 (R;XA) 

OXYGEN 18 

Isotopic-chromato-spectral analysis of pure inorganic gases, 
16:31592 (IA;SU) 

Spectrometric method of isotope composition analytical control 
in biological, agrochemical and ecological studies with stable 
isotopes, 16:31589 (IA;SU) 

OXYGEN 18 TARGET 

Tables of recommended standard data Neutron yields from al- 
pha particle induced reactions on lithium, beryllium, boron, 
carbon, oxygen and fluorine nuclei for energies up to 10 MeV, 
16:33092 (R;XA) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
High | state population in O7+ produced in ion-solid collisions, 
16:33212 (R;US) 
OYSTER CREEK-2 REACTOR 
See FORKED RIVER-1 REACTOR 
OZONE 

Assessing the risk of chronic lung injury attributable to long-term 
ozone exposure, 16:32763 (R;US) 

EUROTRAC: Subproject TOR (Troposphere Ozone Research), 
16:32415 (R;SE;In Swedish) 

Economic consequences of low altitude ozone impact on agri- 
cultural crop yield, 16:32539 (R;SE;in Swedish) 

1,2,3-PROPANETRIOL 

See GLYCEROL 

1,2-DIHYDROXYBENZENE 

See PYROCATECHOL 

1,2-ETHANEDIOL 

See GLYCOLS 

1,3-DIAZINES 

See PYRIMIDINES 

1,4-DIAZINES 

See PYRAZINES 

1-PROPANOL 

See PROPANOLS 


P 


P REACTOR 
Probabilistic evaluation of main coolant pipe break indirectly 
induced by earthquakes Savannah River Project L and P Re- 
actors, 16:30915 (RA;US) 
P-N JUNCTIONS 
Effect of nitrogen implantation on ZnSe:Ag* electric properties 
and electroluminescence of p-n junctions based on it, 
16:33225 (IA;SU;in Russian) 
PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1 REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
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PACIFIC OCEAN 


PACIFIC OCEAN 

Preliminary survey report on arrangement of Pacific energy in- 

formation exchange system, 16:31139 (R;JP;In Japanese) 
PADUCAH PLANT 

A multispectral scanner survey of the United States Department of 
Energy's Paducah Gaseous Diffusion Plant, 16:30099 (R;US) 

Analysis of bore-hole seismic velocity surveys at the Paducah 
Gaseous Diffusion Plant, 16:30148 (R;US) 

Multi-site job analysis, 16:29855 (RA;US) 

Regional flood hazard assessment of the Paducah and 
Portsmouth Gaseous Diffusion Plants, 16:30149 (R;US) 

Seismic hazard studies at the Department of Energy owned Pa- 
ducah and Portsmouth Gaseous Diffusion plants, 16:30146 
(R;US) 

Seismically-induced soil amplification at the DOE Paducah 
Gaseous Diffusion Plant site, 16:30147 (R;US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAIR PRODUCTION 
Calculations of pair production by Monte Carlo methods, 
16:32939 (R;US) 
PAIRING INTERACTIONS 
Large N scalling behaviour in the pairing model, 16:33000 (IA;BR) 
PALLADIUM ALLOYS 

Radiochemical investigations into corrosion of materials for 
containments and electrodes under Pu influence by use of ra- 
dioisotope method RIM. Final report, 16:31368 (1;DE;In 
German) 

PANCREAS 

Evaluation of obstructive ictericia by the following methods: ul- 
trasonography, computerized tomography and retrograde 
endoscopic colangiopancreatography, 16:32610 (IA;BR;iIn 
Portuguese) 

Signal of the renal halo in the acute pancreatitis, 16:32614 
(IA;BR;In Portuguese) 

PAPER 

Conversion of newsprint- and MSW-cellulosics to sugar by di- 
lute sulfuric acid hydrolysis, 16:30277 (RA;US) 

Evaluation of dilute sulfuric acid hydrolysis and autohydrolysis 
for sugar production from hardwood hemicellulose, 16:30276 
(RA;US) 

Fermentation studies on sugars recovered from waste cellu- 
losics via acid hydrolysis, 16:30275 (RA;US) 

MSW volume reduction, value recovery, and value addition, 
16:31266 (RA;US) 

Security and accountability procedures for protection of Bureau 
of Engraving and Printing security items at Oak Ridge Na- 
tional Laboratory, 16:33450 (R;US) 

PAPER INDUSTRY 

Prospects of saving electric energy in groundwater processes: 

Final report, 16:31258 (R;Fl;in Finnish) 
PARABOLIC DISH COLLECTORS 
Development of a stretched-membrane dish: Phase 2, Task 2, 
16:30419 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARAFFINS 
See ALKANES 
PARTICLE BEAM FUSION ACCELERATOR 

Intense ion beam diagnostics for light ion inertial fusion experi- 
ments on PBFA 2, 16:33428 (R;US) 

Visible spectroscopy diagnostics of light-ion beams, 16:33427 
(R;US) 

PARTICLE BEAMS 
Laser focusing of particle beams, 16:32106 (R;US) 
PARTICLE MODELS 
See also COMPOSITE MODELS 
HIGGS MODEL 
SIGMA MODEL 
UNIFIED GAUGE MODELS 

PHI, 2 deformation of the Mo 2,,; conformal minimal models, 
16:33008 (R;DK) 

Scattering matrices for PHI, 2 perturbed conformal minimal 
models in absence of kink states, 16:33009 (R;DK) 
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PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
PAIR PRODUCTION 
PHOTOPRODUCTION 

A survey on the weak boson productions: Physics of the gauge 

sector of the electroweak theory, 16:32921 (RA;JP) 
PARTICLE SIZE CLASSIFIERS 

16:31885 (PA;US) 

The field measurements of the activity-weighted size distribution 
of radon decay products, 16:32399 (R;US) 

PARTICLE TRACKS 

See also FISSION TRACKS 

Algorithms for geometrical reconstruction of events in the IHEP- 
JINR neutrino detector, 16:32251 (R;SU;In Russian) 

PARTICULATES 
Clearance of particles and lipophilic solutes from central air- 
ways, 16:32768 (R;US) 
Kinetic behavior of solid particles in fluidized beds, 16:29741 
(RA;US) 
Modeling - Analysis of particle slip and drag in a lift pipe, 
16:29823 (RA;US) 
The Healy Clean Coal Project, 16:30451 (R;US) 
PASSENGERS 

See OCCUPANTS 
PASSIVE SOLAR COOLING SYSTEMS 

Workshop on passive cooling, 16:30410 (R;LU) 
PASSIVE SOLAR HEATING SYSTEMS 

Modular system for solar walls. Part 2: Examples. Final report, 
16:30413 (1;DK;In Danish) 

Prefabricted ventilated solar walls in residential buildings: 
Phase 1. Development of prototype, measurements and effi- 
ciency calculations, 16:30412 (1;DK;in Danish) 

PATTERN RECOGNITION 
Normalization of correlations, 16:33516 (R;US) 
PAVEMENTS 


Thermal and reflectance properties of asphalts, aggregates, and 
their combinations, 16:31284 (RA;US) 
PBFA’ 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
Advanced fusion diagnostics: Annual technical report, October 
15, 1990—October 14, 1991, 16:33317 (R;US) 


PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEACH BOTTOM-2 REACTOR 
MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:31036 (RA;US) 
Supervisory selection and development yields payback, 
16:30957 (RA;US) 
PEACH BOTTOM-3 REACTOR 
MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:31036 (RA;US) 
Supervisory selection and development 
16:30957 (RA;US) 


yields payback, 


PEAT 
Absorption 
The structure of peat and its influence on water retention, 
16:29708 (RA;Fl;in Finnish) 
Chemical Composition 
Lipidic compounds associated with peat humic acids, 16:29709 
(RA;Fi;In Finnish) 
New uses for chemical fractions of peat, 16:29705 (RA;FIl) 
Chemical Properties 
Effect of humification on the lipid material of Bryales and Carex- 
Bryales peat extracts, 16:29704 (RA;Fi;in Finnish) 
Peat and peatlands, 16:29703 (R;Fl;In Finnish, English) 
Perspectives on peat research, development and technology in 
North America, 16:29706 (RA;Fl) 
Cost Benefit Analysis 
Cost-benefit analysis of natural gas and peat alternatives in en- 
ergy supply of Northern Finland.: Estimation of income and 





employment effects, estimation of environmental effects, 
16:31094 (R;Fl;in Finnish) 
Lipids 
Effect of humification on the lipid material of Bryales and Carex- 
Bryales peat extracts, 16:29704 (RA;Fl;In Finnish) 
Lipidic compounds associated with peat humic acids, 16:29709 
(RA;Fl;In Finnish) 
Meetings 
Peat and peatlands, 16:29703 (R;Fl;in Finnish, English) 
Milling 
Research on the fundamentals of milling using miller simulator, 
16:29730 (R;Fl;In Finnish) 
Physical Properties 
Peat and peatlands, 16:29703 (R;Fl;In Finnish, English) 
The structure of peat and its influence on water retention, 
16:29708 (RA;Fl;In Finnish) 
Viscosity and pipe flow properties of peat sludge, 16:29707 
(RA;Fl;In Finnish) 
Production 
Production of peat in Finland, Scotland and the Republic of Ire- 
land with small scale technology, 16:29578 (R;SE;In Swedish) 
Weather risks in peat production, 16:29731 (R;Fl;In Finnish) 
Sediments 
lron sediments of peatlands south of the city Oulu, 16:29729 
(RA;Fl;In Finnish) 
Sludges 
Viscosity and pipe flow properties of peat sludge, 16:29707 
(RA;Fl;In Finnish) 
Sultur 
Accurate determination of sulfur in peat and wood chips, 
16:29702 (R;SE;|In Swedish) 
Different forms of sulfur in peat, 16:29701 (R;SE;in Swedish) 
Water Removal 
Peat dewatering. Report on work performed at the Aelvkarieby 
laboratory during the period March 1989 - February 1991, 
16:29692 (R;SE;in Swedish) 
Some fundamental aspects of the dewatering of peat, 16:29591 
(R;SE) 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 
Comparison of US/FRG accident condition models for HTGR 
fuel failure and radionuclide release, 16:31022 (R;DE) 
Fission product transport in the high temperature gas-cooled 
reactor: Theory, program development and verification by re- 
calculation of experiments, 16:31023 (R;DE;In German) 
High flux particle bed reactor systems for rapid transmutation of 
actinides and long lived fission products, 16:29938 (R;US) 
Thermo-fiuid dynamics, corrosion and reactivity effects in case 
of water- and air-ingress accidents in high temperature reac- 
tors, 16:31021 (R;DE;In German) 
PECTINS 
Microbial extraction of beet pulp pectin, 16:31239 (RA;US) 
PEGMATITES 
Metallogenic aspects of the feldspars and micas geochemistry 
in pegmatite from Alto-Ligonha (Mocambique), 16:32810 
(I;BR;In Portuguese) 
PELLET INJECTION 
Pellet ablation studies in the TCA tokamak, 16:33366 (RA;CH) 
PELLETRON ACCELERATORS 
Linac project - actual stage, 16:32044 (IA;BR;In Portuguese) 
PELLETRONS 
See PELLETRON ACCELERATORS 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRANT INSPECTION (LIQUID) 
See LIQUID PENETRANT INSPECTION 
PENETRATORS 
Mesa: A 3-D computer code for armor/anti-armor applications, 
16:32366 (R;US) 
PENICILLIUM 
Cell associated 6-galactosidase activity in mycelial pellets of 
Aspergillus and Penicillium sp., 16:32667 (RA;US) 


PERSONNEL 
Mental Disorders 


PENNING ION SOURCES 

Injection with the multicharged ion arc source for the U-200 cy- 

clotron, 16:32167 (RA;SU;In Russian) 
PENNSYLVANIA 

See also PITTSBURGH 

A fossil generation past promotes a nuclear training future, 
16:30944 (RA;US) 

The role of performance assessment in the low-level waste 
management program of the Appalachian Compact, 16:29954 
(RA;US) 

PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 

Automatic network analyzer procedures for 5045 klystron cavi- 

ties, 16:32214 (R;US) 
PERIODATES 

Combined chemical and microbiological removal of organic sul- 
fur from coal: Technical report, March 1, 1991—May 31, 1991, 
16:29641 (R;US) 

PERIOSTEUM 
See BONE TISSUES 
PERIPHERAL COLLISIONS 
Correlation length measurement of two particles in peripheral 
collisions fo heavy ions, 16:33122 (IA;BR;In Portuguese) 
PERITONEUM 
Peritoneum radiography, 16:32633 (IA;BR;in Portuguese) 
PERMEABILITY COEFFICIENT (FLUID MECHANICS) 
See HYDRAULIC CONDUCTIVITY 
PERMIAN BASIN 
Environmental assessment: 
Volume 1, 16:30097 (R;US) 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PEROXIDASES 

See also CATALASE 

Characterization of four purified extracellular ligninases from the 
lignin-solubilizing actinomycete, Streptomyces viridosporus 
T7A, 16:32661 (RA;US) 

Physiological aspects of the regulation of extracellular enzymes 
of Phanerochaete chrysosporium, 16:32664 (RA;US) 

Production of lignin-peroxidase by Streptomyces viridosporus, 
16:32660 (RA;US) 

PERRY-1 REACTOR 
Client Perspective, 16:30930 (RA;US) 
PERRY-2 REACTOR 
Client Perspective, 16:30930 (RA;US) 
PERSONNEL 
See also CONTRACTOR PERSONNEL 
MILITARY PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 


Deaf Smith County site, Texas: 


Behavior 
Observation by general staff as a nuclear material loss detection 
element: Its utilization and evaluation in insider vulnerability 
assessment, 16:30188 (R;US) 
Computer-Aided Instruction 
Fitness for duty, 16:30138 (RA;US) 
Hanford general employee training: A million dollar cost- 
beneficial program, 16:30145 (RA;US) 
Dose Equivalents 
Dose assessment for a '°7Cs contamination incident, 16:32705 
(R;US) 
Drug Abuse 
Fitness for duty in the nuclear power industry: Annual summary 
of program performance reports, CY 1990: Volume 1, 
16:31058 (R;US) 
Management 
Automated questionnaire for sensitive positions, SF-86 (QSP 
system), 16:33454 (R;US) 
Mental Disorders 
Fear detection and removal: The psychological implications of 
the technological age, 16:31123 (RA;CA) 
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PERSONNEL 
Monitoring 


Monitoring 
A model for evaluating the effectiveness of personnel security 
assurance programs, 16:30209 (R;US) 


Occupational Exposure 
Occupational radiation exposure at commercial nuclear power 
reactors and other facilities, 1988: Twenty first annual report: 
Volume 10, 16:30179 (R;US) 


Performance 
Fitness for duty in the nuclear power industry: Annual summary 
of program performance reports, CY 1990: Volume 1, 
16:31058 (R;US) 


Security 
A model for evaluating the effectiveness of personnel security 
assurance programs, 16:30209 (R;US) 


Testing 
Fitness for duty in the nuclear power industry: Annual summary 
of program performance reports, CY 1990: Volume 1, 
16:31058 (R;US) 


Training 

A fossil generation past promotes a nuclear training future, 
16:30944 (RA:US) 

Analysis and training of cognitive skills, 16:30938 (RA;US) 

Changing the culture at Calvert Cliffs to focus on root cause 
analysis, 16:30954 (RA;US) 

Client Perspective, 16:30930 (RA;US) 

Developing and implementing a training department quality con- 
trol system, 16:30952 (RA;US) 

Double-shell tank system dangerous waste permit application: 
Volume 1, 16:29995 (R;US) 

Emergency pian training in real time, 16:30942 (RA;US) 

Florida Power and Light company’s nuclear maintenance super- 
visory training, 16:30943 (RA;US) 

Innovative techniques in maintenance training, 16:30950 (RA;US) 

Management and supervisory training: Changing the cul- 
ture/system, 16:29878 (RA;US) 

Managing service excellence. Internal customer service training, 
16:30463 (RA:US) 

Multi-site job analysis, 16:29855 (RA;US) 

Plant services (maintenance) foreman training. Inception to im- 
plementation, 16:30141 (RA;US) 

Position-specific training for technical staff personnel, 16:30923 
(RA;US) 

Reduction in O and M costs in training, 16:30956 (RA;US) 

Reduction of operating and maintenance costs through assess- 
ment of maintenance personnel proficiency, 16:30958 (RA;US) 

Specialty training - A training manager's insight, 16:30935 
(RA;US) 

Specialty training for DOE Savannah River Site personnel, 
16:30137 (RA;US) 

Specialty training: Minimizing the impact of procedure upgrade, 
16:30933 (RA;US) 

Steam generator mockup training, 16:30949 (RA;US) 

Strategies for developing and implementing specialized training, 
16:30936 (RA;US) 

Supervisory selection and development yields payback, 
16:30957 (RA;US) 

Supervisory training: From self awareness to leadership skills, 
16:30953 (RA;US) 

The 90s - The decade of the environment meeting the training 
challenge, 16:29980 (RA;US) 

The coaching network: A model for conducting and managing, 
16:30144 (RA;US) 

The experience of the Oak Ridge National Laboratory with the 
analysis of training needs, 16:30140 (RA;US) 

There is more to training than lecture, 16:30143 (RA;US) 

Training for continuous improvement, 16:30931 (RA;US) 

Training smarter: Refocus through reduction, 16:30955 (RA;US) 

Using mockups for hands-on training, 16:30142 (RA;US) 


PERSONNEL DOSIMETRY 
Improvement in indirect dosimetry technique for 29°Pu burden, 
16:33190 (IA;SU;in Russian) 
Indirect dosimetry of incorporated tritium, 16:33188 (IA;SU;In 
Russian) 
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On radionuclide internal dosimetry and its calibration provision, 
16:33187 (IA;SU;In Russian) 

On the assessment of minimum detectable radionuclide activity, 
16:33189 (IA;SU:in Russian) 

The status of ANSI N13.11: The dosimeter performance test 
standard, 16:32781 (R:US) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 

A model for evaluating the effectiveness of personnel security 

assurance programs, 16:30209 (R;US) 
PERSONNEL MONITORING 

Early lung cancer detection in uranium miners with abnormal 
sputum cytology: Technical Progress Report, September 1, 
1990—July 31, 1991, 16:32681 (R;US) 

Instrumentation of the method of identification and examination 
of microtraumas contaminated with transuranium elements, 
16:33185 (IA;SU;In Russian) 

Substantiation of the technique for determining radioactive 
aerosol inhalation with the aid of smears from nose, 16:33192 
(IA;SU;In Russian) 

Technical requirements for bioassay support services, 16:32761 
(R:US) 

PERYLENE 

Photoinduced charge separation by polymer-bound chro- 

mophores, 16:31801 (RA;US) 
PESTICIDES 

See also HERBICIDES 

Predicting the environmental distribution of compounds with un- 
known physicochemical properties from known pesticide 
properties, 16:32442 (R;US) 

PETROCHEMICAL FEEDSTOCKS 

See CHEMICAL FEEDSTOCKS 

PETROLEUM 

See also PETROLEUM FRACTIONS 

16:29825 (PA;CA) 

16:29824 (PA;CA) 

A model approach to vanadium involvement in crude oil refining: 
[Annual] progress report, 16:31716 (R;US) 

A preliminary study of permeability reduction for oil, and water 
using a resorcinol-formaldehyde gel, 16:29787 (RA;US) 

A proposed method to assess Norway's petroleum wealth, 
16:29776 (R;NO;In Norwegian) 

Basis for construction of a prognosis model for oil prices, 
16:29797 (R;NO;In Norwegian) 

Characterization of crude oils for environmental purposes: Pa- 
per at the 13th AMOP-Seminar, Edmonton, Canada, 1990, 
16:29809 (R;NO) 

Interactive chemistry of coal-petroleum processing: Final report, 
16:29617 (R;US) 

International petroleum statistics report, August 1991, 16:29800 
(R;US) 

Petroleum supply monthly, August 1991, 16:29799 (R;US) 

Petroleum: An energy profile, 16:29801 (R;US) 

Process and analytical studies of enhanced low severity co- 
processing using selective coal pretreatment: Quarterly 
technical progress report, December 1990—February 1991, 
16:29618 (R;US) 

Report to the Congress on the storage of refined petroleum 
products and on regional supply interruptions: Volume 1, 
16:29802 (R;US) 

The energy supply and demand outlook in the Asia-Pacific re- 
gion, 16:31143 (RA;US) 

Transient behavior of simultaneous flow of gas and surfactant 
solution in consolidated porous media, 16:29792 (R;US) 

[National Institute for Petroleum and Energy Research] quarterly 
technical report for April 1, 1991—June 30, 1991: Volume 1, 
Fuels research, 16:29814 (R;US) 

PETROLEUM COKE 

See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 

Carried interest and sliding scale, 16:29775 (R;NO;In Norwegian) 
PETROLEUM DISTILLATES 

See also NAPHTHA 





16:29796 (PA;CA) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 16:29650 (IA;JP;in Japanese, 
English) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 16:29651 (IA;JP;in Japanese, English) 

PETROLEUM FRACTIONS 
See also PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 
Study on upgrading technology of coal derived distillates, 
16:29667 (IA;JP;In Japanese, English) 
PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GASOLINE 

Final report on development and testing of the microwave oil- 
water monitor, 16:29812 (R;US) 

In situ soil aeration for enhanced biodegradation of hydrocar- 
bons, 16:29805 (RA;US) 

Petroleum supply monthly, August 1991, 16:29799 (R;US) 

Petroleum: An energy profile, 16:29801 (R;US) 

Report to the Congress on the storage of refined petroleum 
products and on regional supply interruptions: Volume 2, 
16:29780 (R;US) 

Report to the Congress on the storage of refined petroleum 
products and on regional supply interruptions: Volume 1, 
16:29802 (R;US) 

Report to the Congress on the storage of refined petroleum 
products and on regional supply interruptions: Volume 2, 
16:29780 (R;US) 

Report to the Congress on the storage of refined petroleum 
products and on regional supply interruptions: Volume 1, 
16:29802 (R;US) 

X-ray spectrum fluorescence analysis of carbon-based materi- 
als, 16:31650 (IA;SU) 

PETROLEUM REFINERIES 

Refinery LP modeling and decision and risk analysis, 16:31148 

(RA;US) 
PETROLEUM RESIDUES 

Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, December 1, 
1990—February 28, 1991, 16:29622 (R;US) 

PETROLEUM STOCKS 

See INVENTORIES 
PETT 

See POSITRON COMPUTED TOMOGRAPHY 
PH VALUE 

pH, Definition and measurement at high temperatures, 
16:31712 (R;US) 

PHANEROCHAETE 

Physiological aspects of the regulation of extracellular enzymes 

of Phanerochaete chrysosporium, 16:32664 (RA;US) 
PHANTOMS 

A suitability study of the fission product phantom and the bottle 
manikin absorption phantom for calibration of in vivo bioassay 
equipment for the DOELAP accreditation testing program, 
16:33203 (R;US) 

Construction and test of at least three phantoms for quality con- 
trol in radiotherapy: Final report for the period 1 May 1987 - 
31 December 1989, 16:32607 (R; XA) 

PHARYNX 

Deposition of radon progeny in nonhuman primate nasal air- 

ways, 16:32699 (R;US) 
PHASE SPACE 

Study on classical chaos in finite phase space system, 

16:33279 (IA;BR;in Portuguese) 
PHASE TRANSFORMATIONS 

See also MELTING 

Transformations and deposition of pyrite in a burner simulation 
study, 16:29762 (R;NL) 

PHENANTHROLINES 

Oligomer and mixed-metal compounds: Potential multielectron 

transter agents, 16:31806 (RA;US) 


PHOTOFISSION 


Spectroscopic and structural investigations of metal complexes 
with closed-shell configurations, 16:31707 (RA;US) 
PHENIX REACTOR 
Effects of severe irradiation conditions on the evolution of differ- 
ent initial Zy-4F microstructures, 16:31348 (R;FR) 
PHENOL 
Kinetics of growth and catechol production by Bacillus 
stearothermophilus BR219, 16:32666 (RA;US) 
PHENOXY RADICALS 
Electron transfer reactions of aromaiic sulfur radicals, 16:31831 
(RA;US) 
PHENYLAMINE 
See ANILINE 
PHENYLETHYLENE 
See STYRENE 
PHI-1019 RESONANCES 
See PHI-1020 MESONS 
PHI-1020 MESONS 
A-dependence of production cross section of PHI mesons in 
neutron-nucleus interactions at 30-70 GeV: Collaboration 
BIS-2, 16:32912 (R;SU;In Russian) 
PHILADELPHIA ELECTRIC POWER REACTOR-1 
See LIMERICK-1 REACTOR 
PHILADELPHIA ELECTRIC POWER REACTOR-2 
See LIMERICK-2 REACTOR 
PHILIPPINES 
A Philippines gasifier case study, 16:31147 (RA;US) 
PHOSPHATE GLASS 
Non-alkali —fluorophosphate 
16:31475 (IA;SU;In Russian) 
Optical and physicochemical properties of glasses of Ba(POs3)o- 
Al(PO3)3-La(PO3)3-Y(PO3)3-RF system, 16:31763 (IA;SU;In 
Russian) 
Spectroscopic properties of Nd°*+ dopant ions in phosphate 
laser glass, 16:32025 (R;US) 
PHOSPHINES 
Spectroscopic and structural investigations of metal complexes 
with closed-shell configurations, 16:31707 (RA;US) 
PHOSPHORUS COMPOUNDS 
See also PHOSPHINES 
Solvent and temperature dependence of the luminescence 
properties of binuclear transition metal complexes, 16:31711 
(RA;US) 
PHOTOCATHODES 
Simulation of APLE photoinjector, 16:32208 (R;US) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOLYSIS 
PHOTOSYNTHESIS 
Characterization of charge separation in membrane spanning 
protein reaction centers of bacterial photosynthesis, 16:32587 
(R;US) 
Energy conversion processes based on molecular excited 
states, 16:31805 (RA;US) 
Particulate models of photosynthesis: Final report, September 
1, 1986—May 31, 1991, 16:30399 (R;US) 
PHOTOCHEMISTRY 
Radiation Laboratory, University of Notre Dame quarterly report, 
April 1—June 30, 1991, 16:31833 (R;US) 
PHOTODIODES 
Performance evaluation of new large-area avalanche photodi- 
odes for scintillation spectroscopy, 16:32000 (R;US) 
Use of silicon photodiodes for individual particle detection, 
16:32264 (IA;BR;In Portuguese) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOFISSION 
Absolute photofission cross section of sup(197)Au, sup(nat)Pb, 
sup(209)Bi, sup(232)Th, sup(238)U and sup(235)U nuclei by 
69-MeV monochromatic and i photons, 16:33070 
(IA;BR) 
Study on actinide photodisintegration using gamma radiation 
produced by neutron capture, 16:33074 (IA;BR;In Portuguese) 


zirconiumcontaining glasses, 
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PHOTOGRAPHIC FILMS 


PHOTOGRAPHIC FILMS 
Making the transition to automatic processing in radiographic 
NDT, 16:31914 (RA;CA) 
Sensitometric values for industrial radiography, 
(RA;CA) 
PHOTOGRAPHS 
See IMAGES 


PHOTOLYSIS 
The photodissociation of R-NO2 molecules, 16:31823 (R:US) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON BEAMS 

High Py electronucilear reactions and spin observables, 
16:33080 (R;FR) 

Polarimeter based on gaseous deuterium target and semicon- 
ductor detectors, 16:32324 (R;UA;In Russian) 

Using of the NR-2000 storage ring internal beam in nuclear ex- 
periment, 16:32223 (R;UA;In Russian) 

PHOTON DETECTION (GAMMA) 

See GAMMA DETECTION 

PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON-NUCLEON INTERACTIONS 

Dispersion relations and electric quadrupole amplitude of 533 
(1232) isobar photoexcitation: No. 5, 16:32959 (IA;SU;In Rus- 
sian) 

PHOTON-PHOTON INTERACTIONS 

A spin-parity analysis of ~-y->rhot*trho~, 16:32901 (R;DE) 

Process +y*-y*->z° and nonlocality of condensates, 16:32966 
(R;SU;In Russian) 

PHOTONUCLEAR REACTIONS 

See also PHOTOFISSION 

Determination of déparaiie: ANd AS perpendicular SECtions in deuteron 
photodisintegration, 16:33025 (R;UA;In Russian) 

Measurement of Z-asymmetry in reactions *He(+,p)*H and 
“He(+,p) in soft range of photon spectra, 16:33032 (R;UA;In 
Russian) 

Meson-exchange calculation of the d(-+,p)n reaction in the GeV 
energy region, 16:33079 (R;US) 

Study of photoabsorption mechanisms in sup(64)Zn by means 
of electrodisintegration measurements, 16:33123 (IA;BR) 

PHOTOPRODUCTION 

Inclusive production of rho° mesons on protons with photons, 
pion and kaon beams in the energy range from 65 to 175 
GeV, 16:32898 (R;DE;In German) 

Isolated prompt photon production at collider energies, 
16:32934 (R;US) 

PHOTOSYNTHESIS 

Characterization of the spin multiplicity of an electron transfer 
reaction, 16:30374 (RA;US) 

Fiber-optic based apparatus for the nondestructive, in vivo mea- 
surement of photosynthesis: Application to environmental 
monitoring, 16:32452 (RA;US) 

Investigation of the mechanisms of charge separation in natural 
and artificial photosynthesis, 16:30360 (RA;US) 

On the question of similarity in structure and transport dynamics 
of the PS 2 and bacterial reaction centers, 16:30361 (RA;US) 

Particulate models of photosynthesis: Final report, September 
1, 1986—May 31, 1991, 16:30399 (R;US) 

The role of spin chemistry in the primary events of photosynthe- 
sis, 16:31796 (R;US) 

Theoretical modeling of electron spin polarization for interacting 
radical pairs in natural and artificial photosynthesis, 16:30392 
(RA;US) 

Theoretical studies of bacterial reaction centers, 16:30359 
(RA;US) 

Visualizing photosynthesis through processing of chlorophy'l flu- 
orescence images, 16:30405 (R;US) 

PHOTOSYNTHETIC BACTERIA 

Assembly of reaction center-cytochrome c electron transfer 

complexes, 16:30393 (RA;US) 


16:31915 


Kinetic isotope effects as mechanistic probes in purple mem- 
brane and enzyme-catalyzed cis-trans isomerization, 
16:30365 (RA;US) 

Monitoring sequential electron transfer with EPR, 16:30362 
(RA;US) 

On the question of similarity in structure and transport dynamics 
of the PS 2 and bacterial reaction centers, 16:30361 (RA;US) 

Photoinduced spin-polarized radical ion pair formation in a fixed- 
distance photosynthetic model system at 5 K, 16:30395 
(RA;US) 

Tunneling paths of nuclei as well as electrons in electron trans- 
fer, 16:30375 (RA;US) 

PHOTOSYNTHETIC REACTION CENTERS 

Characterization of charge separation in membrane spanning 
protein reaction centers of bacterial photosynthesis, 16:32587 
(R;US) 

The role of spin chemistry in the primary events of photosynthe- 
sis, 16:31796 (R;US) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Jointing techniques for photovoltaic solar cells, 16:30401 
(R;NL;In Dutch) 

PHOTOVOLTAIC POWER PLANTS 

Recommendations for establishing local rural electrification pro- 

grams using photovoltaic systems, 16:30407 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 

Physical and operational status of the photovoltaic systems in 
the municipality of Pinotepa de Don Luis, Oaxaca, one year 
after their installation, 16:30406 (R;US) 

PHTHALATES 
Biodegradation of mixtures of hazardous organic compounds, 
16:29806 (RA;US) 
PHWR TYPE REACTORS 

See also BRUCE-1 REACTOR 
BRUCE-3 REACTOR 
GENTILLY-2 REACTOR 
PICKERING-2 REACTOR 
PICKERING-5 REACTOR 
POINT LEPREAU-1 REACTOR 
POINT LEPREAU-2 REACTOR 
WOLSUNG-1 REACTOR 

Development in design and engineering of KWU fuel for light 
and heavy water reactors, 16:30758 (IA;CA) 

Development of distributed control systems for Indian PHWRs - 
Issues involved in networking, 16:30791 (RA;XA) 

Distributed computer control system for on-power fuel handling 
in Indian PHWRs - Communication between computers, 
16:30783 (RA;XA) 

Use of digital hardware in Indian PHWRs and a proposed C and 
| scheme for 500 MWe PHWR stations, 16:30802 (RA;XA) 

PHYSICAL PROTECTION 

SENLEX: A sensor layout expert system: Volume 3, Reference 
manual, 16:30206 (R;US) 

Security protection of nuclear facilities and nuclear materials - 
analysis and effectiveness evaluation of the physical protec- 
tion system, 16:30192 (IA;CS;in Czech) 

Systematic analysis of vulnerability to intrusion, 16:30193 
(IA;CS;in Czech) 

PHYSICAL PROTECTION DEVICES 
See also SECURITY SEALS 
16:31881 (PA;US) 

PHYSICAL RADIATION EFFECTS 

Nuclear data for radiation damage assessment and related 
safety aspects 1989: Proceedings of an advisory group meet- 
ing held in Vienna, 19-22 September 1989, 16:30749 (R;XA) 

PHYSICS 
See also ATOMIC PHYSICS 

HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 

Experimental and theoretical physics: Collection, 16:32830 (1;SU) 

Experimental and theoretical physics: Collection, 16:32829 (1;SU) 

Experimental and theoretical physics: Collection, 16:32828 (1;SU) 

Experimental and theoretical physics: No. 3, 16:32832 (I;SU) 

Experimental and theoretical physics: No. 5, 16:32831 (1;SU) 


868 ERA Vol. 16, No. 11 





JINR Rapid Communications: Collection. 16:32833 (R:SU) 
JINR Rapid Communications: Collection, 16:32834 (R;SU) 
Pl-1016 RESONANCES 
See MESONS 
PICKERING-2 REACTOR 
Management of irradiated components from the Pickering units 
1/2 retube, 16:30989 (IA;CA) 
PICKERING-5 REACTOR 
Development of a telescopic ram and its control system, 
16:30629 (IA;CA) 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PILOT PLANTS 
See also WIPP 
Design and construction of a pilot plant for coal based hydrogen 
production, 16:29674 (IA;JP;in Japanese, English) 
Development and construction of 200t/d pilot plant for entrained 
flow coal gasification combined cycle power generation tech- 
nology, 16:29677 (IA;JP;In Japanese, English) 
Engineering construction and operation of 150t/d coal liquefac- 
tion pilot plant, 16:29656 (IA;JP;In Japanese, English) 
Research on 1t/d process supporting unit (PSU), 16:29657 
(IA;JP;In Japanese, English) 
Research on support for design and operation of pilot plant, 
16:29675 (IA;JP;In Japanese, English) 
Research on support for pilot plant, 16:29663 (IA;JP;In Japan- 
ese, English) 
PINELLAS PLANT 
Pinellas Plant site environmental report for calendar year 1990: 
Environmental health and safety programs: Revision A, 
16:30106 (R;US) 
Pinellas Plant site specific plan: 
safety programs, 16:30105 (R;US) 
PINES 
Comparative investigations regarding the influence of toxic gases 
on the terpene emission of spruces and pines in different sites 
as well as in fumigation chambers, 16:32772 (1;DE;In German) 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Pion-nucleus cross sections, 16:33138 (R;SU;In Russian) 
PION PLUS REACTIONS 
Pion-nucleus cross sections, 16:33138 (R;SU;In Russian) 
PION REACTIONS 
See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
A new measurement of e’/e by the NA31 experiment, 16:32979 
(R;FR) 
Investigations of the particle production process in hadron- 
nucleus collisions: intensities of particles, 16:33133 (R;SU) 
University of Colorado at Boulder ‘Nuclear Physics Laboratory 
technical progress report, 16:33013 (R;US) 
PION-PION INTERACTIONS 
an-scattering in the quark confinement model. Scattering 
lengths, 16:32964 (R;SU) 
PION-PROTON INTERACTIONS 
Inclusive production of rho® mesons on protons with photons, 
pion and kaon beams in the energy range from 65 to 175 
GeV, 16:32898 (R;DE;in German) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
Antiproton-proton annihilation at 32 GeV/c and nucleon struc- 
ture, 16:32911 (RA;SU) 
Can Goldberger-Treiman relation be derived for massless pions, 
16:32952 (R;SU) 
Giant resonances in single and double charge exchange, 
16:33026 (R;US) 


Environmental health and 


PLANTS 


Pion-induced scattering above the 3,3 resonance, 16:33145 
(R:US) 

Scaling test in two-component models of multiple production of 
particles using the collaboration data UA-7 CERN, 16:32957 
(IA;SU;In Russian) 

Single- and double-charge exchange at low pion energies, 
16:33049 (R;US) 

The pion resonance in linear sigma model, 16:33115 (IA;BR;In 
Portuguese) 

PIONS MINUS 

Estimation of size of secondary particle emission region in pro- 
cesses with cumulative particle production, 16:32908 
(R:SU;In Russian) 

PIONS NEUTRAL 

Characteristics of neutral pion production process in x~+Xe nu- 

clear collisions at 3.5 GeV/c momentum, 16:33060 (R;SU) 
PIPE JOINTS 

Non destructive methods of control of skum build-up in the joints 

of preinsulated district heating pipes, 16:31300 (1;DK;In Danish) 
PIPELINES 

16:31898 (PA;CA) 

Materials effects on acoustic emission during deformation and 
fracture, 16:31929 (RA;CA) 

PIPERAZINES 

Pico- and nanosecond studies of the photoreduction of ben- 

zophenone by tertiary amines, 16:31812 (RA;US) 
PIPES 

16:31263 (PA;CA) 

Calculation of cross section of helium pipes for cryogenic sys- 
tems, 16:31874 (R;UA;in Russian) 

Failure probability estimate of type 304 stainless steel piping, 
16:30902 (RA;US) 

Loss-of-coolant accident analyses of the Advanced Neutron 
Source Reactor, 16:30959 (R;US) 

REGIME-4 code for prediction of flow REGIME transition in a 
horizontal pipe, annulus and bundle flow under gas-liquid two- 
phase flow, 16:30752 (IA;CA) 

PITTSBURGH 

Advanced Coal Liquefaction Research and Development Facility, 
Wilsonville, Alabama: Run 259 with Pittsburgh No. 8 (ireland 
Mine) coal: Technical progress report, 16:29614 (R;US) 

PIXE ANALYSIS 

Homogeneity and reliability of reference materials from the as- 
pect of XRF and PIXE analyst, 16:31511 (RA;XA) 

X-ray analysis using spectrum excitation by monoenergetic fluo- 
rescence, protons and alpha-particles, 16:31666 (IA;SU) 

PLANT BREEDING 

Gamma rays effect on inducing semidwarf mutants with good 
quality in the local durum wheat variety (Hamari), 16:32684 
(R;SY;In Arabic) 

PLANT CELLS 
New methods for growing plant and mammalian cells and for 
dissociation of methanol, 16:30311 (RA;US) 
PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANT FOSSILS 
See FOSSILS 
PLANT GROWTH 

A simple, structured model for the growth of wild carrot cells, 
16:30247 (RA;US) 

Controls over nutrient flow through plants and microbes in Arctic 
tundra, 16:32601 (R;US) 

Grassland/atmosphere response to changing climate: Coupling 
regional and local scales: Annual progress report, 16:32458 
(R;US) 

The effect of low dose gamma irradiation on maize production 
(1985-1988), 16:32683 (R;SY;In Arabic) 

PLANTS 
See also ALGAE 
FUNGI 
HERBS 
TREES 
Food production after a nuclear war, 16:32690 (R;SE;in Swedish) 
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PLANTS 


Grassland/atmosphere response to changing climate: Coupling 
regional and local scales: Annual progress report, 16:32458 
(R:US) 

Ra 226 and Pb 210 concentration ratios in terrestrial and wet- 
land plants on inactive and abandoned uranium mill tailings in 
Canada, 16:32487 (IA:CA) 

Semi-annual report of the Department of Energy, Deputy Assis- 
tant Secretary for Environment, Quality Assessment Program, 
16:32403 (R:US) 

PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 
ROTATING PLASMA 

Department of Thermonuclear Research annual report 1989, 
16:33306 (R;PL) 

Electromagnetic structure of neutrino in magnetized plasma, 
16:33374 (R;DK) 

Existence of infiniteparametrical family of vortices in two- 
dimensional hydrodynamic equations, 16:33335 (R;SU;In 
Russian) 

Lateritinga project: a geochemical orientation study for Amazon 
lateritic, 16:32482 (I;BR;In Portuguese) 

Papers contributed to the 18th EPS conference on controlled fu- 
sion and plasma physics, 16:33305 (R;CH) 

Plasma Physics Research Institute, Lawrence Livermore Na- 
tional Laboratory, University of California, Davis annual report 
for fiscal year 1989, 16:33383 (R;US) 

PLASMA (BLOOD) 

See BLOOD PLASMA 
PLASMA (QUARK) 

See QUARK MATTER 
PIASMA CENTRIFUGES 

Vacuum-arc plasma centrifuge applied to stable isotope separa- 
tion, 16:31781 (R;BR;In Portuguese) 

PLASMA DENSITY 

Density limit studies in the TCA tokamak, 16:33370 (RA;CH) 

Low-frequency (w<<u»;) edge plasma density and potential 
fluctuations under ICRF heating in the URAGAN-S3 torsatron, 
16:33363 (R;UA;In Russian) 

Simulation of MHD activity during density limit disruptions in 
tokamaks, 16:33371 (RA;CH) 

PLASMA DIAGNOSTICS 

Advanced fusion diagnostics: Annual technical report, October 
15, 1990—October 14, 1991, 16:33317 (R;US) 

Beat wave current drive experiment on DDT: Progress report, 
16:33315 (R;US) 

Diagnostics of alpha particles in ITER, TSP, CIT with the He 
and Li beam injection, 16:33342 (R;SU) 

On methods of measuring the relative plasma composition by 
active charge exchange, 16:33349 (R;DE) 

Plasma diagnostics in compact torus of UNICAMP (Campinas 
state university), 16:33347 (R;BR;In Portuguese) 

Radiation hardening of diagnostics, 16:33364 (R;US) 

PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA DISRUPTION 
The influence of plasma motion on disruption generated run- 
away electrons, 16:33377 (R;US) 
PLASMA DRIFT 
Density limit studies in the TCA tokamak, 16:33370 (RA;CH) 
PLASMA FOCUS DEVICES 

Experimental studies of physical processes during putting into 

operation of a plasma focus, 16:33344 (IA;SU;In Russian) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
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Measurement of toroidal and poloidal plasma rotation in TCA, 
16:33365 (RA:CH) 

The generation of harmonics and the coupling between MHD 
activity and the fundamental frequency during Alfven wave 
heating in TCA, 16:33368 (RA:CH) 

PLASMA IMPURITIES 

Form invariance in convective-diffusive systems with applica- 

tions to impurity transport, 16:33326 (R;US) 
PLASMA MICROINSTABILITIES 

See also DRIFT INSTABILITY 

Unified fluid/kinetic description of magnetized plasmas: Part 2, 
Applications, 16:33385 (R;US) 

PLASMA POTENTIAL 

Low-frequency (w<<w,j) edge plasma density and potential 
fluctuations under ICRF heating in the URAGAN-S3 torsatron, 
16:33363 (R;UA;In Russian) 

PLASMA SIMULATION 
A brief introduction to CONDOR, 16:33382 (R;US) 
PLASMA SWITCHES 

16:32016 (PA:US) 

16:32013 (PA;:US) 

16:32014 (PA;US) 

Proceedings of the second switch tube advanced technology 
meeting, 16:32022 (R;US) 

PLASMONS 
Absorption of plasmons by a Langmuir soliton, 16:33352 
(R;SU;in Russian) 
PLASTICS 
See also POLYURETHANES 
REINFORCED PLASTICS 
MSW volume reduction, value recovery, and value addition, 
16:31266 (RA;US) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 

Solid superacids as coal liquefaction catalysts: Final report, 
September 1987—December 1990, 16:29615 (R;US) 

Vectorial photocurrents in surface-modified photosynthetic 
membranes, 16:30363 (RA;US) 

PLESIOTHERAPY 
See RADIOTHERAPY 
PLUGGING AGENTS 

A preliminary study of permeability reduction for CO2 and water 
using a resorcinol-formaldehyde gel, 16:29786 (RA;US) 

A preliminary study of permeability reduction for oil, and water 
using a resorcinol-formaidehyde gel, 16:29787 (RA;US) 

Gel screening studies, 16:29784 (RA;US) 

Impact of gelation pH, rock permeability, and lithology on the 
performance of a monomer-based gel, 16:29785 (RA;US) 

Rheology of chromium(IIl)-xanthan gels and gelants in porous 
media, 16:29788 (RA;US) 

PLUMES 

Application of Monte Carlo simulation to estimate probabilities 
for the best and health conservative estimates of receptor well 
concentrations, 16:32776 (R;US) 

PLUTONIC ROCKS 
See also GRANITES 
PEGMATITES 

Lithogeochemistry of the main unities of Pelotas batholith from 
Rio Grande do Sul State, 16:32801 (1;BR;In Portuguese) 

Maurim intrusive suite: a calc-alkacic batholite zoned of catari- 
nense shield, 16:32805 (1;BR;in Portuguese) 

Metallogenic aspects of Itu intrusive suite, 16:32481 (1;BR;In 
Portuguese) 

Shoshonitic intrusion magmatism in Pajeu-Paraiba belt: the 
Bom Jardim complex, 16:32800 (I;BR;in Portuguese) 

Transamazonic foundation from Borborema Province, 16:31524 
(l;BR;In Portuguese) 

PLUTONIUM 

Actinide isotopic analysis system for Los Alamos plutonium- 
handling facility, 16:30210 (R;US) 

An advanced automated titration system for pure plutonium 
metal, 16:31689 (R;US) 





Design and fabrication of SGS plutonium standards, 16:30203 
(R;US) 

Determination in lifetime plutonium and americium body burden 
using whole-body counter, 16:33179 (IA;SU;in Russian) 

Flow sheets and flow diagrams of precipitation separations pro- 
cess, 16:29879 (R;US) 

Integrated unit operations within the Advanced Testing Line for 
Actinide Separations (ATLAS), 16:30039 (R;US) 

Liquid waste processing from plutonium (Ill) oxalate precipita- 
tion, 16:29882 (l;AR;In Spanish) 

Management of nuclear materials in an R&D environment at the 
Los Alamos National Laboratory, 16:30201 (R;US) 

Plutonium spectrophotometric analysis, 16:31837 (I;AR;In 
Spanish) 

Screening study of the effect of various impurities on the density 
of plutonium, 16:31404 (R;US) 

Validity of Hansen-Roach cross sections in low-enriched ura- 
nium systems, 16:33155 (R;US) 

PLUTONIUM 236 

Activity of V.G. Khiopin Radium Institute in the area of analytical 

quality control, 16:31835 (RA;XA) 
PLUTONIUM 238 

Activity of V.G. Khlopin Radium Institute in the area of analytical 
quality control, 16:31835 (RA;XA) 

Comparison of bone lesions induced by inhaled °°SrClz or 
238PuO., 16:32702 (R;US) 

Plutonium isotopic analysis system for plutonium samples en- 
riched in 29®Pu in EP 60/61 and fuel-clad containers: Volume 
3, Part 1: Software manual, 16:31695 (R;US) 

Resorption of some compounds of 2°®Pu and 29°Pu through 
skin of rats and pigs, 16:32723 (IA;SU;In Russian) 

The toxicity of inhaled particles of 75°PuO, in dogs, 16:32704 
(R;US) 

Using uncertainty analyses to test for differences in fractional 
transfers of 25°Pu and 29%240Pu to cattle grazing a contami- 
nated arid environment, 16:32758 (R;US) 

PLUTONIUM 239 

Activity of V.G. Khlopin Radium Institute in the area of analytical 
quality control, 16:31835 (RA;XA) 

Electrofission and photofission of sup(239)Pu, 16:33075 (IA;BR) 

Resorption of some compounds of °°8Pu and 29®Pu through 
skin of rats and pigs, 16:32723 (IA;SU;In Russian) 

Using uncertainty analyses to test for differences in fractional 
transfers of 2°°Pu and 25%249Py to cattle grazing a contami- 
nated arid environment, 16:32758 (R;US) 

PLUTONIUM 240 

Activity of V.G. Khlopin Radium Institute in the area of analytical 
quality control, 16:31835 (RA;XA) 

Using uncertainty analyses to test for differences in fractional 
transfers of 25°Pu and 29%240Py to cattle grazing a contami- 
nated arid environment, 16:32758 (R;US) 

PLUTONIUM 242 

Activity of V.G. Khlopin Radium Institute in the area of analytical 

quality control, 16:31835 (RA;XA) 
PLUTONIUM ALLOYS 

See also PLUTONIUM BASE ALLOYS 

Survey of literature, phase diagrams and data: Part 1, Pu-Ag to 
Pu-Sn, 16:31413 (R;US) 

PLUTONIUM BASE ALLOYS 

Screening study of the effect of various impurities on the density 

of plutonium, 16:31404 (R;US) 
PLUTONIUM CARBONATES 
Plutonium solubilities, 16:31844 (R;SE) 


PLUTONIUM CHLORIDES 
Implementation of dicesium hexachloroplutonate (DCHP) pro- 
duction at the Rocky Flats Plant, 16:29873 (R;US) 
PLUTONIUM COMPOUNDS 
See also PLUTONIUM CARBONATES 
PLUTONIUM CHLORIDES 
PLUTONIUM HYDROXIDES 
PLUTONIUM NITRATES 
PLUTONIUM OXIDES 
PLUTONIUM PHOSPHATES 


POLARIZED BEAMS 


Liquid waste processing from plutonium (Ill) oxalate precipita- 
tion, 16:29882 (|;AR;In Spanish) 
Modified model of lung clearance, 16:32722 (IA;SU;In Russian) 
PLUTONIUM HYDROXIDES 
Plutonium solubilities, 16:31844 (R;SE) 
PLUTONIUM NITRATES 
Application of microwaves in the denitration of nitric solutions of 
uranium and/or plutonium, 16:29881 (1;AR;In Spanish) 
PLUTONIUM OXIDES 
Plutonium solubilities, 16:31844 (R;SE) 
Radiation-induced mesotheliomas in rats, 16:32700 (R;US) 
The use of Catalyzed Electrolytic Plutonium Oxide Dissolution 
(CEPOD) for waste treatment, 16:30053 (R;US) 
PLUTONIUM PHOSPHATES 
Plutonium solubilities, 16:31844 (R;SE) 
PLZT 
Electrooptic effects and photosensitivities of PLZT thin films, 
16:31501 (R:US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC CONTROLLERS 
16:29888 (PA;US) 
PNEUMOCONIOSES 
Pneumoconiosis in rats exposed chronically to oil shale dust and 
diesel exhaust, alone and in combination, 16:32769 (R;US) 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT BEACH-1 REACTOR 
Developing and implementing a training department quality con- 
trol system, 16:30952 (RA;US) 
POINT BEACH-2 REACTOR 
Developing and implementing a training department quality con- 
trol system, 16:30952 (RA;US) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT LEPREAU-1 REACTOR 
Critical safety parameters: The logical approach to refresher 
training, 16:30941 (RA;US) 
Fuel management and fuel performance at Point Lepreau Gen- 
erating Station, 16:30661 (IA;CA) 
On-site contingency planning at Pt. Lepreau NGS, 16:31000 
(IA;CA) 
Operational safety management at Point Lepreau Generating 
Station, 16:30647 (IA;CA) 
Point Lepreau Generating Station: 4 years of reliable produc- 
tion, 16:30636 (IA;CA) 
Shut-off rod performance study for the Point Lepreau reactor, 
16:30805 (IA;CA) 
POINT LEPREAU-2 REACTOR 
Critical safety parameters: The logical approach to refresher 
training, 16:30941 (RA;US) 
Fuel management and fuel performance at Point Lepreau Gen- 
erating Station, 16:30661 (IA;CA) 
On-site contingency planning at Pt. Lepreau NGS, 16:31000 
(IA;CA) 
Operational safety management at Point Lepreau Generating 
Station, 16:30647 (IA;CA) 
Point Lepreau Generating Station: 4 years of reliable produc- 
tion, 16:30636 (IA;CA) 
POISEVILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 
Radioactive contamination of the forests in Southern Poland in 
the year 1987, 16:31019 (R;PL;In Polish) 
POLARIMETERS 
Polarimeter based on gaseous deuterium target and semicon- 
ductor detectors, 16:32324 (R;UA;In Russian) 
XUV polarimeter for undulator radiation measurements, 
16:32228 (R;US) 
POLARIZED BEAMS 
Measurement of synchrotron beam polarization, 16:32131 (R;US) 
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POLARIZED BEAMS 


Physics with polarized hyperons and low energy anti-protons at 

KAON Factory, 16:32919 (RA;JP) 
POLARIZED TARGETS 

VME online system of the Bonn polarized nucleon targets and po- 

larization measurements on NH3, 16:32128 (R;DE;In German) 
POLISH ORGANIZATIONS 

Department of Thermonuclear Research annual report 1989, 

16:33306 (R;PL) 
POLLUTANTS 

Annual site environmental report for calendar year 1990, United 
States Department of Energy, Kansas City Plant, Kansas 
City, Missouri: Environmental Protection Department, 
16:32516 (R;US) 

Climate change and developing countries: Priorities for policy 
research in the Netherlands, 16:31140 (R;NL) 

Electrokinetic remediation of contaminated soils, 
(R;US) 

Integrated energy and environmental planning for Bornholm: 
Report A: Environmental status (Denmark), 16:32421 (1;DK;In 
Danish) 

Knolls Atomic Power Laboratory annual environmental monitor- 
ing report, calendar year 1990, 16:30102 (R;US) 

Modeling human exposure to hazardous-waste sites: A ques- 
tion of completeness, 16:32762 (R;US) 

Pinellas Plant site environmental report for calendar year 1990: 
Environmental health and safety programs: Revision A, 
16:30106 (R;US) 

Sampling of atmospheric carbonyl compounds for determination 
by liquid chromatography after 2,4-dinitrophenylhydrazine la- 
belling: Revision, 16:32384 (R;US) 

Transport of contaminated sediment during floods in White Oak 
Creek near Oak Ridge, Tennessee, 16:32455 (R;US) 

POLLUTION ABATEMENT 

See also AIR POLLUTION ABATEMENT 

Cornerstones for the ecological development and redevelop- 
ment in the new Federal States, 16:31105 (1;DE;In German) 

POLLUTION CONTROL 
Risk assessment of microorganisms used in pollution control, 
16:32764 (RA;US) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
INERTIAL SEPARATORS 

16:32562 (PA;US) 

ASA-NDE of solids/ceramics, 16:29713 (RA;US) 

Advanced development of the nested-fiber filter, 16:29712 
(RA;US) 

Mechanical analysis of ceramic cross flow filters, 16:29711 
(RA;US) 

Smart structures for fossil energy applications, 16:32357 (RA;US) 

Thermal/chemical degradation of chemical candle filter materi- 
als, 16:31436 (RA;US) 

Thermal/chemical stability of ceramic cross flow filter materials, 
16:31435 (RA;US) 

POLONIUM 210 

Polonium and the environment, 16:32405 (1;BR;in Portuguese) 

Two radioecological surveys in the high background radiation 
area of Yangjian, Guangdong province, China—contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
cassava and their transfer, 16:32489 (IA;IR) 

POLY(ISOBUTYLENE OXIDE) 

See EPOXIDES 

ORGANIC POLYMERS 

POLY(VINYLIDENE FLUORIDE) 

See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACRYLONITRILE 

See ORGANIC POLYMERS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Clearance of particles and lipophilic solutes from central air- 
ways, 16:32768 (R;US) 

Development of a differential volume reactor system for soil 
biodegradation studies, 16:29727 (RA;US) 

POLYCYCLIC SULFUR HETEROCYCLES 
Organic conductive polymer films, 16:30372 (RA;US) 


16:32535 
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POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 

Asymmetric polymeric porphyrin films by interfacial polymeriza- 
tion, 16:31820 (RA;US) 

Electrochemical applications of 
16:30377 (RA;US) 

Excitation transport in aggregates of chromophore tagged poly- 
mers, 16:31810 (RA;US) 

Investigations of the effects of isotopic substitution and pressure 
on miscibility in polymer-polymer and polymer-solvent sys- 
tems: Progress report, September 1, 1988—February 1, 1991, 
16:31510 (R;US) 

Magnetic field effects in Cr(Ill) complexes, 16:31811 (RA;US) 

Photoinduced electron transfer in ordered polymers: Charge 
transport forpoly(amino acids) containing electroactive side 
chains, 16:31802 (RA;US) 

X-ray absorption studies of organo-disulfide redox cathodes, 
16:31505 (R;US) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSACCHARIDES 
See also CELLULOSE 
HEMICELLULOSE 
LIGNIN 
PECTINS 
STARCH 
Bioreactor design considerations in the production of high- 
quality microbial exopolysaccharide, 16:30298 (RA;US) 
Kinetic investigation and mathematical modelling of methano- 
genesis, 16:30287 (RA;US) 
Seed gum of Stiphnodendron barbatiman, 16:30321 (RA;US) 
POLYSULFIDES 

See SULFIDES 
POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHIONATES 

See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 

See SULFUR COMPOUNDS 
POLYURETHANES 

Programmable shot controller development: 
16:31255 (R;US) 

Thermal insulation of district heating pipes with materials free 
from CFC. Vacuumsuperinsulation and CO,2 foamed 
polyurethane: Final report, 16:31307 (R;SE;in Swedish) 

POMERANCHUK PARTICLES 

Soft and hard pomerons: Is there a distinction?, 16:32985 (R;US) 
POMERONS 

See POMERANCHUK PARTICLES 
POPLARS 

Enzyme adsorption/desorption during the hydrolysis of pre- 
treated poplar, 16:30305 (RA;US) 

The simultaneous saccharification and fermentation of pre- 
treated woody crops to ethanol, 16:30306 (RA;US) 

POROUS MATERIALS 

Computational models of the hydrodynamics of fractured- 
porous media, 16:32447 (R;AR;In Spanish) 

Fourier component analysis of three Euler-Lagrangian methods 
applied to the one-dimensional advection-dispersion model, 
16:32546 (R;US) 

Transient behavior of simultaneous flow of gas and surfactant 
solution in consolidated porous media, 16:29792 (R;US) 

PORPHYRINS 
See also CHLOROPHYLL 
HEMOGLOBIN 

Asymmetric polymeric porphyrin films by interfacial polymeriza- 
tion, 16:31820 (RA;US) 

Combined influences of electronic structure, solvent energetics 
and solvent dynamics on electron transfer kinetics, 16:31817 
(RA;US) 

Conformation and substituent effects on spin distributions in 
cation radicals, 16:31818 (RA;US) 


soluble polyelectrolytes, 


Final report, 





Hydrogen bonding and substituent contro! of conformations 
Crystallographic studies of non-planar porphyrins, 16:30373 
(RA;US) 

Metalloporphyrins as energy transfer catalysts, 
(RA;US) 

Multistep photoinitiated electron transfer in molecular pentads 
and tetrads, 16:30379 (RA:US) 

Photoinitiated electron transfer in multi-chromophoric species: 
Synthetic tetrads and pentads featuring diquinone moieties: 
Technical progress report, September 1, 1990—April 30, 1991, 
16:30400 (R;US) 

Photophysical properties and resonance Raman spectra of 
meso-substituted porphyrins, 16:30378 (RA;US) 

Reversible charge transfer in meso-linked porphyrin- 
anthraquinone molecules, 16:31798 (RA;US) 

Structural consequences of redox reactions, 16:31815 (RA;US) 

Time resolved FT-EPR study of excited state electron transfer 
reactions, 16:31797 (RA;US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

Multi-site job analysis, 16:29855 (RA;US) 

Regional flood hazard assessment of the Paducah and 
Portsmouth Gaseous Diffusion Plants, 16:30149 (R;US) 

Seismic hazard studies at the Department of Energy owned Pa- 
ducah and Portsmouth Gaseous Diffusion plants, 16:30146 
(R;US) 

POSITIVE IONS 

See CATIONS 

POSITRON BEAMS 

Liquid and solid Ga and Bi studies with a variable energy 

positron beam, 16:33209 (R;US) 
POSITRON CHANNELING 

Radiation of relativistic particles in conditions of multiple-value 

deviation function, 16:33290 (R;UA;In Russian) 
POSITRON COMPUTED TOMOGRAPHY 
Physiological imaging with PET and SPECT in Dementia, 
16:32652 (R;US) 
POSITRON SOURCES 
Short comments on positron source, 16:32201 (RA;JP) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONIUM 

[Development of a positronium atom diagnostic beam to study 
transport in tokamaks]: Technical progress report, September 
1990—September 1991, 16:33316 (R;US) 

POST-IRRADIATION EXAMINATION 

Post-irradiation examination techniques for water reactor fuel: 
Proceedings of a technical committee meeting held in Work- 
ington, Cumbria, United Kingdom, 11-14 September 1990, 
16:30769 (R;XA) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

Biomass-to-gasoline: Catalyst and feedstock effects, 16:30320 
(RA;US) 

Identification of artificial gamma-emitting nuclides using a 
scintillator-based gamma-ray spectral logging system, 
16:32519 (R;US) 

POTASSIUM 39 

Statistical model of proton decay from sup(40)Ca excited by real 
photons to the ground state of sup(39)K in the region of giant 
electric dipole resonance, 16:33048 (IA;BR;In Portuguese) 

POTASSIUM CARBONATES 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Seventh quarterly report, April 1, 1991—June 
30, 1991, 16:29624 (R;US) 

POTASSIUM CHLORIDES 
Equations of state for solid NaCI-KCi and liquid NaCl-KCI-H20, 
16:31492 (R;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
POTASSIUM CHLORIDES 
POTASSIUM OXIDES 

Alkali transformation in a self-sustained combustor, 16:29758 

(RA;US) 


16:31799 


POWER REACTORS 


POTASSIUM OXIDES 
Neutron scattering from the flux lattice in high temperature su- 
perconductors, 16:31443 (R:US) 


POTENTIAL BARRIERS 
See POTENTIALS 


POTENTIALS 
See also NUCLEAR POTENTIAL 
Quantum Monte Carlo study of symmetry breaking in a double- 
well chain, 16:33291 (R;US) 


POWDERS 
Possibility of employing theoretical correction method for X-ray 
fluorescence analysis of heterogeneous powder samples, 
16:31658 (IA:SU) 
Ways of taking into consideration heterogeneity of a powder 
sample in X-ray fluorescence analysis, 16:31659 (IA:SU) 


POWER DEMAND 
Experience in energy and electricity supply and demand plan- 
ning with emphasis on MAED and WASP among member 
states in Europe, the Middle East and North Africa: Proceed- 
ings of a workshop held in Nicosia, Cyprus, 11-15 December 
1989, 16:31153 (R;XA) 


POWER DENSITY 
Thermal power uprating of CANDU reactors, 16:30619 (IA;CA) 


POWER GENERATION 

See also COGENERATION 

Electricity from waste heat, 16:31136 (R;Fl;in Finnish) 

Energy and the public. Contry report Sweden: Study within the 
work of a Technical Study Committee in World Energy Confer- 
ence (WEC), 16:31128 (R;SE) 

Virginia power's nuclear unit life extension program, 16:30731 
(IA;CA) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMONUCLEAR POWER PLANTS 

Coal selection for conversion, 16:29672 (IA;JP;in Japanese, 
English) 

Development of coal conversion technology data processing 
system, 16:29673 (IA;JP;In Japanese, English) 

Investigation of treatment method coal and vacuum bottoms used 
as gasifier feedstock, 16:29679 (IA;JP;in Japanese, English) 

Laser processing in power plants, 16:32004 (R;Fl;in Finnish) 

Research and development of coal cleaning system, 16:29671 
(IA;JP;In Japanese, English) 

Support research for the development of 200t/d entrained flow 
coal gasification combined cycle power generation pilot plant, 
16:29678 (IA;JP;in Japanese, English) 


POWER REACTORS 
See also BWR TYPE REACTORS 
BRUCE-1 REACTOR 
BRUCE-3 REACTOR 
CHERNOBYLSK-4 REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
EBR-2 REACTOR 
HBWR REACTOR 
MONJU REACTOR 
N-REACTOR 
PWR TYPE REACTORS 
PHENIX REACTOR 
PICKERING-2 REACTOR 
PICKERING-5 REACTOR 
SALEM-1 REACTOR 
SALEM-2 REACTOR 
SPACE POWER REACTORS 
THERMIONIC REACTORS 
WAGR REACTOR 
WWER-3 REACTOR 
WOLSUNG-1 REACTOR 
Design criteria for advanced reactors, 16:30492 (RA;XA) 
MicroPRIS user's guide: A version of the Power Reactor Infor- 
mation System (PRIS) for PC users, 16:30485 (I;XA) 
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POWER SUPPLIES 


POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
PV-5 automatic furnace control, 16:31965 (R:US) 
POWER SYSTEMS 

Development of power industry: a new variant. 1989, 16:31267 
(IA:CS;in Czech) 

Experience in energy and electricity supply and demand plan- 
ning with emphasis on MAED and WASP among member 
states in Europe, the Middle East and North Africa: Proceed- 
ings of a workshop held in Nicosia, Cyprus, 11-15 December 
1989, 16:31153 (R:XA) 

PRASEODYMIUM 138 
Nuclear structure of sup(138)Pr, 16:33058 (IA;BR;In Portuguese) 
PRECIPITATION 
Modeling mineral dissolution and precipitation in dual-porosity 
systems, 16:30059 (R;US) 
PREDICTION 
See FORECASTING 
PREFABRICATED BUILDINGS 

Energy Efficient Industrialized Housing Research Program: 

Monthly report, February—July 1991, 16:31186 (R;US) 
PREGNANCY 

Gestations and parturitions after the Chernobyl reactor accident. 
A representative evaluation for the Federal Republic of Ger- 
many and Berlin (West). Short version, 16:32695 (R;DE;In 
German) 

PRENATAL IRRADIATION 

Gestations and parturitions after the Chernobyl reactor accident. 
A representative evaluation for the Federal Republic of Ger- 
many and Berlin (West). Short version, 16:32695 (R;DE;in 
German) 

Spontaneous and radiation induced congenital malformations 
including their roles in miscarriages and stillbirths, 16:32694 
(R;DE;in German) 

PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESERVATIVES 

Energy savings in legume canning plants: 

project: Final report, 16:31250 (R;LU) 
PRESSURE TUBES 
Corrosion Products 

Corrosion performance of ZR-2.5 wt% NB pressure tubes in On- 
tario Hydro’s operating CANDU nuclear reactors, 16:30643 
(IA;CA) 

Cracks 
Ultrasonic fast-scan blister detection system, 16:30626 (IA;CA) 
Eddy Current Testing 

Nondestructive examination plays key role in reactor rehabilita- 
tion program, 16:30602 (RA;CA) 

Nondestructive examination plays key role in reactor rehabilita- 
tion program, 16:30606 (RA;CA) 

Wet channel measurement of pressure tube to calandria tube 
spacing in CANDU reactors, 16:30604 (RA;CA) 

Elongation 

Pressure tube elongation rates in CANDU fuel channels, 

16:30680 (IA;CA) 
Failures 

Analysis of fuel element to pressure tube contact using the 
MINI-SMARTT computer code, 16:30687 (IA;CA) 

Development of failure maps for integrity assessment of pres- 
sure tubes, 16:30681 (IA;CA) 

Loss Of Coolant 

The experimental determination of circumferential temperature 
distributions developed in pressure tubes during slow coolant 
boildown, 16:30633 (IA;CA) 

Verification of a thermal-hydraulic model of channel cooling 
degradation during a LOCA/LOECI event, 16:30634 (IA;CA) 

Niobium Alloys 

Corrosion performance of ZR-2.5 wt% NB pressure tubes in On- 
tario Hydro’s operating CANDU nuclear reactors, 16:30643 
(IA;CA) 


Demonstration 
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Production 

Pressure tube procurement for CANDU reactors, 16:30642 

(IA;CA) 
Ruptures 

Progress on an experimental program to determine the conse- 
quences of pressure tube rupture in CANDU reactors, 
16:30644 (IA:CA) 

The failure of the pressure tube in fuel channel NO6 of Bruce 
NGS-A unit 2 in March 1986, 16:30646 (IA;CA) 

Strains 

Analysis of fuel element to pressure tube contact using the 
MINI-SMARTT computer code, 16:30687 (IA;CA) 

Progress on SMARTT simulation of pressure tube circumferen- 
tial temperature distribution experiments Test 1 to 4, 16:30635 
(IA;CA) 

Temperature Distribution 

Progress on SMARTT simulation of pressure tube circumferen- 
tial temperature distribution experiments Test 1 to 4, 16:30635 
(IA;CA) 

Ultrasonic Testing 

Ultrasonic crack-tip diffraction in CANDU reactor pressure 
tubes, 16:30605 (RA;CA) 

Ultrasonic fast-scan blister detection system, 16:30626 (IA;CA) 

Wet channel inspection systems for CANDU nuclear reactors 
CIGAR and CiGARette, 16:30603 (RA;CA) 

Zirconium Base Alloys 

Corrosion performance of ZR-2.5 wt% NB pressure tubes in On- 
tario Hydro’s operating CANDU nuclear reactors, 16:30643 
(IA;CA) 

PRESSURE VESSELS 

Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:31034 
(RA;US) 

LLT ultrasonic probes for perpendicular defects, 16:31948 
(IA;CS;In Czech) 

Lower head failure analysis, 16:31031 (RA;US) 

Nuclear data for radiation damage assessment and related 
safety aspects 1989: Proceedings of an advisory group meet- 
ing held in Vienna, 19-22 September 1989, 16:30749 (R;XA) 

The safety assessment and ndt of in-service pressure vessel, 
16:31934 (RA;CA) 

Ultrasonic testing of nuclear reactor pressure vessel material, 
performed through the protective austenitic overlay, 16:31955 
(IA;CS;In Czech) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 


PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 


PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 


PREVENTIVE MEDICINE 

The radiotherapy hole in keloid prophylaxis - Study of 200 

cases, 16:32640 (IA;BR;in Portuguese) 
PRIMARY COOLANT CIRCUITS 

A probabilistic model of intergranular stress corrosion cracking, 
16:30753 (R;US) 

Investigation on field removed pipe sections in the PISC hot lab- 
oratories, 16:32339 (R;FR) 

lodine volatility from evaporating primary coolant film in steam 
atmospheres, 16:30744 (RA;CA) 

Large break frequency for the SRS (Savannah River Site) pro- 
duction reactor process water system, 16:30916 (RA;US) 

Measurements of radioiodine species in samples of pressurized 
water reactor coolant, 16:30883 (RA;CA) 

Probabilistic evaluation of main coolant pipe break indirectly 
induced by earthquakes Savannah River Project L and P Re- 
actors, 16:30915 (RA;US) 

Procedure for setting up the "leak before break” document, 
16:30569 (IA;CS;In Czech) 

Safety evaluation of the Greifswald nuclear power plant, unit 1- 
4. A documentation of the investigations carried out up to 
now, 16:30986 (R;DE;In German) 





Systems for the detection of leaks from pressurized nuclear re- 
actor coolant circuits, 16:30568 (IA;CS;In Czech) 

Visual inspection of inner surfaces of nuclear power plant pri- 
mary circuit components as practised by the CEZ corporation, 
16:30567 (IA;CS;in Czech) 

PROCESS DEVELOPMENT UNITS 

Support research for the development of 200t/d entrained flow 
coal gasification combined cycle power generation pilot plant, 
16:29678 (IA;JP;ln Japanese, English) 

PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PAIR) 

See PAIR PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTIVITY 

Gamma rays effect on inducing semidwarf mutants with good 
quality in the local durum wheat variety (Hamari), 16:32684 
(R;SY;In Arabic) 

PROFESSIONAL PERSONNEL 
See also ENGINEERING PERSONNEL 
SCIENTIFIC PERSONNEL 

Health physics/radiation protection enrollments and degrees, 
1990: Appendixes, 16:31101 (R;US) 

Science/Engineering Education Division assessment activities: 
An overview: FY 1990 annual report, 16:33439 (R;US) 

PROGRAM MANAGEMENT 

Guidelines for strategic planning, 16:33447 (R;US) 

Plan of management for research and development concerned 
with oil and natural gas (1990-1994), 16:31149 (1;DK;In Danish) 

PROGRAMMING 

See also LINEAR PROGRAMMING 

Nuclear Software Systems Division maintainable code guide- 
lines, 16:33529 (R;US) 

The configuration management program for the Emergency 
Management Support System, 16:33452 (R;US) 

PROGRAMMING LANGUAGES 

See also FORTRAN 

A portable run-time system for PCN, 16:33445 (R;US) 

Object oriented programming, 16:33519 (R;US) 

The comparison and selection of programming languages for 
high energy physics applications, 16:32893 (R;US) 

PROJECT MANAGEMENT 

See PROGRAM MANAGEMENT 
PROJECT SUNSHINE 

See SUNSHINE PROJECT 
PROJECTION SPARK CHAMBERS 

Design and construction of the wire chamber sectors for the 
ALEPH time projection chamber, 16:32328 (R;DE) 

PROMPT NEUTRONS 
Actinide nuclear data for reactor physics calculations, 16:30737 
(R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPADIENE 
See ALLENE 
PROPANE 

Appraisal of the ®>Kr and propane methods to determine reaera- 
tion rate coefficients in large rivers, 16:32556 (RA;XA) 

Conversion of ethane and of propane to higher olefin hydrocar- 
bons: Quarterly report, April 1, 1991-June 30, 1991, 
16:30352 (R;US) 

PROPANOLS 
A critical review and evaluation of bioproduction of organic 
chemicals, 16:30268 (RA;US) 
PROPANONE 
See ACETONE 
PROPELLANTS 

Resume of a meeting held at the Danish Maritime Institute on 
the construction, mounting and utilization of passive "foilers” 
on fishing boats, trading ships etc, 16:30428 (1;DK;In Danish) 

PROPENE 
See PROPYLENE 


PROTON REACTIONS 


PROPHYLAXIS 
See PREVENTIVE MEDICINE 
PROPORTIONAL COUNTERS 

Development and tests of gas flow proportional counters for 
monitoring alpha, beta and gamma contamination in feet and 
hands, 16:32266 (IA;BR;In Portuguese) 

Proportional tubes using freon-14 and isobutane (20%), 
16:32249 (R;SU;In Russian) 

Study of detection efficiency of slow neutron proportional 
counter, 16:32236 (R;CN;In Chinese) 

Study on uniformity of response in large area proportional coun- 
ters for alpha and beta radiations, 16:32263 (IA;BR;In 
Portuguese) 

PROPULSION SYSTEMS 

Fuel cell ship propulsion systems, 16:31166 (R;NL;In Dutch) 

Performance enhancement using power beaming for electric 
propulsion earth orbital transporters, 16:31232 (R;US) 

Space propulsion by fusion in a magnetic dipole: Revision 1, 
16:31308 (R;US) 

PROPYL ALCOHOLS 

See PROPANOLS 

PROPYLENE 

A critical review and evaluation of bioproduction of organic 

chemicals, 16:30268 (RA;US) 
PROSTATE 

Pelvic and abdominal ultrasonography or excretion urography in 
the pre-surgery of the prostatic hypertrophies? Advantages 
and disadvantages, 16:32625 (IA;BR;In Portuguese) 

PROTECTION 

See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE CLOTHING 

Reliability performance testing of totally encapsulating chemical 

protective suits, 16:31895 (R;US) 
PROTECTIVE COATINGS 
16:30417 (PA;US) 
PROTEIN ENGINEERING 

Molecular dynamics simulations of norcamphor-cytochrome P- 
450cam and mutations of P-450cam designed to alter the 
product specificity, 16:32600 (R;US) 

PROTEINS 

See also CYTOCHROMES 

Determination of the partition coefficient for protein separation in 
an air-fluidized bioreactor, 16:32672 (RA;US) 

Gas hydrate formation in reversed micelles - Applications to 
bioseparations and biocatalysis, 16:30274 (RA;US) 

Ground-state and excited-state electron transfer in metallopro- 
tein complexes, 16:30386 (RA;US) 

Kinetic investigation and mathematical modelling of methano- 
genesis, 16:30287 (RA;US) 

Monitoring sequential electron transfer with EPR, 16:30362 
(RA;US) 

The effect of pH and gas composition on the bubble fractiona- 
tion of proteins, 16:30246 (RA;US) 

PROTON BEAMS 

Current neutralization in high-energy proton bunches passing 
through a gas, 16:33362 (R;UA;In Russian) 

Fast neutron dosimetry: Progress report, 1 July 1988-1 July 
1991, 16:32706 (R;US) 

Monitoring measurements of accelerated beams in the U-120M, 
16:32182 (RA;SU;in Russian) 

Study on Q,=2 and 3 integer resonances passage by protons in 
a cyclotron on the base of numerical integration of inhomoge- 
neous linear and nonlinear equations of free radial 
oscillations, 16:32091 (RA;SU;in Russian) 

PROTON REACTIONS 

Cross section measurements at the Harvard Cyclotron Labora- 
tory, 16:33018 (RA;XA) 

Generalization of the Andersson-Otterlund-Stenlund model for 
description of slow particle yield in interactions of nuclei with 
photoemulsion nuclei, 16:33137 (R;SU;in Russian) 

Needs for experiment and theory in intermediate energy reac- 
tions, 16:33096 (RA;XA) 
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PROTON REACTIONS 


New Tz = 0 and Tz = -1/2 nuclei: beta decay of ®*Se and ®’Se, 
16:33050 (R;FR) 

Nuclear data for medical radioisotope production using charged 
particles of energies above 20 MeV, 16:33095 (RA;XA) 

Nucleon relativistic phenomenological and microscopic optical 
potential, 16:33099 (RA:XA) 

Preliminary results of the 1989 experiment on prompt muon pro- 
duction in pA interactions at 70 GeV, 16:32907 (R;SU;In 
Russian) 

Prompt gamma radiation yield during irradiation thick targets of 
B, Al, Si and Se by 0.5-2.0 MeV protons, 16:33024 (R;UA;In 
Russian) 


Quasitree polarization-transfer measurements in the (p,n) re- 
action at 495 MeV, 16:33040 (R;US) 

Statistical model of proton decay from sup(40)Ca excited by real 
photons to the ground state of sup(39)K in the region of giant 
electric dipole resonance, 16:33048 (IA;BR;In Portuguese) 

Systematics of target recoil properties of intermediate fragments 
produced in the interaction of 3.654 GeV 1¢C ions and pro- 
tons with complex nuclei, 16:33021 (R;SU) 

The (p,xn) reaction cross-sections analysis for fission-product 
nuclei at intermediate energies, 16:33101 (RA;XA) 

University of Colorado at Boulder Nuclear Physics Laboratory 
technical progress report, 16:33013 (R;US) 

eta Decays at Saclay, 16:32899 (R;FR) 

PROTON-ANTIPROTON INTERACTIONS 

Antiproton-proton annihilation at 32 GeV/c and nucleon struc- 
ture, 16:32911 (RA;SU) 

Forward-backward multiplicity correlations and the clusteriza- 
tion, 16:32960 (RA;SU;In Russian) 

interferometry of high energy nuclear collisions, 16:32953 (IA;BR) 

Measurement of the analyzing power in antipp elastic scattering 
between 439 and 697 MeV/c, 16:32900 (R;FR) 

Spin physics with antiprotons, 16:33081 (R;FR) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 


PROTON-NEUTRON INTERACTIONS 

Study of neutron-proton interaction in the 300-700 MeV energy 
region: Progress report, July 1990—June 1991, 16:32903 
(R;US) 

PROTON-PROTON INTERACTIONS 

Forward-backward multiplicity correlations and the clusteriza- 
tion, 16:32960 (RA;SU;In Russian) 

Interferometric studies from  p-p-fragment 
16:33046 (R;US) 

Narrow resonances in systems of spinning charged particles 
and their possible physical manifestations, 16:32951 (R;SU) 

PROTONS 

See also DIPROTONS 

Asymptotic properties of baryon cluster containing A° hyperons, 
16:33035 (RA;SU;in Russian) 

Biochemical and biophysical studies of the E. coli respiratory 
chain: Progress report, September 1987—June 1991, 
16:32590 (R;US) 

Proton correlations from nC and 2~C interactions in the four- 
momentum space, 16:33130 (RA;SU;in Russian) 

PROTOPLASTS 

See PLANT CELLS 
PROTOTYPE FAST REACTOR JAPAN 

See MONJU REACTOR 
PSEUDOMONAS 

Comparative microbial 

16:32674 (RA;US) 
PSI RESONANCES 
See MESONS 
PSI-3105 RESONANCES 
See JPSI-3097 MESONS 


PSI-4300 RESONANCES 
See MESONS 


PUBLIC HEALTH 
Environment, 


coincidences, 


degradation of organic cyanide, 


Safety and Health Thesaurus/Dictionary, 
16:32380 (R;US) 


876 ERA Vol. 16, No. 11 


PUBLIC RELATIONS 
Social and political aspects of nuclear fuel waste management, 
16:31125 (IA;CA) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Development of objectives for the business operations and real 
estate management of the municipalities, 16:31305 (R;Fl;In 
Finnish) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSE AMPLIFIERS 
16:32017 (PA;US) 
Quasi-symmetrical triangular output spectroscopy amplifier, 
16:32312 (RA;SU) 
PULSE ANALYZERS 
See also MULTI-CHANNEL ANALYZERS 
Adaptive digital filtering for X-ray spectroscopy, 16:32310 
(RA;SU) 
Fast single-channel amlitude analyzer, 16:32313 (RA;SU;In 
Russian) 
Pulse analog processor, 16:32311 (RA;SU;in Russian) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Magnetic compressor studies for F.E.L. applications at the Cen- 
tre D’Etudes Scientifiques et Techniques D’Aquitaine, 
16:32129 (RA;US) 
Magnetic modulator system issues, 16:31975 (RA;US) 
Multifunctional generator for the Mosessbauer spectrometer, 
16:32305 (RA;SU;In Russian) 
Pulse sharpening using the magnetic core and plasma opening 
switch, 16:31998 (RA;US) 
PULSED NEUTRON TECHNIQUES 
Radioactive beams and intense pulsed neutron beams: Re- 
search areas for Japanese/Canadian collaboration at JHP, 
16:33037 (RA;JP) 
PULSED REACTORS 
See also FBRF REACTOR 
Stochastic dynamics of a periodic pulsed reactor, 16:30860 
(R;SU;In Russian) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
Electric power supply for a mine: Principles and examples, 
16:31850 (R;FR;In French) 
PUREX PROCESS 
Waste storage requirements for Chemical Processing Depart- 
ment, 16:30027 (R;US) 
PWR TYPE REACTORS 
See also BOHUNICE V-1 REACTOR 
BYRON-1 REACTOR 
BYRON-2 REACTOR 
CALHOUN-1 REACTOR 
CALHOUN-2 REACTOR 
CALLAWAY-1 REACTOR 
CALLAWAY-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
COOK-1 REACTOR 
COOK-2 REACTOR 
DAVIS BESSE-1 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
DUKOVANY V-2 REACTOR 
FORKED RIVER-1 REACTOR 
LUCIE-1 REACTOR 
LUCIE-2 REACTOR 





NORTH ANNA-1 REACTOR 
NORTH ANNA-2 REACTOR 
NORTH ANNA-3 REACTOR 
NORTH ANNA-4 REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
ROBINSON-2 REACTOR 
SALEM-1 REACTOR 
SALEM-2 REACTOR 
SAN ONOFRE-1 REACTOR 
SIZEWELL-B REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
WWER TYPE REACTORS 
Commercialization 
Safety and economics of new generations of nuclear reactors, 
16:30962 (R;NL) 
Computer Calculations 
A note on the approximate diagonalization of the diffusion coeffi- 
cient matrix of the NGET-RM nodal reflector model, 16:30741 
(R;ZA) 
Configuration Control 
Study of operational risk-based configuration control, 16:30813 
(R;US) 
Containment 
Accident management to prevent containment failure and re- 
duce fission product release, 16:30815 (R;US) 
Containment Systems 
Severe accident natural circulation and depressurization in 
PWRS, 16:31044 (RA;US) 
The US Nuclear Regulatory Commission’s containment perfor- 
mance improvement program, 16:31054 (RA;US) 
Control Systems 
N4 plants: Qualification of software of the control system, 
16:30794 (RA;XA) 
Corrosion Fatigue 
A state-of-the-art review of continuous monitoring and surveil- 
lance techniques in relation to reactor pressure circuit 
integrity, 16:30496 (R;FR) 
Data Transmission Systems 
Fiber optic components compatibility with the PWR containment 
radiation field, 16:30797 (RA;XA) 
Design 
Position paper on standardization: Building new nuclear power 
plants, 16:30493 (R;US) 
Safety and economics of new generations of nuclear reactors, 
16:30962 (R;NL) 
Engineered Safety Systems 
Summary and status of Generic Issue resolution, 16:31056 
(RA;US) 
Fission Product Release 
Accident management to prevent containment failure and re- 
duce fission product release, 16:30815 (R;US) 
Fuel Assemblies 
Development in design and engineering of KWU fuel for light 
and heavy water reactors, 16:30758 (IA;CA) 
Fuel Assembly Dismantling 
Characterization of a pressurized water reactor spent fuel hard- 
ware, 16:30539 (RA;US) 
Fuel Management 
Probability and consequences of misloading fuel in a PWR, 
16:31060 (R;US) 
Fuel Pellets 
Analysis of the international criticality benchmark no 19 of a re- 
alistic fuel dissolver, 16:30178 (R;FR) 


PWR TYPE REACTORS 
Fuel Rods 


Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 
16:30512 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 


Fuel Pins 

BR-3 cycle 4C irradiation data—Task 3: High Burnup Effects 
Program, 16:30549 (R;US) 

Fabrication and pre-irradiation characterization of KWU/CE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program, 16:30497 (R:US) 

Fabrication and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R;US) 

Irradiation histories and NDT examination (Karistein) of 
KWU/CE rods—Task 2A and prebump Task 2C (Group 1): 
High Burnup Effects Program, 16:30498 (R:US) 

Irradiation histories and NDT examination (Karistein) of 
KWU/CE rods—Task 2B (Group 2) and Task 2C (Group 2): 
High Burnup Effects Program, 16:30545 (R:US) 

Irradiation history of BNFL rods—Task 2A: High Burnup Effects 
Program, 16:30541 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
20 MWd/kgM rods): High Burnup Effects Program, 16:30509 
(R;US) 

Postbumn ceramography results from ECN—Task 2C (Group 1, 
30 MwakgM rods): High Burnup Effects Program, 16:30510 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 
2): High Burnup Effect Program, 16:30517 (R;US) 

Postirradiation examination of KWU/CE rodiets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 20 MWd/kgM rods): High Burnup Effects Pro- 
gram, 16:30543 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 30 MWd/kgM rods): High Burnup Effects Pro- 
gram: Revised, 16:30544 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 1): High Burnup Ef- 
fects Program, 16:30505 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 2): High Burnup Ef- 
fects Program, 16:30548 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-20 MWd/kgM rods): High Burnup Effects 
Program, 16:30506 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Prebump and postbump gamma scan measurements performed 
at ECN—Task 2C (Group 2): High Burnup Effects Program, 
16:30514 (R;US) 

Sectioning diagrams for HBEP rods and rodiets: High Burnup 
Effects Program, 16:30523 (R;US) 

Special examination results from ECN—Task 2C: High Burnup 
Effects Program, 16:30550 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: 
Draft, 16:30521 (R;US) 

Summary of postirradiation special examination—Task 2: High 
Burnup Effects Program, 16:30527 (R;US) 


Fuel h-ds 

Archive fuel characterization—Task 3 BN and FGA/CEA fuel: 
High Burnup Effects Program, 16:30526 (R;US) 

Archive fuel characterization: Task 2 and Task 3, 16:30503 (R;US) 

BR-3 cycle 4C irradiation data—Task 3: High Burnup Effects 
Program, 16:30549 (R;US) 

BR-3 cycle 4D1 irradiation data—Task 3: High Burnup Effects 
Program, 16:30553 (R;US) 
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PWR TYPE REACTORS 
Fuel Rods 


Design. fabrication and pre-irradiation characterization of BR-3 
rods—Task 3: High Burnup Effects Program, 16:30542 (R:US) 

Destructive and special examinations of eight fuel rods irradi- 
ated in BR-3—Task 3: High Burnup Effects Program, 
16:30531 (R:US) 

Destructive examinations of KWU/CE and BNFL rods at 
Windscale—Task 2A: High Burnup Effects Program, 
16:30512 (R:US) 

Fabrication and pre-irradiation characterization of KWU/CE 
rods—Task 2A and Task 2C (Group 1): High Burnup Effects 
Program, 16:30497 (R;US) 

Fabrication and preirradiation characterization of BN BR-3 
rods—Task 3: High Burnup Effects Program, 16:30555 (R:US) 

Fabrication and preirradiation characterization of 
FRAGEMA/CEA BR-3 rods—Task 3: High Burnup Effects 
Program, 16:30554 (R;US) 

Fabrication and preirradiation characterization of KWU/CE 
rods—Task 2B and Task 2C (Group 2): High Burnup Effects 
Program, 16:30502 (R;US) 

Fabrication, preirradiation characterization, and_ irradiation 
history for Westinghouse BR-3 rods—Task 3: High Burnup Ef- 
fects Program, 16:30556 (R;US) 

Fission gas release data evaluation—Published data: High Bur- 
nup Effects Program, 16:30501 (R;US) 

Fluence calculations for assembly 373 (Task 2A) and radial 
power generation calculations for BSH type rods (Task 3): 
High Burnup Effects Program, 16:30547 (R;US) 

Irradiation data for BN and FGA/CEA rods, BR-3 cycles 4B, 4C, 
and 4D1i—Task 3: High Burnup Effects Program, 16:30552 
(R;US) 

Irradiation histories and NDT examination (Karlstein) of 
KWU/CE rods—Task 2A and prebump Task 2C (Group 1): 
High Burnup Effects Program, 16:30498 (R;US) 

Irradiation histories and NDT examination (Karlstein) of 
KWU/CE rods—Task 2B (Group 2) and Task 2C (Group 2): 
High Burnup Effects Program, 16:30545 (R;US) 

Irradiation histories and NDT examination (Karlistein) of 
KWU/CE rods—Task 2B (Group 1): High Burnup Effects Pro- 
gram, 16:30508 (R;US) 

Irradiation history of BNFL rods—Task 2A: High Burnup Effects 
Program, 16:30541 (R;US) 

NDT examinations of KWU/CE and BNFL rods at Windscale— 
Task 2A: High Burnup Effects Program, 16:30511 (R;US) 

NDT examinations of eighteen fuel rods irradiated for three or 
four cycles in BR-3—Task 3: High Burnup Effects Program, 
16:30530 (R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
20 MWd/kgM rods): High Burnup Effects Program, 16:30509 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 1, 
30 MWd/kgM rods): High Burnup Effects Program, 16:30510 
(R;US) 

Postbump ceramography results from ECN—Task 2C (Group 
2): High Burnup Effect Program, 16:30517 (R;US) 

Postirradiation examination of KWU/CE rodiets at Windscale— 
Task 2B: High Burnup Effects Program, 16:30515 (R;US) 

Postirradiation examination of four fuel rods irradiated one cycle 
in BR-8—Task 3: High Burnup Effects Program, 16:30551 
(R;US) 

Pre- and postbump fission gas release measurements (®Kr) 
from Petten—Task 2C: High Burnup Effects Program, 
16:30524 (R;US) 

Pre-irradiation characterization of BNFL rods: Task 2A: High 
Burnup Effects Program, 16:30540 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 20 MWd/kgM rods): High Burnup Effects Pro- 
gram, 16:30543 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 1, 30 MWd/kgM rods): High Burnup Effects Pro- 
gram: Revised, 16:30544 (R;US) 

Prebump and postbump NDT and power bumping at JRC—Task 
2C (Group 2): High Burnup Effects Program, 16:30546 (R;US) 
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Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 1): High Burnup Ef- 
fects Program, 16:30505 (R;US) 

Prebump and postbump NDT examinations and fission gas 
measurements at ECN—Task 2C (Group 2): High Burnup Ef- 
fects Program, 16:30548 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-20 MWd/kgM rods): High Burnup Effects 
Program, 16:30506 (R;US) 

Prebump and postbump gamma scan measurements at ECN— 
Task 2C (Group 1-30 MWd/kgM rods): High Burnup Effects 
Program, 16:30507 (R;US) 

Prebump and postbump gamma scan measurements performed 
at ECN—Task 2C (Group 2): High Burnup Effects Program, 
16:30514 (R;US) 

Qualification of fission gas release data from Task 2 rods: High 
Burnup Effects Program: Final report, 16:30513 (R;US) 

Qualification of fission gas release data from Task 3 rods: High 
Burnup Effects Program: Revised, 16:30534 (R;US) 

Results of x-ray fluorescence measurements at Riso, Task 3: 
High Burnup Effects Program, 16:30533 (R;US) 

Sectioning diagrams for HBEP rods and rodiets: High Burnup 
Effects Program, 16:30523 (R;US) 

Special examination results from ECN—Task 2C: High Burnup 
Effects Program, 16:30550 (R;US) 

Special postirradiation examination results—Task 2: High Bur- 
nup Effects Program, 16:30520 (R;US) 

Summary of Task 2 results: High Burnup Effects Program: 
Draft, 16:30521 (R:US) 

Summary of postirradiation special examination—Task 2: High 
Burnup Effects Program, 16:30527 (R;US) 

Investment 

Safety and economics of new generations of nuclear reactors, 

16:30962 (R;NL) 
Leak Testing 

Procedure for setting up the “leak before break” document. Sys- 
tems for the detection of leaks from pressurized nuclear 
reactor coolant circuits, 16:30998 (1;CS) 

Loss Of Coolant 

An investigation of core liquid level depression in small break 
loss-of-coolant accidents, 16:31057 (R;US) 

Participation in the Evaluation of the CATHARE system code, 
16:30984 (R;FR) 

Mockup 
Advanced ultrasonic inspections, 16:31945 (R;FR) 
Modifications 

Advanced technologies for water cooled reactors 1990. Pt. 1: 
Summary report of the third meeting of the International 
Working Group on Advanced Technologies for Water Cooled 
Reactors held in Vienna, 21-23 May 1990, 16:30581 (R;XA) 

Optimization 

Nuclear power in China: Status and perspectives, 16:30491 

(RA;XA) 
Planning 

Current status of nuclear power generation in Japan and direc- 
tions in water cooled reactor technology development, 
16:30586 (RA;XA) 

Strategic plan for building new nuclear power plants, 16:30720 
(R;US) 

Post-Irradiation Examination 

Postirradiation examination of four fuel rods irradiated one cycle 
in BR-3—Task 3: High Burnup Effects Program, 16:30551 
(R;US) 

Pressure Vessels 
Lower head failure analysis, 16:31031 (RA;US) 
Radioactive Aerosols 

Aerosol behavior research implications of Chernobyl, 16:30536 

(IA;CA) 
Reactor Accidents 

Accident management to prevent containment failure and re- 
duce fission product release, 16:30815 (R;US) 

Assessment of uncertainties in severe accident management 
strategies, 16:31046 (RA;US) 





Probability and consequences of misloading fuel in a PWR, 
16:31060 (R;US) 
Source term update - Summary and status, 16:31055 (RA;US) 
The IAEA accident management program, 16:31045 (RA;US) 
Reactor Channels 
Performance of conjugate gradient-like algorithms in transient 
two-phase subchannel analysis, 16:31904 (R;US) 
Reactor Components 
Environmentally assisted cracking in light water reactors: Semi- 
annual report, October 1990—March 1991: Volume 12, 
16:31400 (R:US) 
Reactor Core Disruption 
Evaluation of the hydrogen explosion hazard, 16:31041 (RA;US) 
Lower head failure analysis, 16:31031 (RA;US) 
Status of VICTORIA development and assessment, 16:31038 
(RA;US) 
The debris module: An effective tool for the analysis of melt pro- 
gression in LWRs, 16:31030 (RA;US) 
Reactor Fueling 
Probability and consequences of misloading fuel in a PWR, 
16:31060 (R;US) 
Reactor Licensing 
Strategic plan for building new nuclear power plants, 16:30720 
(R;US) 
Reactor Operation 
Licensee Event Report (LER) compilation for month of June 
1991: Volume 10, No. 6, 16:30725 (R;US) 
Licensee event report (LER) compilation for month of July 1991: 
Volume 10, No. 7, 16:30726 (R;US) 
Reactor Operators 
Operator reliability assessment system (OPERAS), 16:30947 
(RA;US) 
Reactor Safety 
Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:31034 
(RA;US) 
Evaluation of the hydrogen explosion hazard, 16:31041 (RA;US) 
Lower head failure analysis, 16:31031 (RA;US) 
Status of VICTORIA development and assessment, 16:31038 
(RA;US) 
Summary and status of Generic Issue resolution, 16:31056 
(RA;US) 
The US Nuclear Regulatory Commission’s containment perfor- 
mance improvement program, 16:31054 (RA;US) 
The debris module: An effective tool for the analysis of melt pro- 
gression in LWRs, 16:31030 (RA;US) 
U.S. accident management program, 16:31043 (RA;US) 
Reactor Safety Experiments 
Results of recent ORNL fission product release tests, 16:31037 
(RA;US) 
SPARTA project: Facility description and first test results, 
16:31039 (RA;US) 
Research Programs 
Research and development on future light water reactors at the 
CEA, France, 16:30584 (RA;XA) 
Risk Assessment 
Application of NUREG-1150 methods and results to accident 
management, 16:31050 (RA;US) 
Consideration of external events in the individual plant examina- 
tion program, 16:31053 (RA;US) 
NRC individual plant examination program overview, 16:31052 
(RA;US) 
Satety Engineering 
Safety concepts for the next generation of LWRs, 16:30585 
(RA;XA) 
Specifications 
Advanced technologies for water cooled reactors 1990. Pt. 1: 
Summary report of the third meeting of the International 
Working Group on Advanced Technologies for Water Cooled 
Reactors held in Vienna, 21-23 May 1990, 16:30581 (R;XA) 
Summary of Swedish activities in the framework of the IW- 
GATWR, 16:30587 (RA;XA) 
UK activities in the framework of the IWGATWR, 16:30589 
(RA;XA) 


Q CODES 


Standards 

Position paper on standardization: Building new nuclear power 

plants, 16:30493 (R;US) 
Thermal Fatigue 

A state-of-the-art review of continuous monitoring and surveil- 
lance techniques in relation to reactor pressure circuit 
integrity, 16:30496 (R;FR) 

PYRAZINES 

See also PIPERAZINES 

Characterization of one-electron reduced Ru(2) photosensitiz- 
ers, 16:30380 (RA;US) 

Resonance raman studies of the ground and °MLCT excited 
states of heteroleptic complexes of ruthenium 2 with bipyri- 
dine and bipyrazine, 16:30384 (RA;US) 

PYRENE 

Photoinduced charge separation by polymer-bound chro- 
mophores, 16:31801 (RA;US) 

Photoinduced electron transfer in ordered polymers: Charge 
transport forpoly(amino acids) containing electroactive side 
chains, 16:31802 (RA;US) 

PYRIDINE 
Characterizations of metal-carbon and metal-silicon bonded com- 
plexes of d® and d® transition metal ions, 16:31808 (RA;US) 
PYRIDINES 
See also BIPYRIDINES 
PYRIDINE 
QUINOLINES 

Energy conversion processes based on molecular excited 
states, 16:31805 (RA;US) 

Magnetic field effects in Cr(Ill) complexes, 16:31811 (RA;US) 

Tunnelling measurements of methane, methyl pyridine and its 
derivatives, and ammonia in cesium intercalated graphite on 
IRIS, 16:33238 (RA;JP) 

PYRIMIDINES 

Characterization of one-electron reduced Ru(2) photosensitiz- 

ers, 16:30380 (RA;US) 
PYRITE 

Coal surface control for advanced fine coal flotation: Annual re- 
port No. 2, January 1, 1990—September 30, 1990, 16:29691 
(R;US) 

Coal surface control for advanced physical fine coal cleaning 
technologies: Annual report, January 1, 1990—December 31, 
1990, 16:29690 (R;US) 

Enhancment of surface properties for coal benefication: Techni- 
cal progress report, April 1, 1991—June 30, 1991, 16:29693 
(R;US) 

Oxidation of coal and coal pyrite: Mechanisms and influence on 
surface characteristics: Technical progress report, 16:29698 
(R;US) 

Transformations and deposition of pyrite in a burner simulation 
study, 16:29762 (R;NL) 

PYRITES 

See PYRITE 
PYROCATECHIN 

See PYROCATECHOL 
PYROCATECHOL 

Kinetics of growth and catechol production by Bacillus 

stearothermophilus BR219, 16:32666 (RA;US) 
PYROCHEMICAL REPROCESSING 
Pyrochemical multiplicity counter development, 16:29886 (R;US) 
PZT 

Convergent-beam electron diffraction studies of domains in 
Rhombohedral phase of lead zirconate titanate ceramics, 
16:31458 (R;US) 

Electrooptic effects and photosensitivities of PLZT thin films, 
16:31501 (R;US) 

Microstructural studies of Y-PZT, 16:31362 (1;BR;In Portuguese) 


Q 


Q CODES 
Coil shapes towards pure multipoles in circular regions (A nu- 
merical approach), 16:32215 (R;US) 
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Q CODES 


Thermal modeling of an epoxy encapsulation process, 16:31498 
(R;US) 

QUAD CITIES-1 REACTOR 

Client expectations and needs: Making them known, 16:30929 
(RA;US) 

QUAD CITIES-2 REACTOR 

Client expectations and needs: Making them known, 16:30929 
(RA;US) 

QUADRUPOLE LINACS 

Design physical parameters of the RFQ linac-injector for the 
IHEP proton synchrotron booster, 16:32042 (R:SU;In Russian) 

The choice of RFQ H-wave accelerating structure parameters. 
Part 1: Fundamental formulas and estimations, 16:32075 
(R;SU;In Russian) 

The choice of RFQ H-wave accelerating structure parameters: 
Part 3. Parameters calculation using numerical methods, 
16:32076 (R;SU;In Russian) 

QUALITY CONTROL 

Rotating machines conditional maintenance. In-service charac- 
terization and monitoring of the insulation of intermediate 
voltage machines, 16:31854 (R;FR;In French) 

QUANTITATIVE CHEMICAL ANALYSIS 

See also RADIOMETRIC ANALYSIS 

Some remarks on Polish experience in the preparation and cer- 
tification of reference materials, 16:31512 (RA;XA) 

QUANTIZATION 

On quantization of systems with couplings depending on time, 

16:33001 (IA;SU;in Russian) 
QUANTUM CHROMODYNAMICS 

Summary of low-energy aspects of QCD and medium-energy 

hadron parallel sessions, 16:32928 (R;US) 
QUANTUM ELECTRODYNAMICS 

Hawking radiation, Unruh effect and the polarization of electrons 
in a storage ring, 16:33010 (R;NO) 

The Monte Carlo program LESKO-F for deep inelastic e*~ p- 
>e*—X scattering at HERA including QED bremsstrahlung 
from the lepton line, 16:32941 (R;DE) 

QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
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RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
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RADIATION DOSEMETERS 

See DOSEMETERS 


RADIATION SAFETY 
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Basic principles of the WHO/UNEP global environmental radia- 
tion network: GEMS: Global Environmet Monitoring System, 


16:32381 (R;XW) 
Results of gamma radiations and radon gas surveys in Egypt, 
16:32496 (IA;IR) 


RADIATION PROTECTION 

ANS-8.23: Criticality accident emergency planning and re- 
sponse, 16:30177 (R;US) 

Evaluation and harmonization of the planning of countermea- 
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RADIATION SOURCES 
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16:29974 (RA;US) 
Control Systems 

Integrated digital control and instrumentation system for ra- 

dioactive waste disposal system, 16:30785 (RA;XA) 
Environmental Impacts 

Environmental assessment: 
Volume 1, 16:30007 (R;US) 

Implementation of the resource disincentive in 40 CFR Part 
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tory for spent nuclear fuel, 16:31132 (R;SE;ln Swedish) 
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Experience with solidification of radioactive wastes in polyester 
resins, 16:30030 (R;PL;In Polish) 
Storage Facilities 
Double-shell tank system dangerous waste permit application: 
Volume 1, 16:29995 (R;US) 
Double-shell tank system dangerous waste permit application: 
Volume 2, 16:29996 (R;US) 
Transmutation 
Application of advanced liquid metal reactors to the destruction 
of radioactive wastes, 16:30710 (R;US) 
Neutronics parameter variation studies for the Los Alamos ATW 
concept, 16:30038 (R;US) 
Underground Disposal 
A coupled mechanical/hydrologic model for WIPP shaft seals, 
16:30058 (R;US) 
Geologic mapping of the air intake shaft at the Waste Isolation 
Pilot Plant. 16:30017 (R;US) 
Implementation of the resource disincentive in 40 CFR Part 
191.14(e) at the Waste Isolation Pilot Plant, 16:32466 (R;US) 
Methodology to obtain expert information about the conceptual 
model development process used for performance assess- 
ment of waste management sites, 16:30062 (R:US) 
The Nevada Test Site conceptual model for the geology in Area 
5, 16:32460 (R:US) 
Underground Storage 
The essential linearity of thermal radiation net transport, 
16:30086 (R;US) 
Vitrification 
In situ vitrification of mixed wastes: Progress and regulatory sta- 
tus, 16:30051 (R;US) 
Waste Processing 
Initial study of halide-tolerant mediators for the electrochemical 
treatment of mixed and hazardous wastes, 16:30073 (R;US) 
RADIOACTIVITY 
See also NATURAL RADIOACTIVITY 
On the assessment of minimum detectable radionuclide activity, 
16:33189 (IA;SU;In Russian) 
RADIOACTIVITY LOGGING 
See also NEUTRON LOGGING 
Simulation of depth distribution of geological strata. HOSW pro- 
gram, 16:32512 (R;PL;in Polish) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASSAY 
See also RADIOIMMUNOASSAY 
Limitations of gaussian performance measures in very-low- 
background counting regimes, 16:32238 (R;US) 
RADIOBIOLOGY 
Joint bone radiobiology workshop: Topical abstracts, 16:32760 
(R;US) 
KAll-union radiobiological conference. V. 5: Summaries of re- 
ports, 16:32714 (I;SU;In Russian) 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See DIAGNOSIS 
NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 


IA/IB_ Procedure Compendium, 





RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOIMMUNOASSAY 
RIA - the use of immuno- and radioimmunoassays in obstetrics 
and gynecology: Proceedings of the 6th international sympo- 
sium, 16:32646 (1;CS;In English, German) 
RADIOISOTOPE GENERATORS 
Nuclear medicine program progress report for quarter ending 
March 31, 1991, 16:31843 (R;US) 
RADIOISOTOPE HEAT SOURCES 
Infrastructure for thulium-170 isotope power systems for au- 
tonomous underwater vehicle fleets, 16:30236 (R;US) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS 
Quality control of nuclear medicine instruments 1991, 16:32246 
(R;XA) 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also ALPHA DECAY RADIOISOTOPES 
A suitability study of the fission product phantom and the bottle 
manikin absorption phantom for calibration of in vivo bioassay 
equipment for the DOELAP accreditation testing program, 
16:33203 (R;US) 
Plutonium isotopic analysis system for plutonium samples en- 
riched in 25Pu in EP 60/61 and fuel-clad containers: Volume 
3, Part 1: Software manual, 16:31695 (R;US) 
Preparation of an annual report for a consolidated radioisotope li- 
cence: Regulatory guide, 16:30214 (R;CA;In English, French) 
The extension of the HHIRF accelerators to produce radioactive 
ion beams, 16:32039 (R;US) 
RADIOLOGICAL PERSONNEL 
Development of an advanced radiation worker laboratory, 
16:30951 (RA;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
27. Czechoslovak radiological congress and symposium on ul- 
trasound: Abstracts, 16:32645 (I;CS) 
RADIOLYSIS 
A review of applications of radiolysis in the adsorbed state, 
16:30232 (IA;CA) 
RADIOMETERS 
RIA-20 multi-channel a-radiometer, 16:32277 (IA;SU;In Russian) 
RADIOMETRIC ANALYSIS 
On the assessment of minimum detectable radionuclide activity, 
16:33189 (IA;SU;In Russian) 
RADIOMETRIC SURVEYS 
Radiometric studies on wheat and bean cultures in three types 
of brazilian oxisoils, 16:32689 (R;BR;In Portuguese) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
Effect of bone-status on retention and distribution of americium- 
241 in bones of small rodents, 16:32754 (R;DE;In German) 
Modifying effect of ferracin on kinetics of ‘Cs and '5’Cs in 
children, 16:32719 (IA;SU;In Russian) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
Diurnal variations of tritium uptake by plants, 16:32517 (R;DE;In 
German) 
Expert judgment as input to Waste Isolation Pilot Plant 
performance-assessment calculations: Probability distribu- 
tions of significant system parameters, 16:30060 (R;US) 


RADIUM D 


Mechanics of sup(137)Cs diffusion and transport in the environ- 
ment, 16:32483 (IA;BR;in Portuguese) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

Instrumentation and quantitative methods of evaluation: Com- 
prehensive three-year progress report, January 15, 1989—July 
15, 1991, 16:32603 (R;US) 

Production of radiohalogenated derivatives of fatty acids for ap- 
plication in nuclear cardiology, 16:31841 (R;SU;In Russian) 

[Non-invasive evaluation of the cardiac autonomic nervous sys- 
tem by PET]: Progress report, 16:32605 (R;US) 

RADIOSENSITIZERS 
Influence of diethyimaleate on the survival of irradiated mice 
and on serum protein levels, 16:32644 (|;BR;in Portuguese) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

27. Czechoslovak radiological congress and symposium on ul- 
trasound: Abstracts, 16:32645 (1;CS) 

Construction and test of at least three phantoms for quality con- 
trol in radiotherapy: Final report for the period 1 May 1987 - 
31 December 1989, 16:32607 (R;XA) 

Dose planning and dose delivery in radiation therapy, 16:32655 
(R;SE) 

Method for estimation of absorbed dose in synovial tissue of 
knee joint in radionuclide therapy with '®Au, 16:32649 
(IA;SU;In Russian) 

Registration and processing of radiometric information in case 
of radionuclide therapy with '"| and ‘Au, 16:33178 
(IA;SU;In Russian) 

SSDL Newsletter. No. 30, 16:33167 (1;XA) 

RADIUM 

16:31690 (PA;US) 

Alteration of the retinoblastoma gene locus in radium-exposed 
individuals, 16:32693 (R;US) 

Plasters and mortars with extremely high concentrations of ra- 
dium in Joachimsthal, 16:32498 (IA;IR) 

RADIUM 226 

Enhanced radium level in the tin mining areas in Malaysia, 
16:32499 (1A;IR) 

Environmental transfer pathways and transfer factors, 16:32712 
(1A;IR) 

Radionuclide uptake by beaver and ruffed grouse in the Serpent 
River basin, 16:32478 (R;CA) 

Report on the intercomparison run IAEA-314 Ra-226, Th and U 
in stream sediment, 16:32553 (R;XA) 

Results of mobile gamma scanning activities in St. Louis, Mis- 
souri, 16:32529 (R;US) 

Transfer of radionuclides from the environment to human milk: 
Phase 2 - feasibility study, 16:32477 (R;CA) 

Two radioecological surveys in the high background radiation 
area of Yangjian, Guangdong province, China—contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
cassava and their transfer, 16:32489 (IA;IR) 

RADIUM 228 

Enhanced radium level in the tin mining areas in Malaysia, 
16:32499 (1A;IR) 

Two radioecological surveys in the high background radiation 
area of Yangjian, Guangdong province, China—contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
cassava and their transfer, 16:32489 (1A;IR) 

RADIUM B 

See LEAD 214 
RADIUM C 

See BISMUTH 214 
RADIUM D 

See LEAD 210 
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RADIUM F 


RADIUM F 
See POLONIUM 210 


RADIUM ISOTOPES 
See also RADIUM 226 
RADIUM 228 
Importance of the neutron-proton interactions for the even Ra- 
Th nuclei, 16:33136 (R;SU) 


RADON 

Annual site environmental report for calendar year 1990: Wel- 
don Spring Site Remedial Action Project, Weldon Spring, 
Missouri: Revision 1, 16:30153 (R;US) 

Emanation of radon from rock minerals, 16:32506 (IA;IR) 

Health hazards due to radon and its daughters, 16:32710 (IA;IR) 

Measurement of radon exhalation rate from indoor surfaces: Im- 
portance, method and equipment, 16:32413 (IA;IR) 

Occupational radon daughter exposure in underground work- 
places in Norway, 16:32428 (R;NO) 

Radon exhalation measurements at the site of a former coal- 
buming power station: A case study, 16:32500 (1A;IR) 

Radon in Norwegian dwellings, 16:32429 (R;NO;In Norwegian) 

Radon ingress from tectonic disturbances in a granite massif, 
16:32504 (1A;IR) 

Radon measurements: Techniques and calibration, 16:32269 
(1A;IR) 

Radon overview in natural environment and in dwellings, 
16:32510 (IA;IR) 

Theoretical aspects of deriving working level ratios due to the 
activities of radon and its daughters, 16:32488 (IA;IR) 

To the estimation of the radon flow value in Copet-Dag seismic 
active region, 16:32412 (IA;IR) 

Using the thermal diffusion cloud chamber to study the ion- 
induced nucleation by radon decay, 16:31718 (R;US) 

RADON 220 

Deposition of radon progeny in nonhuman primate nasal air- 
ways, 16:32699 (R;US) 

Radiation exposure levels in Syrian phosphate mines 
(Khneefees and Alswane), 16:33160 (R;SY;In Arabic) 

RADON 222 

Evaluation of radon hazard in research laboratories by electro- 
chemically etched makrofol-E plastic detectors, 16:32270 
(1A;IR) 

Intercomparison of activity size distribution measurements with 
manual and automated diffusion batteries: Field test, 
16:32401 (R;US) 

Radiation exposure levels in Syrian phosphate mines 
(Khneefees and Alswane), 16:33160 (R;SY;In Arabic) 

The field measurements of the activity-weighted size distribution 
of radon decay products, 16:32399 (R;US) 

RAHYD PROCESS 
See REPROCESSING 
RAILGUN ACCELERATORS 

Study on the ablation in railgun electromagnetic accelerators, 

16:33406 (R;SU;in Russian) 
RAILROAD CARS 

16:31083 (PA;CA) 

Air resistance of the Shinkansen trains, 16:31226 (RA;JP;In 
Japanese) 

RAILWAYS 

Dose assessment for a 'S7Cs contamination incident, 16:32705 

(R;US) 
RAMAN SPECTRA 

Atmospheric measurements using a scanning, solar-blind Ra- 

man Lidar, 16:32417 (R;US) 
RANDOMNESS 

Particle-spin coupling in a chaotic system:  localization- 

delocalization in the Husimi distributions, 16:33277 (IA;BR) 
RANGELANDS 

Ecological perspectives of land use history: The Arid Lands 
Ecology (ALE) Reserve, 16:32530 (R;US) 

Grassiand/atmosphere response to changing climate: Coupling 


regional and local scales: Annual progress report, 16:32458 
(R;US) 
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RANKINE CYCLE 
Status of Rankine-cycle technology for space nuclear power ap- 
plications, 16:30713 (R;US) 
RARE EARTH COMPOUNDS 
See also BASTNAESITE 
LANTHANUM COMPOUNDS 
Absorption Spectroscopy 

Interference in the spectrochemical determination of rare earth 
elements in marine rocks and sediments, 16:31575 (IA:SU) 

Possibilities of the some rare earth elements atomization in the 
electrothermal atomizer WETA 82, 16:31543 (IA;SU) 

Problem of rare earths determination in graphite furnace, 
16:31547 (IA;SU) 

Atomic Radii 

On the values of ionic radii of f-transition elements, 16:31747 

(IA;SU;In Russian) 
Atomization 

Possibilities of the some rare earth elements atomization in the 

electrothermal atomizer WETA 82, 16:31543 (IA;SU) 
Austenitic Steels 

Influence of rare earth oxides in the oxidation of chromia form- 

ing alloys, 16:31720 (1;BR) 
Chemical Preparation 

Development of low-waste technology of production of anhy- 
drous rare earth fluorides, 16:31740 (IA;SU;In Russian) 

Hydrothermal synthesis, X-ray diffraction and thermography 
studies of KLnoF7 compounds, 16:31769 (IA;SU;In Russian) 

Coprecipitation 

Determination of rare earth elements in run-offs of coal mines wa- 

ters using ICR method after concentrating, 16:31618 (IA;SU) 
Crystallization 

Distribution coefficients of rare earth trifluorides during crystal- 
lization of melts of fluorite type difluorides, 16:31766 (IA;SU;In 
Russian) 

Emission Spectroscopy 

Interference in the spectrochemical determination of rare earth 

elements in marine rocks and sediments, 16:31575 (IA;SU) 
Evaporation 

The study of evaporation processes of rare earth elements in 

D.C. ARC, 16:31583 (IA;SU) 
Fluorination 

Fluorination of rare earth oxide mixture and calcium-thermal re- 

duction of mixed fluoride product, 16:31750 (IA;SU;in Russian) 
Oxidation 

Influence of rare earth oxides in the oxidation of chromia form- 

ing alloys, 16:31720 (1;BR) 
Phase Studies 

Fluorite-like phases in systems NaF-RF3; (R=Dy, Ho, Er, Tm, 

Yb, Lu), 16:31768 (IA;SU;In Russian) 
Quantitative Chemical Analysis 

About system approach to inorganic multicomponent mixture 
analysis by means of inductively-coupled plasma-atomic 
emission spectrometry, 16:31622 (IA;SU) 

Analysis of rare earth elements by ICP-AES method using pho- 
tographic recording, 16:31642 (IA;SU) 

Applications of ICP-AES for the rare-earths of determination, 
16:31631 (IA;SU) 

Atomic-emission spectrographic determination of rare earth ele- 
ments, yttrium and scandium in solid geological samples with 
in ARC TWO-JET plasmotron, 16:31615 (IA;SU) 

Determination of rare earth elements in run-offs of coal mines wa- 
ters using ICR method after concentrating, 16:31618 (IA;SU) 

ICP-AES determination of rare earth elements after their group 
separation by countercurrent chromatography, 16:31607 
(IA;SU) 

Interference in the spectrochemical determination of rare earth 
elements in marine rocks and sediments, 16:31575 (IA;SU) 

Possibilities of the some rare earth elements atomization in the 
electrothermal atomizer WETA 82, 16:31543 (IA;SU) 

Problem of rare earths determination in graphite furnace, 
16:31547 (IA;SU) 

The study of evaporation processes of rare earth elements in 
D.C. ARC, 16:31583 (IA;SU) 





Reduction 

Fluorination of rare earth oxide mixture and calcium-thermal re- 
duction of mixed fluoride product, 16:31750 (IA;SU;In Russian) 

Kinetics of solid-phase interaction between rare earth fluorides 
and calcium, 16:31758 (IA;SU;In Russian) 

Refraction 
Refractions of ions in fluorite structure solid solutions 
M, _x(Y,Ln)xFo,x, 16:31767 (IA;SU;In Russian) 
RARE EARTH NUCLEI! 

See also ERBIUM 150 
ERBIUM 160 
HOLMIUM 149 
HOLMIUM 165 
PRASEODYMIUM 138 
TERBIUM 147 
TERBIUM 151 
THULIUM 170 

Gamma-ray branching and the K quantum number in even-even 
rare earth nuclei, 16:33067 (R;NO) 

Magnetic dipole excitations in even-even nuclei, 16:33146 (R;SE) 

RARE EARTHS 
See also CERIUM 
EUROPIUM 
GADOLINIUM 
LANTHANUM 
NEODYMIUM 
YTTERBIUM 

Atomic emission determination of inclusions element composi- 
tion in alloys, 16:31598 (IA;SU) 

Granulitic orthogneisses geochemistry of Caraiba complex, in 
Riachao do Jacuipe region - Bahia state, Brazil, 16:32480 
(1;BR;In Portuguese) 

Magneto-optical record media, 16:31344 (R;US) 

The determination of minor amounts of rare earth elements in 
high purity earth oxides by HPLC/IDMS, 16:31515 (R;NO) 

RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
RADON 
XENON 

Observation of quantum-mechanical interference structures in 
the energy spectra of atomic delta electrons in uranium-noble- 
gas collisions, 16:32865 (R;DE;in German) 

RATS 

Radiation-induced mesotheliomas in rats, 16:32700 (R;US) 
RBMK TYPE REACTORS 

See LWGR TYPE REACTORS 
REACTION KINETICS 

See also NUCLEAR REACTION KINETICS 

Radiolysis of iodine in moist air: A computer study, 16:31829 
(RA;CA) 

REACTION MECHANISMS 

See REACTION KINETICS 
REACTION RATE 

See REACTION KINETICS 
REACTIVITY WORTHS 

Evaluation of differential shim rod worth measurements in the 

Oak Ridge research reactor, 16:30846 (IA;AR) 
REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Dose Equivalents 

Measurements of individual doses from external radiation in the 
Brjansk region of the Russian republic of the USSR, 16:31062 
(R;NO) 

Emergency Plans 

A real-time PUFF-model for accidental releases in complex ter- 

rain, 16:30971 (RA;FR) 


REACTOR ACCIDENTS 
Management 


A review of emergency response assisting systems by the 
OECD-NEA-CSNI group of experts on the consequences of 
accidents, 16:30964 (RA;FR) 

A simple method for the determination of the stability class for 
application in dispersion modeling using wind fluctuations, 
16:30975 (RA;:FR) 

A system for real-time environmental assessment using an op- 
erational meteorological data base for dispersion calculations, 
16:30979 (RA;FR) 

ARAC: a computer-based emergency dose-assessment ser- 
vice, 16:30968 (RA;FR) 

Application of NUREG-1150 methods and results to accident 
management, 16:31050 (RA;US) 

Applications of complex terrain meteorological models to emer- 
gency response management, 16:30977 (RA;FR) 

Assessing the dispersion of radioactive effluents at regional 
scale: the HERMES and MINERVE codes, 16:30981 (RA;FR) 

Assessment of uncertainties in severe accident management 
strategies, 16:31046 (RA;US) 

Atmospheric science and emergency preparedness: the 
DOE/OHER perspective, 16:30967 (RA;FR) 

Emergency procedures for nuclear installations: on the simula- 
tion and interpretation of offsite air sampling measurements 
during the early phase of an accidental release of radioactivity 
to the atmosphere, 16:30973 (RA;FR) 

Field studies for determining the characteristics and dynamics of 
local circulations, 16:30976 (RA;FR) 

Forecast of local meteorological conditions in an emergency 
adaptation of a prognostic model to Speedi, 16:30982 (RA;FR) 

Identification and assessment of containment and release man- 
agement strategies, 16:31051 (RA;US) 

Model evaluation studies, 16:30978 (RA;FR) 

Numerical methods operational at the French Meteorologie Na- 
tionale for nuclear accident situation, 16:30980 (RA;FR;in 
French) 

Numerical modeling in real-time assessment of dispersal of 
radionuclides beyond ten to twenty kilometres from an acci- 
dental release, 16:30969 (RA;FR) 

Particle models: an interesting approach for diffusion modeling 
in emergency preparedness systems, 16:30970 (RA;FR) 

Proceedings of second international workshop on real-time 
computing of the environmental consequences of an acciden- 
tal release to the atmosphere from a nuclear installation: 
Decision aids to offsite emergency management. Volume 1, 
16:30963 (R;FR) 

The WMO/IAEA rapid data exchange system in support of the 
early notification convention, 16:30965 (RA;FR) 

The mesoscale dispersion modeling system a simulation tool for 
development of an emergency response system, 16:30974 
(RA;FR) 

The requirements of health authorities responsible for the 
choice of countermeasures, 16:30966 (RA;FR;Iin French) 

Validation of a Lagrangian dispersion model and its application 
to monitor a power plant, 16:30972 (RA;FR) 


Hydrogen 
Hydrogen in water-cooled nuclear reactors, 16:31003 (IA;CA) 


lodine 
Planned work at JAERI for iodine chemistry during reactor acci- 
dent, 16:30885 (RA;CA) 
Proceedings of the second CSNI workshop on iodine chemistry 
in reactor safety, 16:30881 (R;CA) 


Management 

A review of the approach to particular aspects of severe acci- 
dents in LWRs in the European community including Sweden 
and Finland, 16:30465 (RA;XA) 

Accident management (AM) strategies for LWR in the Federal 
Republic of Germany, 16:30467 (RA;XA) 

Emergency actions (accident management actions) in German 
BWR’s, 16:30988 (RA;XA) 

Plant system utilization for accident mitigation. Working mate- 
rial: Report of a technical committee meeting held in 
Garching, Germany, 26-30 November 1990, 16:30987 (R;XA) 

Preparedness of the Nuclear Centre Swierk and its nuclear facil- 
ities for emergencies, 16:30474 (RA;XA) 
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REACTOR ACCIDENTS 
Meetings 


Meetings 

Plant system utilization for accident mitigation. Working mate- 
rial: Report of a technical committee meeting held in 
Garching, Germany, 26-30 November 1990, 16:30987 (R:XA) 

Proceedings of second international workshop on real-time 
computing of the environmental consequences of an acciden- 
tal release to the atmosphere from a nuclear installation: 
Decision aids to offsite emergency management. Volume 1, 
16:30963 (R;FR) 

Proceedings of the second CSN! workshop on iodine chemistry 
in reactor safety, 16:30881 (R;CA) 

Mitigation 

Accident management (AM) strategies for LWR in the Federal 
Republic of Germany, 16:30467 (RA;XA) 

Accident mitigation on NPP with WWER-1000, 16:30478 (RA; XA) 

Effect of passive and active elements of the safety system on 
the moment of core destruction in several out-of-design acci- 
dents in WWER-1000 reactor, 16:30476 (RA;XA) 

Emergency actions (accident management actions) in German 
BWR's, 16:30988 (RA:XA) 

New technical solutions elaborated in WWER reactor NPS de- 
signs on preventing the severe accidents and their control, 
16:30477 (RA:XA) 

Plant system utilization for accident mitigation. Working mate- 
rial: Report of a technical committee meeting held in 
Garching, Germany, 26-30 November 1990, 16:30987 (R;XA) 

Safety concepts for the next generation of LWRs, 16:30585 
(RA:XA) 

Severe accident natural circulation and depressurization in 
PWRS, 16:31044 (RA;US) 

The IAEA accident management program, 16:31045 (RA;US) 

U.S. accident management program, 16:31043 (RA;US) 

Utilization of control rod drive (CRD) system for long term core 
cooling, 16:30472 (RA;XA) 

Personnel Monitoring 

Problems of measuring body burden in man following nuclear 

reactor accidents, 16:33181 (IA;SU;In Russian) 
Radiation Hazards 

Gestations and parturitions after the Chernobyl reactor accident. 
A representative evaluation for the Federal Republic of Ger- 
many and Berlin (West). Short version, 16:32695 (R;DE;in 
German) 

Research Programs 

Planned work at JAERI for iodine chemistry during reactor acci- 
dent, 16:30885 (RA;CA) 

Short presentation of PHEBUS-FP, 16:30538 (RA;CA) 

Source Terms 
Source term update - Summary and status, 16:31055 (RA;US) 
Standardization 

INES: The International Nuclear Event Scale. User's manual, 

16:30484 (1;XA) 
REACTOR ARGENTIN-3 
See RA-3 REACTOR 


REACTOR CHANNELS 
See also BEAM HOLES 
FUEL CHANNELS 
Performance of conjugate gradient-like algorithms in transient 
two-phase subchannel analysis, 16:31904 (R;US) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR EXPERIMENTAL FACILITIES 
GOOSE, a generalized object-oriented simulation environment, 
16:33467 (R;US) 
REACTOR CONTROL SYSTEMS 
A plant display system to complement the distributed control 
system in CANDU Nuclear Power Plants, 16:30777 (RA;XA) 
Application of local computer networks to nuclear power plant 
problems at the level of automated control of the production 
process, 16:30573 (IA:CS;In Slovak) 
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Collection of papers presented at conference on application of 
computers in nuclear power plants, 16:30486 (I;CS;In Slovak, 
Czech) 

Communication and data transfer in computerized process con- 
trol system for new Czechoslovak WWER 440 reactor, 
16:30784 (RA;XA) 

Designing extensive computerized control systems, 16:30702 
(IA;CS;In Czech) 

Functions of automated production control system at Temelin 
nuclear power pliant, 16:30577 (IA;CS;In Slovak) 

IAEA specialists’ meeting on communication and data transfer 
in NPP 24-26 April 1990, Lyon, France, 16:30776 (R;XA) 

Implementation of distributed process computer system at a nu- 
clear power station, 16:30781 (RA;XA) 

Models of human operators: Their need and usefulness for im- 
provement of advanced control systems and control rooms, 
16:30773 (R;US) 

Modifications to the shutdown systems to augment reactor trip 
coverage to cater to a single pump trip in a CANDU 600 reac- 
tor, 16:30804 (IA;CA) 

Operating plant retrofits using microprocessor-based reactoi 
manual control system and a rod position information system, 
16:30796 (RA;XA) 

Process computer system. Monitoring systems for equipment 
important to safety at Soviet WWER-1000 nuclear power 
plants, 16:30787 (RA;XA) 

Shut-off rod performance study for the Point Lepreau reactor, 
16:30805 (IA;CA) 

Simulating the power rundown transient from poison injection 
system for a CANDU reactor, 16:30806 (IA;CA) 

Upgrading of automated evaluation of technical and economic 
indices of nuclear power plant operation, 16:30574 (IA;CS;In 
Slovak) 


REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

Contamination of the steam of boiling water reactors because of 
impurities in the water dissolving in it, 16:30537 (R;US) 

Expected reactivity effect of fuel channel coolant boiling in the 
Darlington NGS A reactor core, 16:30616 (IA;CA) 

On the existence of iodide boric acid complexes in saturated 
steam, 16:30743 (RA;CA) 

Vibration analysis of the PHT piping system of Point Lepreau 
NGS, 16:30651 (IA;CA) 

Water plant expansion — 100-KE and KW: Project proposal, 
16:30609 (R;US) 

REACTOR CORE DISRUPTION 

Experiment-specific analyses in support of code development, 
16:31028 (RA;US) 

MELCOR analysis of the TMI-2 accident, 16:31035 (RA;US) 

MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:31036 (RA;US) 

Reactivity accident analysis in MTR cores, 16:31009 (IA;AR) 

Results of recent ORNL fission product release tests, 16:31037 
(RA;US) 

Status of VICTORIA development and assessment, 16:31038 
(RA;US) 

The debris module: An effective tool for the analysis of melt pro- 
gression in LWRs, 16:31030 (RA;US) 


REACTOR CORES 

See also COUPLED REACTOR CORES 

3-D neutron transport benchmarks, 16:30736 (R;FR) 

Expected reactivity effect of fuel channel coolant boiling in the 
Darlington NGS A reactor core, 16:30616 (IA;CA) 

Heat safety of reactor core - potential and methods of opera- 
tional control, 16:30575 (IA;CS;In Slovak) 

MTR core experiments analysis. Pt. 1: Reactivity measure- 
ments in water, graphite and beryllium reflected cores, 
16:30847 (IA;AR) 

MTR core experiments analysis. Pt. 2: Flux distribution and 
buckling measurements in MTR cores, 16:30854 (IA;AR) 

Neutronic design of a LEU [low enriched uranium] core for the 
Ohio State University research reactor, 16:30849 (IA;AR) 

Neutronic studies in the enrichment reduction of research reac- 
tor IEAR-1, 16:30853 (IA;AR) 





POLX-1: A code for generating polynomial fits to neutron cross 
section data as functions of reactor core conditions, 16:30739 
(R;ZA) 

Selecting a MAPLE research reactor core for 1-10 mw opera- 
tions, 16:30830 (IA;CA) 

REACTOR EXPERIMENTAL FACILITIES 

See also BEAM HOLES 

Oak Ridge National Laboratory user facilities, 16:31121 (R;US) 
REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 
REACTOR FUELING 

Distributed computer contro! system for on-power fuel handling 
in Indian PHWRs - Communication between computers, 
16:30783 (RA;XA) 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR LICENSING 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, Apri-+-June 1991: Volume 10, No. 2, 
16:30724 (R;US) 

Nuclear Regulatory Commission issuances, 16:30722 (R;US) 

Virginia power’s nuclear unit life extension program, 16:30731 
(IA;CA) 

REACTOR MAINTENANCE 

A fossil generation past promotes a nuclear training future, 
16:30944 (RA;US) 

Automated system for setting norms to labor at WWER-440 type 
nuclear power plants, 16:30578 (IA;CS;In Slovak) 

Client Perspective, 16:30930 (RA;US) 

Florida Power and Light company’s nuclear maintenance super- 
visory training, 16:30943 (RA;US) 

Innovative techniques in maintenance training, 16:30950 (RA;US) 

Interfacing plant training with union hall traning, 16:30940 
(RA;US) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

Materials in space nuclear power systems, 16:30714 (R;US) 

Mechanical tests methods of materials in BR-10 nuclear reactor: 
Dynamometric measuring tecnique of radiation creep, 
16:31358 (R;SU;in Russian) 

Modifications of the PRONTO 3D finite element program tai- 
lored to fast burst nuclear reactor design, 16:30755 (R;US) 

REACTOR MONITORING SYSTEMS 

A non-intrusive neutron method for gadolinium poison concen- 
tration monitoring, 16:30683 (IA;CA) 

A plant display system to complement the distributed control 
system in CANDU Nuclear Power Plants, 16:30777 (RA;XA) 

Collection of papers presented at conference on application of 
computers in nuclear power plants, 16:30486 (1;CS;in Slovak, 
Czech) 

Communication and data transfer in computerized process con- 
trol system for new Czechoslovak WWER 440 reactor, 
16:30784 (RA;XA) 

Functional model of complex diagnostic subsystem, 16:30580 
(IA;CS;In Slovak) 

Heat safety of reactor core - potential and methods of opera- 
tional control, 16:30575 (IA;CS;in Slovak) 

Implementation of distributed process computer system at a nu- 
clear power station, 16:30781 (RA;XA) 

Operating plant retrofits using microprocessor-based reactor 
manual control system and a rod position information system, 
16:30796 (RA;XA) 

Process computer system. Monitoring systems for equipment 
important to safety at Soviet WWER-1000 nuclear power 
plants, 16:30787 (RA;XA) 

REACTOR OPERATION 

Licensee event report (LER) compilation for month of July 1991: 

Volume 10, No. 7, 16:30726 (R;US) 
REACTOR OPERATORS 

Are we training operators upside down?, 16:30945 (RA;US) 

Client expectations and needs: Making them known, 16:30929 
(RA;US) 

Computer assistance to operator in accident situations, 
16:30487 (IA;CS;In Slovak) 


RECYCLING (FUEL) 


Computers and the simulation of cognitive actions of nuclear 
power plant operators. 16:30579 (IA:CS;in Slovak) 

Critical safety parameters: The logical approach to refresher 
training, 16:30941 (RA:US) 

Effective training based on the cause analysis of operation er- 
rors, 16:30937 (RA;US) 

Enhancing professionalism at GPU nuclear, 16:30934 (RA;US) 

Forging a partnership between operations and training, 
16:30932 (RA;US) 

General principles taken into account in France for the use of 
systems in the operating documents for accidental situations 
(including severe accidents) on PWR plants, 16:30466 (RA;XA) 

Operator reliability assessment system (OPERAS), 16:30947 
(RA;US) 

Specialty training: Minimizing the impact of procedure upgrade, 
16:30933 (RA:US) 

The clients perspective: Client and owner, 16:30928 (RA;US) 

Upgrades and their training impact, 16:30948 (RA;US) 

What's getting in the way of teamwork in our nuclear control 
rooms?, 16:30939 (RA;US) 

REACTOR PROTECTION SYSTEMS 

See also ECCS 

Architecture of high reliable control systems using complex soft- 
ware, 16:30803 (RA;XA) 

REACTOR SAFETY 

Emergency operating procedures based on thermodynamic 
state, 16:30650 (IA;CA) 

Radiation protection and reactor safety, 16:31127 (1;DE;in Ger- 
man) 

Safety research and development: Post Chernobyl, 16:31002 
(IA;CA) 

Utilization of control rod drive (CRD) system for long term core 
cooling, 16:30472 (RA;XA) 

REACTOR SAFETY EXPERIMENTS 
Scaling laws for severe accident phenomena in BWRs, 
16:31033 (RA;US) 
REACTOR SIMULATORS 
Interim simulator upgrades, 16:30946 (RA;US) 
Upgrades and their training impact, 16:30948 (RA;US) 
REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY 
Proceedings of the Canadian Nuclear Society 8. annual confer- 
ence, 16:30732 (1;CA) 
REACTORS 
See also LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PULSED REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 

Failure probability estimate of type 304 stainless steel piping, 

16:30902 (RA;US) 
READOUT SYSTEMS 
Detector electronics of the FOBOS spectrometer, 16:32317 
(RA;SU;In Russian) 
REAGENTS 
See also RHODAMINES 
STARCH 

Chemical reagents and substances of particular purity: Scien- 

tific papers, 16:31532 (I;SU) 
REAL TIME SYSTEMS 
A global approach for the software design in a dependable con- 
text, 16:30798 (RA;XA) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECORDING SYSTEMS 

8-bit serial-paralle! analog-to-digital converter for fast transient 
recorder, 16:32023 (R;PL;in Polish) 

The configuration management program for the Emergency 
Management Support System, 16:33452 (R;US) 

RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING (FUEL) 

See REPROCESSING 
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REDOX PROCESS 


REDOX PROCESS 
Waste storage requirements for Chemical Processing Depanrt- 
ment, 16:30027 (R:US) 
REDUCTASES 
See OXIDOREDUCTASES 
REENTRY VEHICLES 
RV strings of maximum curvature, 16:32376 (R:US) 
REFERENCE MAN 
Establishment of reference man in Korea: Final report for the pe- 
riod 1 December 1989 - 30 November 1990, 16:32707 (R:XA) 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 
REFLECTIVE COATINGS 

Fabrication of advanced x-ray optics with magnetron mini- 
source arrays, 16:33253 (R;US) 

The surface morphology of as-deposited and laser-damaged 
dielectric mirror coatings studied in situ by atomic force mi- 
croscopy, 16:33254 (R;US) 

REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFRACTIVE INDEX 
Interferometric measurements of refractive index inhomogeneity 
in fused silica, 16:33252 (R;US) 
REFRACTORIES 
16:32012 (PA;US) 
REFRIGERANTS 

Cycle performance comparison between a nonazeotropic refrig- 
erant mixture and R22, 16:31177 (R;US) 

Heat exchanger thermal performance for two nonazeotropic re- 
frigerant mixtures, 16:31178 (R;US) 

REFUSE 
See SOLID WASTES 
REFUSE-FUELED POWER PLANTS 

Process contro! and emissions: A pilot study on Man-machine 
interaction in Swedish waste incineration plants, 16:30447 
(R;SE;In Swedish) 

REGULATING RODS 

An investigation into the relationship between local and global 

power excursions in CANDU, 16:30999 (IA;CA) 
REGULATIONS 

See also TRANSPORT REGULATIONS 

Annual site environmental report for calendar year 1990, United 
States Department of Energy, Kansas City Plant, Kansas 
City, Missouri: Environmental Protection Department, 
16:32516 (R;US) 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, Apri-June 1991: Volume 10, No. 2, 
16:30724 (R;US) 

NRC Regulatory Agenda: Quarterly report, Apri-June 1991: 
Volume 10, No. 2, 16:30723 (R;US) 

REINFORCED PLASTICS 

A literature survey on the effects of moisture on the mechanical 
properties of glass and carbon fibre plastic laminates, 
16:31471 (R;NL) 

RELATIVITY THEORY 
Lie-isotopic generalization of the Poincare symmetry: Classical 
formulation, 16:33273 (R;XA) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIABILITY 

Evaluation of advanced materials by exposure in coal liquefac- 

tion pilot plant, 16:29664 (IA;JP;In Japanese, English) 
REMEDIAL ACTION 

Environmental restoration and waste management: Five-year 
pian, fiscal years 1993-1997: Executive summary, 16:30016 
(R;US) 

Environnmental Restoration and Waste Management: Five-year 
plan, fiscal years 1993-1997, 16:30015 (R;US) 

Pond waste management project: Plan for the management of 
K-1407-B and -C ponds waste at the Oak Ridge K-25 Site, 
16:30103 (R;US) 

Supertund program analysis: Lessons learned, 16:32457 (R;US) 
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REMOTE AREAS 

Recommendations for establishing local rural electrification pro- 
grams using photovoltaic systems, 16:30407 (R:US) 

Survey on possibility to utilize effectively underground space, 
16:31967 (|:JP:In Japanese) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

16:31884 (PA:US) 

Application of telerobotic control to remote processing of nuclear 
material, 16:31897 (R:US) 

Combined long reach and dexterous manipulation for waste 
storage tank applications, 16:30150 (R;US) 

Remote handling in nuclear fusion research, 16:33416 (R;GB;In 
French) 

REMOTE VIEWING EQUIPMENT 

16:30205 (PA:US) 

Control system for a plant where combustion takes place on a 
revolving grate, 16:29765 (1;DK;In Danish) 

Geologic mapping of tunnels using photogrammetry: Camera 
and target positioning, 16:32353 (R;US) 

REMOVAL 
The feasibility of CO2 removal within a national CO2 reducing 
policy, 16:30461 (R;NL) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
SOLAR ENERGY 
WIND POWER 

A green energy technology - for the future, 16:31162 (1;DK;In 
Danish) 

Information campaign for renewable energy: Experience and re- 
sults. Eastern Germany, Poland, the Baltic Republics and 
Leningrad, 16:31161 (1;DK;In Danish) 

To what extent can renewable energy (RE) systems replace 
carbon-based fuels in the next 15, 50 and 100 years?, 
16:31159 (R;DE) 

REPAIR 
Automated system for setting norms to labor at WWER-440 type 
nuclear power plants, 16:30578 (IA;CS;In Slovak) 
REPROCESSING 
See also PUREX PROCESS 
PYROCHEMICAL REPROCESSING 
REDOX PROCESS 

Achievements and questions in the accountability of nuclear 
materials and their verification for safeguards purposes, 
16:30190 (RA;XA) 

REPTILES 

Yucca Mountain Biological resources monitoring program: An- 

nual report FY89 and FY90, 16:32468 (R;US) 
REPUBLIC OF KOREA 

Climate change concerns and Asia-Pacific energy policies, 
16:32389 (RA;US) 

Long term uranium supply for KEPCO, 16:29928 (RA;XA) 

RESEARCH AND TEST REACTORS 

See also MAPLE REACTOR 

RESEARCH REACTORS 

Feasibility of maintaining natural convection mode core cooling 
in research reactor power upgrades, 16:30858 (IA;AR) 

Innovative concepts for fuel plate fabrication, 16:30764 (IA;AR) 

Proceedings of the 10. International meeting on reduced enrich- 
ment research and test reactor [held in Buenos Aires, 
Argentina], September 28—October 1, 1987, 16:30835 (1;AR) 

The RERTR [Reduced Enrichment Research and Test Reactor] 
program: Progress and plans, 16:30838 (IA;AR) 

RESEARCH PROGRAMS 

Advanced Energy Projects: FY 1991 research summaries, 
16:31120 (R;US) 

Climate change and developing countries: Priorities for policy 
research in the Netherlands, 16:31140 (R;NL) 

RESEARCH REACTORS 
See also FBRF REACTOR 
FFTF REACTOR 
FRG-1 REACTOR 
FRG-2 REACTOR 





HFBR REACTOR 
HFIR REACTOR 
IEAR-1 REACTOR 
JMTR REACTOR 
KUR REACTOR 
NRU REACTOR 
RA-3 REACTOR 
RINSC REACTOR 
SLOWPOKE TYPE REACTORS 
TR-2 REACTOR 
TRR-1 REACTOR 
TSR-2 REACTOR 

Characterization of debris/concrete interactions for advanced 
research reactor and commercial BWR severe accidents, 
16:30960 (R;US) 

Loss-of-coolant accident analyses of the Advanced Neutron 
Source Reactor, 16:30959 (R;US) 

RESERVOIR ROCK 

Characterizing hydraulically fractured reservoirs using induced 
microearthquakes, 16:29782 (R;US) 

Cross-borehole and surface-to-borehole electromagnetic induc- 
tion for reservoir characterization, 16:29777 (R;US) 

Cyclic COz injection for light oil recovery: Performance of a cost 
shared field test in Louisiana: Apri-June 1991, 16:29783 
(R;US) 

RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESID 

See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 

See also HOUSES 

Adoption, implementation, and enforcement of commercial build- 
ing energy codes in Arizona and New Mexico, 16:31141 (R;US) 

Close, low-built, low energy buildings in Germany with inte- 
grated utilization of solar heating, 16:31207 (1;DK;in Danish) 

Economic objects of maintenance management, public housing, 
16:31216 (R;Fl;In Finnish) 

Energy Efficient Industrialized Housing Research Program: 
Monthly report, February—July 1991, 16:31186 (R;US) 

RESIDENTIAL SECTOR 
Energy Efficient Industrialized Housing Research Program: 
Monthly report, February—July 1991, 16:31186 (R;US) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
SMOKES 

Coal selection for conversion, 16:29672 (IA;JP;ln Japanese, 
English) 

Development and evaluation of materials for slagging gasifiers, 
16:29676 (IA;JP;in Japanese, English) 

Investigation of treatment method coal and vacuum bottoms used 
as gasifier feedstock, 16:29679 (IA;JP;In Japanese, English) 

Research on support for design and operation of pilot plant, 
16:29675 (IA;JP;in Japanese, English) 

State-of-the-art in avoiding and recycling residues in plants to 
be licensed under 4. BlmSchV (Federal Ordinance on Protec- 
tion against Nuisances), 16:31104 (1;DE;in German) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

High octane ethers from synthesis gas-derived alcohols: Tech- 
nical progress report, January 1, 1991—March 31, 1991, 
16:29638 (R;US) 

RESISTAL 

See COPPER BASE ALLOYS 
RESONANCE CAVITIES 

See CAVITY RESONATORS 
RESONANCE PARTICLES 

Anomalies, observed by D.V. Scobel’tsyn in beta-decay and 
new resonances in quantum electrodynamics, 16:33125 
(IA;SU;in Russian) 


RHO-1500 RESONANCES 


Narrow resonances in systems of spinning charged particles 
and their possible physical manifestations, 16:32951 (R;SU) 
RESONANCE STATES 
See ENERGY LEVELS 
RESOURCE DEVELOPMENT 
A primer on world and US foreign trade, 16:31093 (R;US) 
Energy resources performance report, FY 1989 and FY 1990, 
16:31068 (R;US) 
RESOURCE MANAGEMENT 
Energy resources performance report, FY 1989 and FY 1990, 
16:31068 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM 
See also LUNGS 
NOSE 
PHARYNX 
TRACHEA 
Clearance of particles and lipophilic solutes from central air- 
ways, 16:32768 (R;US) 
RESPIRATORY SYSTEM DISEASES 
See also PNEUMOCONIOSES 
Early lung cancer detection in uranium miners with abnormal 
sputum cytology: Technical Progress Report, September 1, 
1990-—July 31, 1991, 16:32681 (R;US) 
RESPIRATORY TRACT CELLS 
The relevance of animal bioassays to assess human health haz- 
ards to inorganic fibrous materials, 16:32766 (R;US) 
The toxicity of inhaled particles of 75°PuO, in dogs, 16:32704 
(R;US) 
RETORTED SHALES 
See SPENT SHALES 
RETORTS 
Modeling - Analysis of particle slip and drag in a lift pipe, 
16:29823 (RA;US) 
RETROFITTING 
Effects of airtightening of the building shell on the indoor radon 
level in a house situated in the Swiss Alpine area, 16:32501 
(IA;IR) 
REVERSE-FIELD PINCH 
Viasov-Maxwell system: 2-D equilibria, reversed field pinches, 
16:33325 (R;US) 
RF SYSTEMS 
Nonlinear rf processes in plasma: Final report, 16:33380 (R;US) 
RHENIUM 
Isotopic measurements using laser resonance ionization mass 
spectrometry (rims), 16:31594 (IA;SU) 
Radiometric methods of analysis of non-ferrous metallurgy 
products, 16:31651 (IA;SU) 
RHENIUM COMPLEXES 
Oligomer and mixed-metal compounds: Potential multielectron 
transfer agents, 16:31806 (RA;US) 
RHENIUM COMPOUNDS 
Characterizations of metal-carbon and metal-silicon bonded com- 
plexes of d® and d® transition metal ions, 16:31808 (RA;US) 
RHESUS MONKEYS 
See MACACUS 
RHEUMATIC DISEASES 
Method for estimation of absorbed dose in synovial tissue of 
knee joint in radionuclide therapy with Au, 16:32649 
(IA;SU;In Russian) 
RHEUMATOID DISEASES 
See RHEUMATIC DISEASES 
RHIZOBIUM 
Control of genes encoding catabolic enzymes in Bradyrhizo- 
bium: Progress report, 16:32675 (R;US) 
Dual inoculation with VA mycorrhiza and Rhizobium is beneficial 
to Leucaena growth, 16:30243 (RA;US) 
RHIZOPUS 
Metabolic modeling of fumaric acid production by Rhizopus ar- 
rhizus, 16:30267 (RA;US) 
RHO-1500 RESONANCES 
See MESONS 
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RHO-1700 RESONANCES 


RHO-1700 RESONANCES 
See MESONS 
RHODAMINES 
Energy transfer of NBD in spread lipid monolayers. The effects 
of medium and concentration, 16:31706 (RA;US) 
RHODE ISLAND NUCLEAR SCIENCE CENTER 
See RINSC REACTOR 
RHODIUM 
Design of a high activity and selectivity alcohol catalyst: Third 
quarterly report, February 7, 1991—May 7, 1991, 16:29645 
(R;US) 
RHODIUM COMPLEXES 
Selective transformation of carbonyl ligands to organic 
molecules: Progress report, November 15, 1990—November 
14, 1991, 16:31715 (R;US) 
RHODIUM COMPOUNDS 
Characterizations of metal-carbon and metal-silicon bonded com- 
plexes of d® and d® transition metal ions, 16:31808 (RA;US) 
RHODOPSEUDOMONAS 
Theoretical studies of bacterial reaction centers, 16:30359 
(RA;US) 
RHODOSPIRILLUM 
Studies of the bacteriochlorophyll binding site by reconstitution 
of LH complex of Rhodospirillum rubrum with bacteriochloro- 
phyll a derivatives, 16:30388 (RA;US) 
RICE 
Use of cyanobacterial diazotrophic technology in rice agricul- 
ture, 16:30245 (RA;US) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RINSC REACTOR 
Conversion, core redesign and upgrade of the Rhode Island 
Atomic Energy Commission Reactor, 16:30851 (IA;AR) 
RISA 
See ORGANIC IODINE COMPOUNDS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
A multimedia, multipole-exposure pathway methodology for de- 
riving risk-based standards for tetrachloroethylene (PCE) in 
soil, 16:31112 (R;US) 
Biophysical and biomathematical adventures in radiobiology, 
16:32701 (R;US) 
Impact of fires on nuclear safety, 16:30565 (IA;CS;In Slovak) 
Performance assurance programs: Concepts and issues, 
16:30211 (R;US) 
The Darlington probabilistic safety evaluation: A CANDU risk 
assessment, 16:30622 (IA;CA) 
RISKS 
See HAZARDS 
RISOE NATIONAL LABORATORY 
Department of Combustion Research. Annual progress report 1 
January - 31 December 1990, 16:29770 (R;DK) 
Meteorology and Wind Energy Department annual progress re- 
port: 1 January - 31 December 1990, 16:30429 (R;DK) 
Modeling of Risoe pulverized coal fired furnace with FLUENT, 
16:29769 (R;DK) 
RIVERS 
See also COLUMBIA RIVER 
OHIO RIVER 
Tritium in river flow-rate gauging - theory and experience, 
16:32555 (RA;XA) 
RIVETS 
See FASTENERS 
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ROBINSON-2 REACTOR 

Forging a partnership between operations and _ training, 

16:30932 (RA;US) 
ROBOTS 

General impact of robotics and automation in radiation environ- 
ments, 16:31872 (IA;IR) 

Research and development project of ultimate working robots.: 
Basic technologies, 16:31864 (IA;JP;in Japanese) 

The use of robots for arms control treaty verification, 16:31334 
(R;US) 

ROCK DRILLING 
Low specific activity scale in the oil industry, 16:29793 (1;GB) 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 
See also IGNEOUS ROCKS 
SEDIMENTARY ROCKS 

A comparison of energy-window and spectral-fitting methods for 
the estimation of carbonate content in rocks using neutron- 
induced gamma rays, 16:32340 (R;US) 

About joint using the fundamental parameters and a-correction 
approaches for analysis of materials with great variations of 
composition, 16:31661 (IA;SU) 

Brusque belt: a monocyclic evolution ?, 16:32808 (1;BR;In Por- 
tuguese) 

Energy dispersive X-ray fluorescence analysis of geological 
standard reference materials using the ARFA software pack- 
age, 16:31644 (IA;SU) 

Evidences of a transamazonic cycle in Cabo Frio region, Ru, 
Brazil and its correlation with the craton of Angola, Africa, 
16:32811 (1;BR;In Portuguese) 

Lateritinga project: a geochemical orientation study for Amazon 
lateritic, 16:32482 (1;BR;In Portuguese) 

Natural radioactivity in soils from Piracicaba, SP (Brazil), 
16:32485 (|;BR;In Portuguese) 

One plausible explanation for water mounding, 16:32373 (R;US) 

Regional elevation history from Ribeira belt based in K-Ar dat- 
ing, 16:32815 (1;BR;in Portuguese) 

Scheelite distribution a long of amphibolitic belt from greenstone 
belt Barbacena, Minas Gerais, Brazil, 16:32813 (I;BR;In Por- 
tuguese) 

Temperature measurements from the prototype engineered bar- 
rier system field test, 16:30069 (R;US) 

The concept of the X-ray fiuorescence informative and analytical 
system (XRFIAS) and its applications in geochemical and en- 
vironmental studies, 16:31655 (IA;SU) 

Uktrapotassic rocks geology from Salgueiro region, Pernambuco 
state, Brazil, 16:32806 (|;BR;In Portuguese) 

X-ray fluorescences (XRF) analysis of rocks by joint use of y- 
and a-correction, 16:31660 (IA;SU) 

ROCKY FLATS PLANT 

Analysis of offsite Emergency Planning Zones for Rocky Flats 
Plant: Quality assurance report, 16:30182 (R;US) 

Analysis of offsite emergency planning zones project: Develop- 
ment of a screening-level emergency planning zone for 
nonradioactive hazardous materials, 16:30181 (R;US) 

Evaluation of an emergency response model for the Rocky Flats 
Plant: Charter, 16:30180 (R;US) 

Probabilistic risk assessment of earthquakes at the Rocky Flats 
Plant and subsequent upgrade to reduce risk, 16:29979 
(RA;US) 

RODENTS 
See also MICE 
RATS 

Radionuclide uptake by beaver and ruffed grouse in the Serpent 

River basin, 16:32478 (R;CA) 
RODS 
Braun heat pump engine/compressor and its hermetic rod seal, 
16:31176 (R;US) 
RODS (FUEL) 
See FUEL RODS 
ROMANIA 

Communications received from Members regarding the export 

of nuclear material and of certain categories of equipment and 





other material: A further communication dated 23 May 1991, 
16:30215 (R;XA) 
ROOTS 

The toxic effect of aluminium and heavy metals on the root 

growth of forest trees. Final report, 16:32773 (1;DE;In German) 
ROTATING PLASMA 

Measurement of toroidal and poloidal plasma rotation in TCA, 
16:33365 (RA;CH) 

Shock formation in a poloidally rotating tokamak plasma, 
16:33320 (R;US) 

ROTORS 

See also TIPVANE ROTORS 

A literature survey on the effects of moisture on the mechanical 
properties of glass and carbon fibre plastic laminates, 
16:31471 (R;NL) 

The FLEXHAT programme: Technology development and test- 
ing of flexible rotor systems with fast passive pitch control, 
16:30436 (R;NL) 

Verification of the Dutch Handbook Wind Data for wind turbine 
design: (Version 2 and 3), 16:30437 (R;NL) 

RUBIDIUM 83 


The K Auger spectrum of krypton from the ®°Rb decay, ° 


16:33052 (R;SU) 
RUBIDIUM COMPOUNDS 

Combination of X-ray fluorescence and neutron activation meth- 
ods in determination of some rare elements and noble metals, 
16:31654 (IA;SU) 

RUBIDIUM ISOTOPES 

See also RUBIDIUM 83 

Experimental investigations of the nuclear structure, 16:33020 
(RA;SU;In Russian) 

RUMANIA 
See ROMANIA 
RUNAWAY ELECTRONS 

The influence of plasma motion on disruption generated run- 

away electrons, 16:33377 (R;US) 
RUPTURES 

Consequences of pressure/calandria tube failure in a CANDU 

reactor core during full-power operation, 16:30614 (IA;CA) 
RURAL AREAS 

Financial and economic analysis of rural electrification in devel- 
oping countries: A computer model for project appraisal, 
16:31155 (R;SE) 

Power factor improvement and distribution energy loss reduc- 
tion in rural power system: Report on a visit to Babati, Arusha 
region, Tanzania, Augusti 1990, 16:31156 (R;SE) 

Recommendations for establishing local rural electrification pro- 
grams using photovoltaic systems, 16:30407 (R;US) 

Report on a technical fact collection visit to Babati, Arusha re- 
gion, 11 to 19 July 1989, 16:31154 (R;SE) 

Report on socio-economic fieldwork, Babati, Arusha region, 8th 
to 27th July 1989, 16:31096 (R;SE) 

RUSSELL-SAUNDERS COUPLING 

See L-S COUPLING 

RUTHENIUM 

Dependence of the results of the graphite furnace atomic ab- 
sorption spectrometry on the method of measuring the 
background, 16:31551 (IA;SU) 

The application of atom-absorptive spectrometry in the analysis 
of secondary precious metals raw materials, 16:31564 (IA;SU) 

Thermoanalytical investigation of noble metal interaction with 
potassium tetrafluorobromate, 16:31733 (IA;SU;In Russian) 

Unificated atomic-emission method for noble metals determina- 
tion, 16:31628 (IA;SU) 

RUTHENIUM 100 

y - y angular correlation in sup(100)Ru, 16:33057 (IA;BR;In Por- 
tuguese) 

First results from the Soviet-American experiment on double-beta 
decay of '°°Mo to the excited states of '°°Ru, 16:33063 (R;US) 

RUTHENIUM COMPLEXES 

Characterization of one-electron reduced Ru(2) photosensitiz- 
ers, 16:30380 (RA;US) 

Determination of elements in platinum metals complex com- 
pounds by X-ray fluorescence analysis, 16:31669 (IA;SU) 


SAFETY 


Direct measurements of intramolecular electron transfer rates in 
ligand-bridged mixed-valence systems, 16:30381 (RA:US) 
Long distance electron transfer reactions in microporous solids, 

16:30387 (RA;US) 

Long-range electron transfer in ruthenium-modified cytochrome 
c, 16:30397 (RA;US) 

Photoinduced energy and electron transfer in multinuclear tran- 
sition metal complexes, 16:31807 (RA;US) 

Resonance raman studies of the ground and 3MLCT excited 
states of heteroleptic complexes of ruthenium 2 with bipyri- 
dine and bipyrazine, 16:30384 (RA;US) 

Selective transformation of carbonyl ligands to organic 
molecules: Progress report, November 15, 1990—November 
14, 1991, 16:31715 (R;US) 

RUTHENIUM COMPOUNDS 

Application of inductively coupled pasma emission spectrometry 
for analysis of waste products and raw materials containing 
precious metals, 16:31639 (IA;SU) 

Determination of alkaline metal impurities in high-purity materi- 
als by ETA, atomic absorption technique, 16:31553 (IA;SU) 
Laser atomic absorption spectrometric determination of concen- 
tration profiles in thickfilm-multilayer-structures, 16:31684 

(IA;SU) 

Sorption - X-ray fluorescence determination of rare platinum 
metals, 16:31668 (IA;SU) 

The determination of platinum group elements using fire- 
assaying with collection into NiS buttons, 16:31609 (IA;SU) 


S 


S CODES 

A coupled mechanical/hydrologic model for WIPP shaft seals, 
16:30058 (R;US) 

Coil shapes towards pure multipoles in circular regions (A nu- 
merical approach), 16:32215 (R;US) 

How accurately are the rock neutron parameters known? 
SLOWN32.BAS program, 16:32513 (R;PL) 

SARP: The safeguards accounting and reports program, 
16:33462 (R;US) 

The design, implementation and evaluation of success, a utility 
DSM program addressing small commercial customers: Final 
report, 16:31183 (R;US) 

S-1000 RESONANCES 

See MESONS 


SACCHAROMYCES CEREVISIAE 

A comparison of inhibitory effects on S. cerevisiae and Z. mo- 
bilis in batch and continuous culture, 16:30308 (RA;US) 

Determination of the partition coefficient for protein separation in 
an air-fluidized bioreactor, 16:32672 (RA;US) 

Ethanol fermentation of lignocellulose hydrolysates, 16:30262 
(RA;US) 

Strain development for alcohol production from hemicellulose 
hydrolyzate, 16:32598 (RA;US) 

Studies on whole cell immobilization of yeast Saccha. nyces 
cerevisiae NSI 113 on a packed-bed calcium-alginate support 
on cane molasses, 16:30309 (RA;US) 

SACCHAROSE 
Bioconversion of by-products of the sugar industry (molasses 
and sugarbeet pulp) for SCP prod: 'ction, 16:31244 (RA;US) 
SAFE LOW POWER CRITICAL EXPER MENT 
See SLOWPOKE TYPE REACTORS 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Overview of the Hanford Site performance assurance program, 
1212 (R;US) 
Safeguards and Security progress report, January—September 
1990, 16:30196 (R;US) 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 

Environment, Safety and Health Thesaurus/Dictionary, 

16:32380 (R;US) 
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SAFETY 


Reliability methods of nuclear power plant safety analysis. 
16:30558 (IA:CS:In Slovak) 

The EH Safety Representative Information System on the 
Safety Performance Measurement System is where you will 
find. --Word Processing and Helps with a V-PLUS. 16:32782 
(R:US) 

The use of probabilistic safety assessment in the operation of 
Point Lepreau Generating Station, 16:30623 (1A:CA) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ANALYSIS 

Safety Analysis Report Update Program: Phase 1A: Application 
guide, 16:30161 (R;US) 

SAFETY ENGINEERING 

DOE (Department of Energy) natural phenomena guidelines 

earthquake design and evaluation, 16:30896 (RA;US) 
SAFETY REPORTS 

Procedure for setting up the "leak before break” document, 

16:30569 (IA;CS;In Czech) 
SAFETY STANDARDS 

Environmental and radon dosimetry: National and international 
standards, 16:33175 (iA;IR) 

Methodological provision for internal dose estimation used in 
development of modern domestic RPG, 16:32725 (IA;SU;In 
Russian) 

SALEM NUCLEAR GENERATING STATION UNIT-1 

See SALEM-1 REACTOR 

SALEM NUCLEAR GENERATING STATION UNIT-2 
See SALEM-2 REACTOR 
SALEM-1 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 
Salem Nuclear Power Plant, 16:30592 (R:US) 

Reduction in O and M costs in training, 16:30956 (RA;US) 

Specialty training - A training manager's insight, 16:30935 
(RA;US) 

SALEM-2 REACTOR 

Auxiliary feedwater systern risk-based inspection guide for the 
Salem Nuclear Power Plant, 16:30592 (R;US) 

Reduction in O and M costs in training, 16:30956 (RA;US) 

Specialty training - A training manager's insight, 16:30935 
(RA;US) 

SALINE ZONE 
See OIL SHALES 
SALMON 

Aquatic Biology Laboratory quarterly reports, October 1949- 
December 1950, 16:30100 (R;US) 

Camas Creek (Meyers Cove) anadromous species habitat im- 
provement: Annual report, 1990, 16:30356 (R;US) 

Idaho habitat and natural production monitoring: Annual report, 
1989, 16:30355 (R;US) 

SALT DEPOSITS 

Constitutive modeling of salt behavior: State of the technology, 
16:30063 (R;US) 

Environmental assessment overview: Richton Dome site, Mis- 
sissippi, 16:30012 (R;US) 

Experimental and modeling results for reconsolidation of 
crushed natural rock salt under varying physical conditions: 
Applications to nuclear waste isolation in bedded and domal 
salt formations, 16:30057 (R;US) 

Modelling of release and transport of gases in rock salt in a 
repository for high-level radioactive waste, 16:30023 (R;DE;In 
German) 

SALT TRANSPORT PROCESS 
See PYROCHEMICAL REPROCESSING 
SALTS 

Analyses of backfilled transuranic wastes disposal rooms, 
16:30064 (R;US) 

Electrodialysis apparatus, 16:31700 (R;US) 

SAMARIUM ALLOYS 

Characterization of rare earth permanent magnets, 16:31397 

(R;US) 


SAMPLE HOLDERS 

In-situ high resolution particle sampling by large time sequence 

inertial spectrometry, 16:31865 (R:FR) 
SAMPLE PREPARATION 

Determination of trace heavy metals in natural waters, 16:31671 
(IA:SU) 

SAN ONOFRE-1 REACTOR 

Advances in seismic criteria to qualify structures, systems and 
components in operating reactors, 16:30913 (RA;US) 

SAND 

See also BLACK SANDS 

Abelian sandpile model, 16:33463 (R;US) 
SANITARY LANDFILLS 

Application of artificial tracers in a hazardous waste site - 
laboratory studies, 16:30028 (RA;XA) 

Mathematical modelling of water and gas transport in layered 
soil covers for coal ash deposits, 16:29726 (R;SE) 

Priority ranging of inorganic substances in coal and refuse 
ashes from environmental effects viewpoint, 16:29728 
(R:SE;In Swedish) 

SAPPHIRE 

Formation and annealing behavior of an amorphous layer in- 

duced by tin implantation into sapphire, 16:31439 (R;US) 
SARCOMAS 

See also OSTEOSARCOMAS 

Kaposi's sarcoma - Twelve cases report, 16:32620 (IA;BR;In 
Portuguese) 

SATURATION 

A coupled mechanicaV/hydrologic model for WIPP shaft seals, 

16:30058 (R;US) 
SAVANNAH RIVER PLANT 

Costs and schedule for a 58 acre RCRA interim status mixed 
waste closure at the Savannah River Plant, 16:30132 (RA;US) 

Fitness for duty, 16:30138 (RA;US) 

L-Reactor Habitat Mitigation Study: Final report, 16:32465 (R;US) 

Management and supervisory training: Changing the cul- 
ture/system, 16:29878 (RA;US) 

Pertormance assessments of closure cap alternatives at the Sa- 
vannah River Plant, 16:30130 (RA;US) 

Reading assessment and training program, 16:30139 (RA;US) 

Reconnaissance hydrogeologic investigation of the Defense 
Waste Processing Facility and Vicinity, Savannah River Plant, 
South Carolina, 16:32464 (R;US) 

Saltstone processing startup at the Savannah River Plant, 
16:29966 (RA;US) : 

Savannah River Plant saltstone - Formulation variability and op- 
erating limits, 16:30124 (RA;US) 

Seismic evaluation of safety systems at the Savannah River re- 
actors, 16:30895 (RA;US) 

Soil survey of Savannah River Plant area, parts of Aiken, Barn- 
well, and Allendale Counties, South Carolina, 16:32463 (R;US) 

Specialty training for DOE Savannah River Site personnel, 
16:30137 (RA;US) 

Study to evaluate the feasibility of constructing a retrofit contain- 
ment for the 105-L reactor at the Savannah River Plant, 
16:30894 (RA;US) 

Test program for closure activities at a mixed waste disposal site 
at the Savannah River Plant, 16:30134 (RA;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 

SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 

SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 

SAWTOOTH OSCILLATIONS 

Sawtooth-free Ohmic discharges in ASDEX and the aspects of 
neoclassical ion transport, 16:33350 (R;DE) 

SCALERS 

Measurer of target dose at accelerators, 16:32189 (RA;SU;In 

Russian) 
SCALING UNITS 
See SCALERS 
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SCANDINAVIA 
See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 

Energy and the enviroment in the Nordic countries. Vol. 1: Text, 
16:32424 (1;DK;In Danish) 

SCANDIUM 

Determination of tungsten and scandium using arc double- 
stream plasmatron, 16:31602 (IA;SU) 

Laser photoionization spectrometry of Sc traces in geological 
objects, 16:31678 (IA;SU) 

Prompt gamma radiation yield during irradiation thick targets of 
B, Al, Si and Sc by 0.5-2.0 MeV protons, 16:33024 (R;UA;In 
Russian) 

The application of laser mass-spectrometry method for analyti- 
cal control of pure aluminium and alloys on its base, 16:31685 
(IA;SU) 

SCANDIUM COMPOUNDS 

See also SCANDIUM FLUORIDES 

Atomic-emission spectrographic determination of rare earth ele- 
ments, yttrium and scandium in solid geological samples with 
in ARC TWO-JET plasmotron, 16:31615 (IA;SU) 

Determination of heavy metals in lake sediments by emission 
spectrography with AIR-JET controlled D.C.ARC, 16:31636 
(IA;SU) 

Direct determination of rare elements microconcentrations in 
mine waters by ICP method, 16:31625 (IA;SU) 

Electronic and magnetic properties of strongly correlated sys- 
tems, 16:33262 (R;US) 

Experimental X-ray Ka and Kg spectra of scandium, 16:31780 
(IA;SU) 

Problem of rare earths determination in graphite furnace, 
16:31547 (IA;SU) 

The study of evaporation processes of rare earth elements in 
D.C. ARC, 16:31583 (IA;SU) 

SCANDIUM FLUORIDES 

Optical and physicochemical properties of glasses of Ba(PO3)2- 
Al(PO3)3-La(PO3)3-Y(PO3)3-RF, system, 16:31763 (IA;SU;In 
Russian) 

SCANNING ELECTRON MICROSCOPY 

Evaluation of the relative stability of scanning electron micro- 
scope calibration spheres in vacuum, and during irradiation 
with an electron beam, 16:31473 (R;FR) 

Inorganic transformations during combustion: Mineral and ash 
particle sizing and typing, 16:29685 (RA;US) 

SCATTERING 
See also ELASTIC SCATTERING 
QUASI-ELASTIC SCATTERING 
Periodic instantons and scattering amplitudes, 16:32998 (R;DE) 
SCHISTS 

Contribution to physico-chemical study of Timahdit bituminous 
schists (Morocco): Organic matters and metalloporphyrins, 
16:29828 (I;MA;In French) 

SCHOOL BUILDINGS 

Evaluation of an electronic control for gas heaters: Schoo! build- 

ings, 16:31188 (I;NL;In Dutch) 
SCHROEDINGER EQUATION 

integrability of equations for soliton’s eigenfunctions, 16:33281 
(R;SU) 

Integration of the nonlinear Schroedinger equation with a self- 
consistent source, 16:33288 (R;SU;In Russian) 

New approach to the problem of description of relativistic elec- 
tron quantum dynamics in a crystalline plane field, 16:33007 
(R;UA;In Russian) 

SCIENTIFIC PERSONNEL 

Enhancing professionalism at GPU nuclear, 16:30934 (RA;US) 

Reading assessment and training program, 16:30139 (RA;US) 
SCINTILLATION CHAMBERS 

See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 

See also LIQUID SCINTILLATION DETECTORS 

SOLID SCINTILLATION DETECTORS 


SEDIMENTARY ROCKS 


Collaborative research on fluidization employing computer- 
aided particle tracking, 16:32237 (RA;US) 

SCINTILLATION DETECTORS 

See SCINTILLATION COUNTERS 
SCLERA 

See EYES 
SCOTLAND 

See UNITED KINGDOM 
SCREWS 

See FASTENERS 
SEALED SOURCES 

Stabilization of radionuclides applied in radiation sources, 
16:30228 (R;PL;In Polish) 

SEALING MATERIALS 

A radiotracer method for the testing of seals, 16:30231 (IA;CS;In 
Czech) 

Development of clay characterization methods for use in reposi- 
tory design with application to a natural Ca bentonite clay 
containing a redox front, 16:31788 (R;SE) 

SEALS 

See also SECURITY SEALS 

A radiotracer method for the testing of seals, 16:30231 (IA;CS;in 
Czech) 

SEAS 
See also BALTIC SEA 
PACIFIC OCEAN 

Simulations of the carbon cycle in the oceans: Annual report, 
16:32544 (R;US) 

SEASONAL THERMAL ENERGY STORAGE 

Ground heat storage: Thermal analyses of duct storage sys- 
tems. Theory, 16:31074 (R;SE) 

Performance indices for heat stores, 16:31073 (R;DK) 

SEAWATER 

Leaching behavior of microtektite glass compositions in sea wa- 
ter and the effect of precipitation on glass leaching: Technical 
report, Jauary 1, 1986—March 31, 1987, 16:29987 (R;US) 

Notes on ILMR’s quality control programme for non-nuclear an- 
alytes, 1991, 16:31514 (RA;XA) 

SEBACEOUS GLANDS 

See GLANDS 

SKIN 

SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECTOR CYCLOTRON 

See ISOCHRONOUS CYCLOTRONS 
SECURITY 

Automated questionnaire for sensitive positions, SF-86 (QSP 
system), 16:33454 (R;US) 

Comparison of assess neutralization module results with actual 
small force engagement outcomes, 16:30207 (R;US) 

Overview of the Hanford Site performance assurance program, 
16:30212 (R;US) 

Performance assurance programs: Concepts and issues, 
16:30211 (R;US) 

Safeguards and Security progress report, January—September 
1990, 16:30196 (R;US) 

SECURITY SEALS 

RIVA seal system, 16:31332 (R;US) 
SEDIMENT BASINS 

See SETTLING PONDS 
SEDIMENTARY BASINS 

Aquifer characteristics of the shallow Burlington-Keokuk lime- 
stone at the Weldon Spring site, 16:30156 (RA;US) 

Introduction to the geology of the Weldon Spring site, 16:32798 
(RA;US) 

Shallow groundwater investigations at Weldon Spring, Missouri, 
16:30155 (RA;US) 

SEDIMENTARY ROCKS 

See also CARBONATE ROCKS 

Seismic absorption of fluid filled porous rocks as a function of 
seismic frequencies, pressure and temperature: Progress re- 
port, 16:32796 (R;US) 
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SEDIMENTS 


SEDIMENTS 

Analysis of sediment, water, and biological samples from the 
Bay Farm Borrow Area, San Francisco Bay, California, 
16:32564 (R:US) 

ostratigraphic analysis of the Pilot Remediation Test Area, 

16:32580 (R:US) 

Interaction between water, sediments and radionuclides, 
16:32558 (R:CA) 

Magmatism and cenozoic tectonism in the Cabo Frio region, RJ, 
Brazil, 16:32812 (1;BR;in Portuguese) 

Metals along the Swedish west coast and in the Oeresund, 
16:32571 (R;SE;In Swedish) 

Notes on ILMR’s quality control programme for non-nuclear an- 
alytes, 1991, 16:31514 (RA;XA) 

Radioactivity in sediments at Ringhals nuclear power plant 
1988, 16:30819 (R;SE;In Swedish) 

Transport of contaminated sediment during floods in White Oak 
Creek near Oak Ridge, Tennessee, 16:32455 (R;US) 

SEED RECOVERY 
MHD program plan, FY 1991, 16:31163 (R;US) 


Application of synchrotron radiation for X-ray fluorescence ele- 
ment analysis, 16:31653 (IA;SU) 
Seed gum of Stiphnodendron barbatiman, 16:30321 (RA;US) 
SEIBERSDORF IAEA LABORATORY 
AQCS - Statistic, 16:31513 (RA;XA) 
SEISMIC DETECTORS 
Experimental study of an advanced three-component borehole 
seismic receiver, 16:32362 (R;US) 
SEISMIC EFFECTS 
Probabilistic seismic hazards: Guidelines and constraints in 
evaluating results, 16:32793 (RA;US) 
SEISMIC EVENTS 
See also EARTHQUAKES 
Keeping pace with the science: Seismic hazard analysis in the 
central and eastern United States, 16:32789 (RA;US) 
Probabilistic assessment of the seismic hazard for eastern 
United States nuclear power plants, 16:32787 (RA;US) 
SEISMIC ISOLATION 
Seismic base isolation: Elastomer characterization, bearing 
modeling and system response, 16:31466 (R;US) 
SEISMIC SURVEYS 
A computer vision approach to first arrival picking from cross- 
hole seismic data, 16:32541 (R;US) 
SEISMIC WAVES 
Global extrema in traveltime tomography, 16:32354 (R;US) 
The LBL geothermal reservoir technology program, 16:30424 
(R;US) 
SEISMICITY 
Analysis of bore-hole seismic velocity surveys at the Paducah 
Gaseous Diffusion Plant, 16:30148 (R;US) 
Risk insights from seismic margin methodologies, 16:31063 
(R;US) 
SELENIDES 
See also ZINC SELENIDES 
Interfacial systems for photochemical energy conversion, 
16:30370 (RA;US) 
SELENIUM ISOTOPES 
New Tz = 0 and Tz = -1/2 nuclei: beta decay of ®°Se and ®’Se, 
16:33050 (R:FR) 
SELF-POWERED GAMMA DETECTORS 
Response simulation of self-powered gamma detector using 
Monte Carlo method, 16:32267 (IA;BR;in Portuguese) 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR STORAGE DEVICES 
SEMICONDUCTOR SWITCHES 
THERMISTORS 
THYRISTORS 
TRANSISTORS 
16:31496 (PA;US) 


896 ERA Vol. 16, No. 11 


SEMICONDUCTOR DIODES 

See also PHOTODIODES 

Electronic structure caicuiations on defects and impurities in 
semiconductors, 16:33247 (R;SE) 

SEMICONDUCTOR LASERS 

Nonuniform Liouville Transformers for quasi-homogeneous opti- 
cal fields: Annual technical progress report, [1990], 16:31999 
(RUS) 

SEMICONDUCTOR MATERIALS 

Capped and doped semiconductor particles, 16:31469 (RA;US) 

Fundamental electron transfer processes at the single crystal 
semiconductor/liquid interface, 16:30369 (RA;US) 

Gauge invariant formulation of the intracollisional field effect in- 
cluding collisional broadening, 16:33243 (R;DK) 

Method of spin-marking in semiconductors, 16:31474 (R;SU) 

Nonequilibrium Green function techniques applied to hot- 
electron quantum transport, 16:31487 (R;DK) 

Surface modification of electrodes with specifically designed poly- 
mers: Electrocatalysis and photocatalysis, 16:30371 (RA;US) 

Tunneling times in semiconductor heterostructures: A critical re- 
view, 16:31486 (R;DK) 

[Monitoring interfacial dynamics by pulsed laser techniques}: 3. 
Progress report and plans for the next fiscal period: Annual 
report 1991, 16:31794 (R;US) 

SEMICONDUCTOR STORAGE DEVICES 

Increment memory unit for an analyzer. 16:32307 (RA;SU;In 

Russian) 
SEMICONDUCTOR SWITCHES 

Practical issues for using bulk solid state switches in high-rep- 
rate modulators, 16:31994 (RA;US) 

Wideband microwave generation with GaAs photoconductive 
switches, 16:32027 (R;US) 

SENSITIVITY ANALYSIS 

Using uncertainty analyses to test for differences in fractional 
transfers of 25®Pu and 299+24°py to cattle grazing a contami- 
nated arid environment, 16:32758 (R:US) 

SEPARATION EQUIPMENT 
See also EXTRACTION APPARATUSES 
INERTIAL SEPARATORS 

Device for the recovery of an acid from its salt, 16:31697 (R;US) 

Electrodialysis apparatus, 16:31700 (R;US) 

Selective permeabie membranes, 16:31699 (R;US) 

Solution separator, 16:31698 (R;US) 

SEPARATION PROCESSES 
See also FLOTATION 
ISOTOPE SEPARATION 
PRECIPITATION 
REPROCESSING 

Analysis and computer tools for separation processes involving 
nonideal mixtures: Progress report, December 1, 1990— 
November 30, 1991, 16:31508 (R;US) 

Electrolytic reduction method for uranium solution, 16:29889 
(R;US) 

Flow sheets and flow diagrams of precipitation separations pro- 
cess, 16:29879 (R;US) 

Process Section, Separation Technology Division progress re- 
port for May 1951, 16:29856 (R;US) 

SERI 
See SOLAR ENERGY RESEARCH INSTITUTE 
SERPUKHOV SYNCHROTRON 

Measuring beam parameters on the U-70 and LU-30 accelera- 
tors by digital television system, 16:32143 (R;SU;in Russian) 

Universal high-intensity beam channel at the IHEP accelerator 
(channel N22), 16:32145 (R;SU;In Russian) 

SERPUKHOV TEVATRON 
Neutrino investigations at the UNK using tagged neutrino beam 
facility, 16:32913 (R;SU;In Russian) 
SERUM (IMMUNE) 
See IMMUNE SERUMS 
SETTLING PONDS 

Pumping bucket project, 16:29589 (R;Fl;in Finnish) 

Seismic stability analysis of disposal cells on the Uranium Mill 
Tailings Remedial Action Project, 16:29994 (RA;US) 





SEWAGE SLUDGE 
MSW volume reduction, value recovery, and value addition, 
16:31266 (RA;US) 
Urban radionuclide contamination studied in sewage water and 
sludge from Lund and Gothenburg, 16:32572 (R;SE) 
SHAFT EXCAVATIONS 
A coupled mechanical/hydrologic model for WIPP shaft seals, 
16:30058 (R;US) 
Geologic mapping of the air intake shaft at the Waste Isolation 
Pilot Plant, 16:30017 (R;US) 
SHALE OIL 
Modeling - Shale oil cracking and coking in the HRS process, 
16:29822 (RA;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHIELDS 
An as low as reasonably achievable cost benefit (optimization) 
analysis fer the shield design criterion at the Hanford Waste 
Vitrification Plant, 16:30084 (R:US) 
Japanese Hadron Project and its shielding design, 16:32156 
(RA;JP;In Japanese) 
SHIM RODS 
Evaluation of differential shim rod worth measurements in the 
Oak Ridge research reactor, 16:30846 (IA;AR) 
SHIPS 
Fuel cell ship propulsion systems, 16:31166 (R;NL;In Dutch) 
SHOCK TUBES 
Two- and three-dimensional calculations of shock tube 
Richtmyer-Meshkov instabilities, 16:32886 (R;US) 
SHOCK WAVES 
A physical model for laser metal vapour interactions and laser 
supported detonation waves, 16:32857 (R;CN;In Chinese) 
SHORT CIRCUITS 
See ELECTRICAL FAULTS 


SHORT ROTATION CULTIVATION 
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16:29908 (IA;CA) 

Water pool operational experience at Morris, 16:29895 (IA;CA) 
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Accounting 
Achievements and questions in the accountability of nuclear 
materials and their verification for safeguards purposes, 
16:30190 (RA;XA) 
Away-From-Reactor Storage 
Progress on dry storage of irradiated fuel in the FRG, 16:29904 
(IA;CA) 
Chemical Analysis 
Achievements and questions in the accountability of nuclear 
materials and their verification for safeguards purposes, 
16:30190 (RA;XA) 
Corrosion 
1. The application of PIE techniques to the study of the corro- 
sion of spent oxide fuel in deep-rock groundwaters. 2. Spent 
fuel degradation, 16:30065 (R;SE) 
Criticality 
Role of measurement systems in burnup credit operations, 
16:29925 (R;US) 
Defects 
Effect of cladding defect size on the oxidation of irradiated spent 
LWR fuel below 360 degrees C, 16:29857 (IA;CA) 
Dry Storage 
Behaviour in air at 175-400 degrees C of irradiated UOz fuel, 
16:29917 (IA;CA) 
Canadian experience with concrete-canister dry fuel storage, 
16:29902 (IA;CA) 
Dry storage - past, present and future, 16:29899 (IA;CA) 
Dry storage facility for spent fuels in Japan, 16:29907 (IA;CA) 


STAINLESS STEEL-19-9DL 


Dry storage systems evaluation at Ontario Hydro, 16:29905 
(IA;CA) 
Engineering and safety features of modular vault dry storage, 
16:29903 (IA;CA) 
Licensed at-reactor horizontal concrete silo dry storage demon- 
stration program, 16:29910 (IA;CA) 
Onsite storage of spent nuclear fuel in metalic spent fuel stor- 
age casks, 16:29900 (IA;CA) 
Oxidation of UO2 at 150 degrees C to 350 degrees C, 16:29916 
(IA;CA) 
Present status of the development of a dry spent fuel storage 
cask in Spain, 16:29906 (IA;CA) 
Progress on dry storage of irradiated fuel in the FRG, 16:29904 
(IA;CA) 
Government Policies 
Spent fuel management strategies in the United States, 
16:29893 (IA;CA) 
Ground Disposal 
The effect of fuel power on the leaching of cesium and iodine 
from used CANDU fuel, 16:32486 (IA;CA) 
Nondestructive Testing 
Post-irradiation examination techniques for water reactor fuel: 
Proceedings of a technical committee meeting held in Work- 
ington, Cumbria, United Kingdom, 11-14 September 1990, 
16:30769 (R;XA) 
Post-irradiation Examination 
Post-irradiation examination techniques for water reactor fuel: 
Proceedings of a technical committee meeting held in Work- 
ington, Cumbria, United Kingdom, 11-14 September 1990, 
16:30769 (R;XA) 
Radioactive Waste Disposal 
Preliminary calculations of release rates from spent fuel in a tuff 
repository, 16:30072 (R;US) 
Radioactive Waste Management 
DOE Ofice of Civilian Radioactive Waste Management Systems 
studies plan, fiscal years 1991 and 1992, 16:30049 (R;US) 
Safety 
The effect of fuel power on the leaching of cesium and iodine 
from used CANDU fuel, 16:32486 (IA;CA) 
Separation Processes 
16:29888 (PA;US) 
SPENT LIQUORS 
Studies on cellulase production using spent sulfite liquor and 
paper mill waste, 16:31243 (RA;US) 
SPENT SHALES 
Chemistry - New Albany shale flash pyrolysis under hot-recycied- 
solid conditions. Chemistry and kinetics. 2, 16:29821 (RA;US) 
LLNL 4TU pilot plant, 16:29820 (RA;US) 
Modeling - Shale oil cracking and coking in the HRS process, 
16:29822 (RA;US) 
SPHERICAL CONFIGURATION 
Gorter-Mellink pulsed-source problem in cylindrical and spheri- 
cal geometry, 16:32874 (R;US) 
SPIN 
Spin physics with antiprotons, 16:33081 (R;FR) 
SPIN-ORBIT INTERACTION 
See L-S COUPLING 
SPONTANEOUS FISSION 
Spontaneous fission half-lives for ground state nuclides, 
16:33053 (R;US) 
SPRUCES 
Comparative investigations regarding the influence of toxic gases 
on the terpene emission of spruces and pines in different sites 
as well as in fumigation chambers, 16:32772 (1;DE;in German) 
Reference data of forest growth, 16:32518 (R;DE;in German) 
SQUARE-WAVE GENERATORS 
See FUNCTION GENERATORS 
SRM 
See CALIBRATION STANDARDS 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
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STAINLESS STEEL-304 


STAINLESS STEEL-304 

Irradiation-induced chromium depletion and its influence on inte- 
granular stress corrosion cracking of stainless steels, 
16:31403 (R;US) 

STAINLESS STEEL-304L 
A probabilistic model of intergranular stress corrosion cracking, 
16:30753 (R:US) 

STAINLESS STEEL-Z2CN18-10N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z2CND17-12 

See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CMN18-8-6N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND17-12 

See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CND18-13 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-12 

See STEEL-CR17NI12MO3 
STAINLESS STEEL-Z6CND17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-10 

See STEEL-CR18NI10TI 
STAINLESS STEEL-Z6CNT18-12B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z8CNT18-10 

See STEEL-CR18NI10T! 
STAINLESS STEELS 

See also CHROMIUM STEELS 

CHROMIUM-NICKEL STEELS 

Chemical decontamination method for radioactive metal waste, 
16:30048 (R:US) 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, October 1990-—March 1991: Volume 12, 
16:31400 (R:US) 

NDT and inspection of tritium removal facility, 16:31937 (RA;CA) 

Photon stimulated desorption from aluminum and stainless 
steel, 16:31345 (R;US) 

The use of Catalyzed Electrolytic Plutonium Oxide Dissolution 
(CEPOD) for waste treatment, 16:30053 (R;US) 

STANDARD MAN 
See REFERENCE MAN 
STANDARD MODEL 

New constraints on R-parity breaking from neutrino physics, 
16:32983 (R;DK) 

STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

A feedback for longitudinal instabilities in the SLC damping 
rings, 16:32112 (R;US) 

Alignment of the SLC Final Focus system using beam oprbits, 
16:32213 (R:US) 

STAR ACCRETION 
Externally perturbed unstable systems, 16:32855 (R;AT) 
STAR EVOLUTION 

See also STAR ACCRETION 

Nucleosynthesis in advanced phases of stellar evolution: com- 
parison between theory and observation, 16:32837 (IA;BR;In 
Portuguese) 

STARCH 
Enzymatic hydrolysis of starch in a fixed-bed pulsed-flow reac- 
tor, 16:30269 (RA;US) 
STARS 
See also BINARY STARS 
GIANT STARS 
NEUTRON STARS 
Exploring the universe with shell model, 16:32853 (R;US) 


902 ERA Vol. 16, No. 11 


STATE GOVERNMENT 

The Clearlake Hot Dry Rock geothermal project: Institutional 
policies, administrative issues, and technical tasks, 16:30423 
(R:US) 

STATES (ENERGY) 
See ENERGY LEVELS 
STEAM 

Contamination of the steam of boiling water reactors because of 
impurities in the water dissolving in it, 16:30537 (R;US) 

Effect of initial conditions on combustion generated loads, 
16:31061 (R:US) 

STEAM CONDENSERS 
Five years’ experience with eddy current testing at NBEPC gen- 
erating stations, 16:30601 (RA;CA) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 

A facility for the testing and repair of primary collectors of steam 
generators at WWER nuciear power plants, 16:31950 
(IA;CS;In Slovak) 

Eddy current testing of steam generator tubes using the 
Siemens-KWU manipulator, 16:31952 (IA;CS;In Czech) 

Experimental characterization of a vertical u-tube steam genera- 
tor, 16:30631 (IA:CA) 

Experimental investigation of steam-line break transients in a re- 
circulating U-tube steam generator, 16:30685 (IA;CA) 

Fluidized bed boiler convective zone tube replacement: Final 
report on boiler tube erosion, 16:30441 (R;US) 

Helium leak testing of steam generators in WWER-440 and 
WWER-1000 nuclear power plants, 16:31954 (IA;CS;In Czech) 

Mechanized inspection of steam generator heat transfer tubes 
at nuclear power plants using the ZOK PG-1 manipulator, 
16:31951 (IA;CS;In Slovak) 

STGEN simulations of top blowdown tests of RD-12 steam gen- 
erator, 16:30686 (IA;CA) 

Steam generator level controllability, 16:30699 (IA;CA) 

Steam generator mockup training, 16:30949 (RA;US) 

Theoretical investigation of the injection and evaporation of wa- 
ter in a hydrogen/oxygen-steam generator, 16:31963 
(R;DE;In German) 

Use of computers for the collection and processing of eddy cur- 
rent signals in inspections of heat exchange tubes of nuclear 
power plant steam generators, 16:31958 (IA;CS;In Slovak) 

Waterlancing for CANDU steam generators, 16:30639 (IA;CA) 

STEAM LINES 

Experimental investigation of steam-line break transients in a re- 
circulating U-tube steam generator, 16:30685 (IA;CA) 

STGEN simulations of top blowdown tests of RD-12 steam gen- 
erator, 16:30686 (IA;CA) 

STEAM REFORMER PROCESSES 
Comparison of a combined cycle with a chemically recuperated 
cycle, 16:30444 (R;SE) 

STEAM TURBINES 

16:31318 (PA;CA) 
STEEL-000KH18N13 

See CHROMIUM-NICKEL STEELS 
STEEL-O0OKH20N16AG6 

See CHROMIUM-NICKEL STEELS 
STEEL-O00KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 

See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-08KH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH16N15M3B 

See STEEL-CR16NI1S5MO3NB 





STOCKPILES 


STEEL-OKH18G8N2T 


See STAINLESS STEELS 
STEEL-OKH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH19NT 

See CHROMIUM-NICKEL STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-18KH16N6 

See CHROMIUM-NICKEL STEELS 
STEEL-18MNV6 

See STEELS 
STEEL-1KH12V2MF 

See CHROMIUM STEELS 
STEEL-1KH16N14V2BR EHP17 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N15M3B 

See STEEL-CR16NI15MO3NB 
STEEL-1KH16N4B 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH18N10T 

See STEEL-CR18NI10TI 
STEEL-20KH2N2M 

See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 

See CHROMIUM-NICKEL STEELS 
STEEL-2KH18N8V2 

See CHROMIUM-NICKEL STEELS 
STEEL-3KH15N13YU3 

See CHROMIUM-NICKEL STEELS 
STEEL-42KH2GSNM 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-4KH12N8G8MFB 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 

See CHROMIUM-NICKEL STEELS 
STEEL-9KHS 

See CHROMIUM STEELS 
STEEL-CR12 

On the relation between ultrasonic attenuation and fracture 
toughness in type 403 stainless steel, 16:31336 (RA;CA) 

STEEL-CRI6NI1ISMO3NB 

Boron microalloying of OKh16N15M3B steel for radiation stabil- 
ity increase, 16:31372 (IA;SU;In Russian) 

Effects of high-energy electron and gamma radiation on me- 
chanical properties of steels Kh18N10T and O6Kh16N15M3B, 
16:31390 (R;UA;In Russian) 

Electron microscopical investigation into microstructure of irradi- 
ated fuel cans of austenitic and ferritic-martensitic steels, 
16:31383 (IA;SU;In Russian) 

Evolution of structure and mechanical properties of austenitic 
stainless steels under damageing dose increase within a wide 
irradiation temperature range, 16:31378 (IA;SU;In Russian) 

Postirradiation examination of steels and alloys irradiated up to 
high damageing doses, 16:31381 (IA;SU;In Russian) 

Study of mechanical properties of austenitic steels 
O6Kh16N15M3B, O8Khi6N15M3BR, O6Kh16N15M2G2TR 
and ferritic-martensitic 1Kh13M2BFR steel, irradiated in BN- 
350 reactor, 16:31382 (IA;SU;In Russian) 

STEEL-CR17NI12MO3 

Preliminary results of creep in AISI 316 and 347 stainless steels 

implanted with helium, 16:31363 (IA;BR;in Portuguese) 
STEEL-CR17NI12MO3-L 

Erosion experiments of stainless steel under water-vapour two- 
phase flow conditions, 16:31367 (IA;CA) 

The resistance of austenitic stainless steels to pitting corrosion 
in simulated BFS/OPC pore waters containing thiosulphate 
ions, 16:31399 (R;GB) 

STEEL-CR18NI10TI 

Effects of high-energy electron and gamma radiation on me- 
chanical properties of steels Kh18N10T and 06Kh16N15M3B, 
16:31390 (R;UA;In Russian) 


Swelling and phase stability of K18N10T steel irradiated in 

BOR-60 reactor, 16:31377 (IA;SU;In Russian) 
STEEL-CR18NI11NB 

Preliminary results of creep in AIS! 316 and 347 stainless steels 

implanted with helium, 16:31363 (IA;BR;in Portuguese) 
STEEL-CR19NI10 

See also STAINLESS STEEL-304 

Study of dislocation mobility in 304 stainless steel, 16:31366 
(1;BR) 

STEEL-CR19NI10-L 

See also STAINLESS STEEL-304L 

The resistance of austenitic stainless steels to pitting corrosion 
in simulated BFS/OPC pore waters containing thiosulphate 
ions, 16:31399 (R;GB) 

STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-EHP699 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH12 
See STEEL-CR12 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-KH14K9N6M5 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH14N8YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH15N20M2T2 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH16N15M3B 
See STEEL-CR16NI15MO3NB 
STEEL-KH17N5M3 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH18N10T 
See STEEL-CR18NI10TI 
STEEL-KH18N8 
See CHROMIUM-NICKEL STEELS 
STEEL-KN15N7YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KN1SN9YU 
See CHROMIUM-NICKEL STEELS 
STEEL-R18 
See CHROMIUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 

16:31401 (PA;US) 

About joint using the fundamental parameters and a-correction 
approaches for analysis of materials with great variations of 
composition, 16:31661 (IA;SU) 

Development of a spray-forming process for steel: Semiannual 
program report for period ending August 31, 1990, 16:31357 
(R;US) 

Engineered barriers: current status 1989, 16:30042 (R;GB) 

Influence of dependence of a-coefficients from chemical com- 
position of sample on results of X-ray fluorescence analysis of 
steels, 16:31662 (IA;SU) 

STELLARATORS 

See also TORSATRON STELLARATORS 

Resonance phenomena in equilibrium currents and in plasma 
transfer in stellarators, 16:33361 (R;UA;In Russian) 

Stellarators with doublet configuration of magnetic field, 
16:33337 (R;SU;Iin Russian) 

STES 
See SEASONAL THERMAL ENERGY STORAGE 
STIRLING ENGINES 

Status of the Advanced Stirling Conversion System Project for 

25 kW dish Stirling applications, 16:30408 (R;US) 
STOCKPILES 

Management of nuclear materials in an R&D environment at the 

Los Alamos National Laboratory, 16:30201 (R;US) 
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STOCKS 
See INVENTORIES 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Double-shell tank system dangerous waste permit application: 
Volume 1, 16:29995 (R;US) 
Doubie-shell tank system dangerous waste permit application: 
Volume 2, 16:29996 (R;US) 
STORAGE RINGS 
See also HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SERPUKHOV TEVATRON 
SUPERCONDUCTING SUPER COLLIDER 
1.54GeV damping ring design for linear collider, 16:32221 
(RA;JP) 
Compensation of oscillation coupling induced by solenoids, 
16:32222 (R;UA;In Russian) 
Effects of changing the sampling steps inside an electromag- 
netic calorimeter, 16:32224 (R;NO) 
Hawking radiation, Unruh effect and the polarization of electrons 
in a storage ring, 16:33010 (R;NO) 
Quantum effects in accelerator physics, 16:32225 (R;NO) 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STRAIN GAGES 
Strain gauges as intrusion detection sensors, 16:32361 (R;US) 
STRAINS 
Applications of neutron diffraction to engineering problems, 
16:33205 (RA;CA) 
STRAND BREAKS 
Model calculations of radiation-induced DNA damage, 16:31832 
(R;US) 
STRANGE BARYONS 
See HYPERONS 
STRANGE PARTICLES 
See also HYPERONS 
Enhancement of strangeness in relativistic heavy ion collisions, 
16:33104 (IA;BR;In Portuguese) 
Strangeness in relativistic heavy ion collisions, 16:33087 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
Strategic petroleum reserve annual site environmental report for 
calendar year 1990, 16:29781 (R;US) 
Strategic petroleum reserve quarterly report, 16:29778 (R;US) 
STRAW 
A technical and economic analysis of ethanol production from 
wheat straw or aspen wood chips using steam explosion or 
dilute acid pretreatments, 16:30282 (RA;US) 
Measurements of emission from retrofitted and renovated boil- 
ers fired with small bales of straw, 16:30325 (1;DK;in Danish) 
Necessary technological economical and political initiatives for 
optimal utilization of straw in the energy supply, 16:30331 
(IA;DK;In Danish) 
Thermal degradation of cereal straws in air and nitrogen, 
16:30285 (RA;US) 
STREAK CAMERAS 
Applications of synchroscan and dual-sweep streak camera tech- 
niques to free-electron laser experiments, 16:32009 (R;US) 
Streak tube channel capacity, 16:32345 (R;US) 
Streak tube dynamic range, 16:32346 (R;US) 
Subpicosecond x-ray streak camera, 16:32363 (R;US) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
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STREPTOMYCES 

Production of lignin-peroxidase by Streptomyces viridosporus, 

16:32660 (RA;US) 
STRESS ANALYSIS 

Calculations of axial variations in sheath strains, during a hypo- 
thetical LOCA, 16:31006 (IA;CA) 

ELESTRES: performance of nuclear fuel, circumferential ridg- 
ing, and multiaxial elastic-plastic stresses in sheaths, 
16:30665 (IA;CA) 

ELOCA - a model for CANDU fuel performance during loss-of- 
coolant accident conditions, 16:31004 (IA;CA) 

FEAST: a two-dimensional non-linear finite element code for 
calculating stresses, 16:30761 (IA;CA) 


STRESS CORROSION 
Investigation on field removed pipe sections in the PISC hot lab- 
oratories, 16:32339 (R;FR) 


STRESSES 
See also THERMAL STRESSES 
Developments in x-ray stress measurement: The CANMET 
portable stress diffractometer, 16:31927 (RA;CA) 


STRING MODELS 
Factorization of bosonic string scattering amplitudes, 16:32997 
(R;DE) 
STRONTIUM 85 
Dosimetric assessment of blocking and decorporating effect of 
decreasing internal irradiation with radioactive cesium in case 
of using ferrocin-containing food stuffs, 16:32720 (IA;SU;In 
Russian) 


STRONTIUM 89 
Factors affecting tissue dose of strontium radionuclides for dif- 
ferent population age groups, 16:33195 (IA;SU;In Russian) 


STRONTIUM 90 

Comparison of bone lesions induced by inhaled ®°SrCl, or 
238 PuO., 16:32702 (R;US) 

Factors affecting tissue dose of strontium radionuclides for dif- 
ferent population age groups, 16:33195 (IA;SU;in Russian) 

Quantitative characteristics of radiocesium and radiostrontium 
migration from soils of Ukrainian Woodlands to diet and its 
components, being an element of estimated population inter- 
nal dosimetry, 16:32511 (IA;SU;in Russian) 


STRONTIUM COMPOUNDS 
See also STRONTIUM FLUORIDES 
STRONTIUM NITRATES 
STRONTIUM OXIDES 
STRONTIUM PHOSPHATES 
STRONTIUM SULFATES 

Anisotropy of optical properties of YBa,Cu30, and 
Bio (Sr; __,Cax)3Cu208,5, 16:33230 (IA:SU;In Russian) 

Atomic-emission determination of minor Ba and Sr concentra- 
tions in rocks, 16:31634 (IA;SU) 

Determination of some microelements in the enamel of teeth by 
AAS method, 16:31577 (IA;SU) 

Neutron diffraction investigations of the electric field influence 
on the crystals of Sr,Ba;_,Nb2O, (x=0.70, 0.75), 16:33235 
(R;SU;In Russian) 

The atomic emission and atomic absorption spectral analysis of 
cadmium tungstate, 16:31643 (IA;SU) 


STRONTIUM FLUORIDES 

Correlation of melting points and blurred phase transition of fluo- 
rite type difluorides, 16:31476 (IA;SU;In Russian) 

Interaction in ternary CaF -SrF2-MnF2 system, 
(IA;SU;In Russian) 

New complex salts of gold pentafluoride, 16:31737 (IA;SU;In 
Russian) 

On the decomposition of Moessbauer spectra into partial valent 
components, 16:33218 (R;SU) 

Phase formation in the processes of interaction of ammonium- 
containing fluoroaluminates and hexafluorosilicate salts of 
alkali, alkaline earth metals in aqueous medium, 16:31734 
(IA;SU;In Russian) 

Photosorption of simple gases on alkaline earth metal fluorides, 
16:31732 (IA;SU;In Russian) 


16:31742 





Technological possibilities of separation and conversion pro- 
cesses of alkali and alkaline earth metal fluoride complexes, 
16:31735 (IA;SU;In Russian) 

Thermal stability of alkaline earth metal hydrofluorides, 
16:31755 (IA;SU;In Russian) 

STRONTIUM NITRATES 

Interaction of ammonium fluorozirconate solutions with bivalent 

metal nitrates, 16:31726 (IA;SU;In Russian) 
STRONTIUM OXIDES 

Activation energies in a BigSizCaCu20O, single crystal, 16:31423 
(R;US) 

Atomic emission Pb determination in the superconducting Bi- 
Pb-Sr-Ca-Cu-O system, 16:31597 (IA;SU) 

Initial magnetization and magnetic relaxation in a single crystal 
of BioSrpCaCu20,, 16:31425 (R;US) 

Reversible magnetization of BizSr2CaCu2O, single crystals, 
16:31428 (R;US) 

STRONTIUM PHOSPHATES 

Thermal dehydration of strontium dihydrophosphate in boiling 
bed, 16:31723 (IA;SU;In Russian) 

STRONTIUM SULFATES 

Atomic absorptional 
16:31566 (IA;SU) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE 

Electrochemical applications of 
16:30377 (RA;US) 

SUBBITUMINOUS COAL 

Characterization of combustion products from drop-tube and pi- 
lot scale combustion experiments, 16:29700 (RA;US) 

Fundamental studies of water pretreatment of coal: Sixth quar- 
terly report, January 1, 1991—March 31, 1991, 16:29630 (R;US) 

Hydrothermal pretreatment of coal: Final report, 16:29631 (R;US) 

Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, December 1, 
1990—February 28, 1991, 16:29622 (R;US) 

SUBCONTRACTORS 

See CONTRACTORS 
SUBCRITICAL FLOW 

See LAMINAR FLOW 
SUBCRITICALITY 

American National Standard ANSI/ANS-8.6, Safety in conduct- 
ing subcritical neutron—Multiplication measurement in situ, 
16:30176 (R;US) 

SUBSIDENCE (GROUND) 

See GROUND SUBSIDENCE 
SUBSTRATES 

16:31496 (PA;US) 

16:31495 (PA;US) 
SUBURBS 

See URBAN AREAS 
SUCROSE 

See SACCHAROSE 
SUDAN 

Environmental study for radionuclides in Miri Lake area, Nuba 

mountains, 16:32560 (IA;IR) 
SUGAR 
See SACCHAROSE 
SUGAR BEETS 

Bioconversion of by-products of the sugar industry (molasses 
and sugarbeet pulp) for SCP production, 16:31244 (RA;US) 

Enzymatic saccharification and fermentation of sugar beet pulp 
for SCP production, 16:30310 (RA;US) 

Methane production from beet pulp, 16:30259 (RA;US) 


analysis of celestite concentrates, 


soluble polyelectrolytes, 


SULFUR DIOXIDE 


SULFATES 
See also COPPER SULFATES 
SODIUM SULFATES 
STRONTIUM SULFATES 
Acid rain in Asia, 16:32395 (RA;US) 
Solid superacids as coal liquefaction catalysts: Final report, 
September 1987—December 1990, 16:29615 (R;US) 
SULFIDES 
See also CADMIUM SULFIDES 
HYDROGEN SULFIDES 
Applications of micellar enzymology to clean coal technology: 
Seventh quarterly report, 16:29627 (R;US) 
Ultrasound-promoted chemical desulfurization of Illinois coals: 
Technical report, March 1, 1991-May 31, 1991, 16:29644 
(R;US) 
SULFITE WASTE LIQUOR 
See SPENT LIQUORS 


SULFONATES 

Electrochemical applications of 
16:30377 (RA;US) 

Environmental monitoring for the DOE coolside and LIMB 
demonstration extension projects: Final report, May—July 
1990, 16:30454 (R;US) 

Surfactant flooding of diesel-fuel-contaminated soil, 16:29804 
(R;US) 

SULFONIC ACIDS 

High octane ethers from synthesis gas-derived alcohols: Tech- 
nical progress report, January 1, 1991-March 31, 1991, 
16:29638 (R;US) 

SULFUR 

An economic analysis of the microbial reduction of sulfur dioxide 
(SOz) as a means of by-product recovery from regenerable 
processes for flue gas desulfurization, 16:30449 (RA;US) 

SULFUR 32 REACTIONS 

Transfer reactions in sup(32,36)S + sup(144,154)Sm, 16:33056 

(IA;BR;In Spanish) 
SULFUR 36 REACTIONS 
Transfer reactions in sup(32,36)S + sup(144,154)Sm, 16:33056 
(IA;BR;In Spanish) 
SULFUR COMPOUNDS 
See also CARBON OXYSULFIDE 
SULFATES 
SULFIDES 
SULFUR FLUORIDES 
SULFUR OXIDES , 

Inorganic transformations during combustion: Synthetic coal - 
Sodium, sulfur and silica, 16:29745 (RA;US) 

Use of burner stabilized by radiation and conduction to study 
combustion of pulverized coal: Part 1, Pre-ignition heat trans- 
fer to pulverized coal in a plane flame burner: Final report, 
16:29750 (R;US) 

SULFUR DIOXIDE 

An economic analysis of the microbial reduction of sulfur dioxide 
(SOz) as a means of by-product recovery from regenerable 
processes for flue gas desulfurization, 16:30449 (RA;US) 

Fundamental investigation of duct/ESP phenomena: Topical re- 
ports 4 and 5: 1.7 MW pilot ESP testing, results, and upgrade 
strategies, 16:30456 (R;US) 

LIFAC sorbent injection desulfurization demonstration project: 
Quarterly report No.1 October-December 1990, 16:30458 
(R;US) 

LIMB Demonstration Project Extension: Quarterly report No. 16, 
February—April 1991, 16:30455 (R;US) 

Microbial reduction of SO2 and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas, 16:29710 (RA;US) 

Microbial removal of sulfur dioxide (SO) and nitric oxide (NO) 
from a gas, 16:30448 (RA;US) 

National perspectives and challenges: 
(RA;US) 

Reduction of NO, and SOz emissions from coal burning pulse 
combustors: Final report, 16:29720 (R;US) 

The Healy Clean Coal Project, 16:30451 (R;US) 


soluble polyelectrolytes, 


Thailand, 16:31116 
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SULFUR FLUORIDES 


SULFUR FLUORIDES 
Evidence for SF, and SF2 formation in SFg corona discharges, 
16:31713 (R:US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Clean Coal Technology Demonstration Program: Project status 
as of June 30, 1991, 16:30452 (R:US) 
Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 15, April 1-June 30, 1991, 16:30453 
(R;US) 
Environmental monitoring for the DOE coolside and LIMB 
demonstration extension projects: Final report, May—July 
1990, 16:30454 (R;US) 
Regarding the issues of global warming, 16:32390 (RA;US) 
SULFUR SULFIDES 

See SULFUR 
SULFURIC ACID 

Process for the concentration of sulfuric acid, 16:31795 (R;US) 
SUN 

The extension of solar magnetic fields into interplanetary space, 
16:32841 (R;US) 

SUNSHINE PROJECT 

Japanese sunshine project.: 1989 annual summary of coal liq- 
uefaction and gasification. volume 14, 16:29646 (I;JP;In 
Japanese, English) 

SUPERCOMPUTERS 

A performance comparison of three supercomputers: Fujitsu 
VP-2600, NEC SX-3, and CRAY Y-MP, 16:33507 (R;US) 

New Mexico High School supercomputer challenge, 16:33503 
(R;US) 

Parallelization techniques for a supercomputer with hierarchical 
memory architecture, 16:33526 (RA;JP;in Japanese) 

Present and future supercomputer network architectures, 
16:33510 (R;US) 

What's happening with supercomputer networks?, 16:33509 
(R;US) 

SUPERCONDUCTING COILS 

Automatic winding facilities for UNK superconducting magnet 
coils, 16:32140 (R;SU;in Russian) 

Coil shapes towards pure multipoles in circular regions (A nu- 
merical approach), 16:32215 (R;US) 

SUPERCONDUCTING FILMS 

Evidence for cation disorder in in-situ grown YBaCuO supercon- 
ducting films, 16:31437 (R;US) 

lon beams in high-temperature superconductivity research, 
16:31417 (R;US) 

SUPERCONDUCTING GENERATORS 

Experimental model of the TG-5000 flux pump, 16:31867 
(R;SU;In Russian) 

SUPERCONDUCTING MAGNETIC ENERGY STORAGE 

Benefit/cost comparison for utility SMES applications, 16:31072 
(R;US) 

SUPERCONDUCTING MAGNETS 

Alternate design concept for the SSC dipole magnet cryogenic 
support post, 16:32133 (R;US) 

Developments and study of the UNK superconducting magnets, 
16:32220 (R;SU;in Russian) 

Effect of dividing in sections on the dynamic stability and electric 
losses in superconducting helicoids, 16:33260 (R;SU;in Rus- 
sian) 

Status of development of superconducting sector magnet proto- 
type for DTs-1 deuteron cyclotron, 16:32171 (RA;SU;In 
Russian) 

Study of stability and electric losses in a superconducting heli- 
coid, 16:33258 (R;SU;In Russian) 

Study on the protection system of a sectional superconductivity 
solenoid, 16:32172 (RA;SU;in Russian) 

The force-cooled 2.5 kA current-leads for circulational supercon- 
ducting magnets of the Nuclotron, 16:32191 (R;SU;in Russian) 

SUPERCONDUCTING SUPER COLLIDER 

Alternate design concept for the SSC dipole magnet cryogenic 

support post, 16:32133 (R;US) 
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Hadronic shower codes for the designing of detectors for the high 
energy physics experiments, 16:32281 (RA;JP;In Japanese) 

Head-on and long range beam-beam tune shifts spread in the 
SSC, 16:32114 (R;US) 

SUPERCONDUCTING WIRES 

Elaboration and characterization of high critical temperature su- 
perconducting wires, 16:31432 (R;FR;In French) 

Elaboration and characterization of silver sheathed YBaCuO 
and BiSrCaCuO wires, 16:31434 (R;FR) 

Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R:NL) 

SUPERCONDUCTIVITY 

Fermi-liquid theory of two-zone superconductors, 16:33265 
(R;UA;In Russian) 

New universality class for superconducting order parameter, 
16:33216 (R;DE) 

SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
TYPE-Il SUPERCONDUCTORS 

Correlation mechanisms of the transition temperature change of 
superconducting and charge-ordered transitions for the crystals 
with two local pairs sublattices, 16:33257 (R;SU;In Russian) 

Diamagnetic response of mesoscopic superconducting rings 
above T., 16:33268 (R;DK) 

Polarized x-ray absorption spectroscopy for the study of super- 
conductors and magnetic materials, 16:33255 (R;US) 

The influence of target oxygen on the YBapCu30¢,; DC Mag- 
netron sputtering process, 16:33267 (RA;SE) 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUIDITY 
To the microscopic theory of superfluidity, 16:32881 (R;SU;In 
Russian) 
SUPERFUND 
Supertund program analysis: Lessons learned, 16:32457 (R;US) 
SUPERSONIC FLOW 
Recent advances on a finite element algorithm for computational 
aerodynamics: Transonics - hypersonics, 16:32875 (R;US) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 

From the superparticle Siegel symmetry to the spinning particle 
proper-time supersymmetry, 16:32992 (R;UA) 

New constraints on R-parity breaking from neutrino physics, 
16:32983 (R;DK) 

Status of supersymmetry breaking in string theory, 16:32994 
(R;US) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 

SURFACE CONTAMINATION 

Approaches to large scale unsaturated flow in heterogeneous, 

stratified, and fractured geologic media, 16:30044 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 


SEAS 
SWIMMING POOLS 
WATER RESERVOIRS 
Determination of sediment accumulation and mixing rates using 
137Cs and 2'9Pb,. in Watts Bar Reservoir, 16:30091 (R;US) 
Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:30107 (R;US) 
Maywood Interim Storage Site: Annual environmental report for 
calendar year 1990, Maywood, New Jersey: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:32550 (R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Application of a structured light source for surface mapping in 
the Fernald K-65 silos, 16:29981 (R;US) 
Determining desorption pre-exponential factors from 
temperature-programmed desorption spectra when the sur- 
face is nonuniform, 16:31782 (R;US) 





Dynamic screening and wake effects on electronic excitation in 
ion-solid and ion-surface collisions, 16:33213 (R;US) 

Radiolytic and surface reactions of dilute iodine solutions, 
16:31824 (RA;CA) 

Surface modification of electrodes with specifically designed poly- 
mers: Electrocatalysis and photocatalysis, 16:30371 (RA;US) 

The significance of the colour of surfaces to energy consump- 
tion, 16:31204 (IA;DK;In Danish) 

SURFACTANTS 

Dewatering studies of fine clean coal: Technical report, March 
1, 1990—May 31, 1991, 16:29584 (R;US) 

Droplet size distributions in chemical dispersion of oil spills: To- 
wards a mathematical model, 16:29808 (R;NO) 

Photoinduced charge separation across surfactant interfaces of 
micelles and vesicles, 16:30364 (RA;US) 

Statistical experimental design in the optimization of dispersants 
performance, 16:29810 (R;NO) 

Surfactant flooding of diesel-fuel-contaminated soil, 16:29804 
(R;US) 

SURPLUS NUCLEAR FACILITIES 

Hazelwood Interim Storage Site annual environmental report for 
calendar year 1990, Hazelwood, Missouri: Formerly Utilized 
Sites Remedial Action Program (FUSRAP), 16:30159 (R:US) 

Niagara Falls storage site annual environmental report for cal- 
endar year 1990, Lewiston, New York: Surplus Facilities 
Management Program (SFMP), 16:30095 (R;US) 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Specialty training: Minimizing the impact of procedure upgrade, 
16:30933 (RA;US) 

Status of the surry low power and shutdown PRA, 16:31048 
(RA;US) 

SURRY-2 REACTOR 

Specialty training: Minimizing the impact of procedure upgrade, 
16:30933 (RA;US) 

Status of the surry low power and shutdown PRA, 16:31048 
(RA;US) 

SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEYS 
See also GEOLOGIC SURVEYS 
GEOPHYSICAL SURVEYS 

Automated questionnaire for sensitive positions, SF-86 (QSP 
system), 16:33454 (R;US) 

Cost of environmental survey testing, 16:31100 (R;US) 

SUSPENSIONS 

See also SLURRIES 

Numerical study of Stokes flows with suspended particles, 
16:32885 (R;US) 

Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Technical progress report 1990, 
16:31447 (R;NL) 

The rheology of concentrated suspensions: Annual report, Au- 
gust 1, 1990—November 30, 1991, 16:31901 (R;US) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 

SWEAT GLANDS 
See GLANDS 
SKIN 
SWEDEN 

Forest fuel quantities, 16:30241 (R;SE;In Swedish) 

Overview of geologic and geohydrologic conditions at the 
Finnsjoen site and its surroundings, 16:30066 (R;SE) 

The nuclear waste issue in Swedish mass media, 16:31133 
(R;SE;In Swedish) 

SWEET GUMS 

The simultaneous saccharification and fermentation of pre- 

treated woody crops to ethanol, 16:30306 (RA;US) 


SYNOVIA 


SWIMMING POOLS 
Humidity in swimming pool buildings, 16:31205 (IA;DK;In Nor- 
wegian) 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 
New materials for high average power electro-optic switches, 
16:31463 (R;US) 
Design 
Design of large magnetic pulse compressors, 16:31985 (RA;US) 
Magnetic compressor studies for F.E.L. applications at the Cen- 
tre D’Etudes Scientifiques et Techniques D’Aquitaine, 
16:32129 (RA;US) 
Magnetic modulator system issues, 16:31975 (RA;US) 
Modeling pulsed magnetization, 16:31977 (RA;US) 
Triggered conduction characteristics of the magnetically delayed 
vacuum switch, 16:31996 (RA;US) 
Electrical Insulation 
Coating possibilities for magnetic switches, 16:31983 (RA;US) 
Core cooling and dielectrics group, 16:31989 (RA;US) 
Magnetic Compression 
Design of large magnetic pulse compressors, 16:31985 (RA;US) 
Magnetic modulator system issues, 16:31975 (RA;US) 
Making a workable core, 16:31979 (RA;US) 
Modeling pulsed magnetization, 16:31977 (RA:US) 
Network and system modeling group, 16:31986 (RA;US) 
Magnetic Cores 
Core cooling studies at LLNL and Sandia, 16:31984 (RA;US) 
Magnetic materials group, 16:31987 (RA:US) 
Making a workable core, 16:31979 (RA;US) 
Magnetic Materials 
Amorphous magnetic materials for efficient pulse compression, 
16:31991 (RA;US) 
Mathematical Models 
Network and system modeling group, 16:31986 (RA;US) 
Pertormance 
Triggered conduction characteristics of the magnetically delayed 
vacuum switch, 16:31996 (RA;US) 
Research Programs 
Triggered conduction characteristics of the magnetically delayed 
vacuum switch, 16:31996 (RA;US) 
Technology Assessment 
Circuits and applications group, 16:31990 (RA;US) 
Switching devices for high average power magnetic pulse com- 
pressors, 16:31980 (RA;US) 
Temperature Control 
Core cooling and dielectrics group, 16:31989 (RA;US) 
Uses 
Circuits and applications group, 16:31990 (RA;US) 
SWITCHING CIRCUITS 
Materials properties and pulsed magnetic characterization, 
16:31978 (RA;US) 
Power conditioning group, 16:31988 (RA;US) 
Prime power systems and charging circuits, 16:31981 (RA;US) 
SWITZERLAND 
Elemental concentrations in spruce needles in the vicinity of 
Winterthur and their variation with site and time, 16:31692 
(RA;CH;in German) 
SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYMMETRY 
See also SUPERSYMMETRY 
Symmetry of the homogeneous linear partial differential equa- 
tions and seperation of variables, 16:32990 (R;SU) 
SYMMETRY BREAKING 
Status of supersymmetry breaking in string theory, 16:32994 
(R;US) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
Advanced Photon Source: Radiological design considerations: 
Revised, 16:32037 (R;US) 
The ultra-fast injection kicker for SXLS, 16:32124 (R;US) 
SYNOVIA 
See BONE JOINTS 
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SYNTHESIS GAS 


SYNTHESIS GAS 
Bioconversion of coal-derived synthesis gas to liquid fuels: Tech- 
nical report, March 1, 1991—May 31, 1991, 16:29639 (R;US) 
COS degradation by selected CO-utilizing bacteria, 16:29601 
(RA;US) 
Parameters affecting the kinetics of ethanol production from co, 
CO» and Hz by Clostridium Ijungdahlii, 16:30307 (RA;US) 
Pertormance of trickle bed bioreactors for converting synthesis 
gas to methane, 16:30266 (RA;US) 
Selective synthesis of oxygenates from syngas: Strategies and 
implications, 16:29597 (R:US) 
SYNTHETIC-APERTURE RADAR 
A digital ASIC implementation of a video filter for synthetic aper- 
ture radar, 16:32021 (R:US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYRUPS 
See MOLASSES 


T 


T CODES 

Reliability analyses of nuclear power plant systems and compo- 

nents, 16:30488 (IA:CS;In Slovak) 
T-15 TOKAMAK 
Divertor and toroidal diaphragm of the T-15 device, 16:33403 
(R:SU:in Russian) 
TADPOLES 
See LARVAE 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
A mixing study for liquid holding tanks at Rocky Flats, 16:31886 
R;US) 

oummuae long reach and dexterous manipulation for waste 
storage tank applications, 16:30150 (R;US) 

DOE Hanford Site tank farm interim stabilization during 1990, 
16:30083 (R;US) 

Double-shell tank system dangerous waste permit application: 
Volume 3, Appendix 4A, 16:31863 (R;US) 

Engineering assessment and certification of integrity of the 291- 
11U1 and 291-11U2 tank systems, 16:31894 (R;US) 

Innovative technologies and unit operations available for poten- 
tial in situ and ex situ treatment of waste and residuals for 
Hanford single-shell tanks, 16:30082 (R;US) 

TANTALUM 

Photoemission study of Ce/Ta(110) and Ce/W(110) interfaces 
and the catalytic oxidation effect, 16:33233 (R;US) 

Radiometric methods of analysis of non-ferrous metallurgy 
products, 16:31651 (IA;SU) 

Some investigations of chemical interferences by the determina- 
tion of carbide-forming elements in metal alloys by AAS 
method, 16:31579 (IA:SU) 

The X-ray fluorescens analysis with the use of the universal 
equation for the standard-scattered radiation method, 
16:31686 (IA;SU) 

TANTALUM 175 

Study of the decay of the giant dipole resonance in highly excited 

nuciei at temperatures of 2-5 MeV, 16:33065 (R;DE;In German) 
TANTALUM COMPLEXES 

Extraction separation of tantalum, niobium and titanium fluo- 
rides, 16:31729 (IA;SU;In Russian) 

Synthesis and properties of fluorides of vanadium subgroup ele- 
ments with HalF2* and XeF* type cations, 16:31748 (IA;SU;In 
Russian) 

TANTALUM COMPOUNDS 
See also TANTALUM FLUORIDES 
TANTALUM OXIDES 

Emission spectroscopic determination of impurities in tungsten 
oxide single crystals, 16:31637 (IA;SU) 

Possibility of determination of rare and dispersed elements in 
fluoride-containing objects using atomic emission method with 
preliminary concentration, 16:31536 (IA;SU;In Russian) 
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TANTALUM FLUORIDES 
Phase equilibria in WF,.-NbFs 
16:31741 (IA;SU;In Russian) 
TANTALUM OXIDES 
Determination of alkaline metal impurities in high-purity materi- 
als by ETA, atomic absorption technique, 16:31553 (IA;SU) 
Dispersion materials standard reference samples in atomic- 
emission spectrometry development, application and 
methodological substantiation, 16:31590 (IA;SU) 
TANZANIA 
Report on a technical fact collection visit to Babati, Arusha re- 
gion, 11 to 19 July 1989, 16:31154 (R;SE) 


TAR SAND OIL 
See BITUMENS 


TAR SANDS 
See OIL SANDS 


TARGET CHAMBERS 

Determination of pressure change in residual gases during irra- 
diation of metal target by microsecond relativistic electron 
beam. 16:32205 (R:UA;In Russian) 

The sup(178m2)Hf isomer as a high-spin target for nuclear 
structure investigations, 16:32135 (R:DE) 

Thick target yield for the production of sup(22)Na using 25 iweV 
alpha particles on natural Ne, 16:32152 (IA;BR) 


TARGETS 
See also ARGON 40 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
BORON 11 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CESIUM 135 TARGET 
DEUTERIUM TARGET 
DYSPROSIUM 162 TARGET 
DYSPROSIUM 163 TARGET 
FLUORINE 19 TARGET 
GADOLINIUM 158 TARGET 
GOLD 197 TARGET 
HAFNIUM 178 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HYDROGEN 1 TARGET 
IODINE 127 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LEAD 208 TARGET 
MAGNESIUM 24 TARGET 
NICKEL 58 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
OXYGEN 17 TARGET 
OXYGEN 18 TARGET 
POLARIZED TARGETS 
TECHNETIUM 99 TARGET 
TELLURIUM 123 TARGET 
TELLURIUM 124 TARGET 
TERBIUM 159 TARGET 
THALLIUM 205 TARGET 
TIN 117 TARGET 
URANIUM 238 TARGET 
XENON 124 TARGET 
XENON 131 TARGET 
YTTERBIUM 171 TARGET 
YTTERBIUM 172 TARGET 
YTTERBIUM 173 TARGET 
Element/target-dependent release times and release efficien- 
cies for the proposed OREB facility, 16:32859 (R;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Measurement of the tau leptons polarisation at LEP using the 
method of tau -> 7 vay decay channel within the ALEPH ex- 
periment, 16:32926 (R;FR;In French) 


and WFe.-TaFs systems, 





TAUONS 
See TAU PARTICLES 
TCA TOKAMAK 

Density limit studies in the TCA tokamak, 16:33370 (RA;CH) 

Effectiveness of X- and O-mode ECRH breakdown and startup 
in TCA, 16:33367 (RA;CH) 

Measurement of ion temperature profiles in the TCA tokamak by 
collective Thomson scattering, 16:33369 (RA;CH) 

Measurement of toroidal and poloidal plasma rotation in TCA, 
16:33365 (RA;CH) 

Pellet ablation studies in the TCA tokamak, 16:33366 (RA;CH) 

The generation of harmonics and the coupling between MHD 
activity and the fundamental frequency during Alfven wave 
heating in TCA, 16:33368 (RA;CH) 

TEARING INSTABILITY 

Nonlinear interactions of tearing modes in the presence of shear 

flow, 16:33324 (R;US) 
TECHNETIUM 99 TARGET 

Ruthenium-97 large amounts production during proton inci- 
dence on cyclotron targets made out of metallic 
technetium-99, 16:32164 (RA:SU;In Russian) 

The (p,xn) reaction cross-sections analysis for fission-product 
nuclei at intermediate energies, 16:33101 (RA;XA) 

TECHNICAL INFORMATION CENTER 
Environment, Safety and Health Thesaurus/Dictionary, 
16:32380 (R:US) 
TECHNOLOGY UTILIZATION 
A primer on world and US foreign trade, 16:31093 (R;US) 
Titanium in practical applications, 16:31969 (1;NO) 
TELEVISION CAMERAS 

Laboratory test results of solid state video cameras, 16:32351 

(R;US) 
TELLURIUM 

Dependence of the results of the graphite furnace atomic ab- 
sorption spectrometry on the method of measuring the 
background, 16:31551 (IA;SU) 

Laser microprobe analysis of natural gold particle and cassi- 
terites, 16:31683 (IA;SU) 

Methods for spectral analysis of high purity solids involving con- 
centration of impurities by distilling off the base, 16:31614 
(IA;SU) 

The flame atomic-emission determination of Na, K and Li in 
high-purity Cd, Te, Hg, CdTe, HgTe and Cd,Hg;_,Te, 
16:31603 (IA;SU) 

TELLURIUM 123 TARGET 

The (p,xn) reaction cross-sections analysis for fission-product 

nuclei at intermediate energies, 16:33101 (RA;XA) 
TELLURIUM 124 TARGET 

The (p,xn) reaction cross-sections analysis for fission-product 

nuclei at intermediate energies, 16:33101 (RA;XA) 
TELLURIUM COMPOUNDS 

See also TELLURIUM HYDRIDES 

Analysis of high purity arsenic with concentration of impurities 
by distilling off the base, 16:31613 (IA;SU) 

Complex of atomic-spectral methods for analysis of high purity 
aluminium and it’s alloys, 16:31612 (IA;SU) 

Complex of methods used for biological object analysis, 
16:31610 (IA;SU) 

Determination of As, Bi, Sb, Sn, Te by atomic absorption spec- 
troscopy, 16:31554 (IA;SU) 

Determination of metal impurities in high purity volatile sub- 
stances by atomic emission method, 16:31629 (IA;SU) 

Determination of some organometallic compounds of 4 and 6 
group elements by chromatography-atomic-absorption spec- 
trometry, 16:31556 (IA;SU) 

Matrix separation by solvent extraction prior to trace analysis in 
pure gold using AAS, 16:31573 (IA;SU) 

TELLURIUM HYDRIDES 

Introduction of the gaseous hydrides of selenium and tellurium 
into an inductively coupled plasma of low power (1 KW), 
16:31587 (IA;SU) 

TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 


TEXTILES 


TEMELIN-1 REACTOR 

Experience with designing the cable system of nuclear power 
plants, 16:30559 (IA:CS;In Czech) 

Non-operational measuring system NEMES for the Temelin nu- 
clear power plant, 16:30572 (IA;CS;In Czech) 

TEMPERATURE (ION) 
See ION TEMPERATURE 
TEMPERATURE DISTRIBUTION 

An analytical model for heat transfer within a CANDU fue! bun- 
die residing in air, 16:30669 (IA;CA) 

The experimental determination of circumferential temperature 
distributions developed in pressure tubes during slow coolant 
boildown, 16:30633 (IA:CA) 

Verification of a thermal-hydraulic model of channel cooling 
degradation during a LOCA/LOECI event, 16:30634 (IA;CA) 

TEMPERATURE MEASUREMENT 

Laser based measurements of temperatures with CARS, in the 

Risoe furnace, 16:29766 (|;DK) 
TENNESSEE 

An assessment of Tennessee’s Resource Valley as a location 
for the production of recreational marine equipment, 16:31097 
(R;US) 

TENNESSEE VALLEY AUTHORITY 
Training smarter: Refocus through reduction, 16:30955 (RA;US) 
TERBIUM 147 

B*-endpoint measurements near '°Sn and '©Gd, 16:33055 

(R;DE) 
TERBIUM 151 

8*-endpoint measurements near '1°°Sn and '4®Gd, 16:33055 

(R;DE) 
TERBIUM 159 TARGET 

Study of the decay of the giant dipole resonance in highly excited 

nuclei at temperatures of 2-5 MeV, 16:33065 (R;DE;In German) 
TERBIUM FLUORIDES 

Synthesis and luminescence of double yttrium potassium fluo- 
rides activated by europium or terbium, 16:31739 (IA;SU;in 
Russian) 

TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 

See also RANGELANDS 

Individual-based forest succession models and the theory of 
plant competition, 16:32454 (R;US) 

The transfer of radionuclides in the terrestrial environment, 
16:32534 (R;DK) 

TEST FACILITIES 

Application and experience of distributed control systems and 
coupled computer network in HTGR development facility, 
16:30779 (RA;XA) 

Desiccant contamination research: Report on the desiccant 
contamination test facility, 16:30421 (R;US) 

Oak Ridge National Laboratory user facilities, 16:31121 (R;US) 

PATRAN and P/THERMAL applications for thermal modeling, 
16:30719 (R;US) 

TESTING (BIOLOGICAL) 
See BIOASSAY 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TEVATRON 
See FERMILAB TEVATRON 
TEXAS 
Disposal of low-level mixed waste in Texas, 16:29965 (RA;US) 
TEXAS COLLEGE STATION TRAINING REACTOR 
See NSCR REACTOR 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 

Form invariance in convective-diffusive systems with applica- 

tions to impurity transport, 16:33326 (R;US) 
TEXTILES 

Application of chemicals to substrates without the use of liquids: 
Proof of concepts for powder spray gun and fluidized bed 
solid-on- solid (SOS) processing of textiles, and continued re- 
search in textile xerography printing, solid shade coloration 
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TEXTILES 


and electrostatic liquid spray SOS finishing of fabrics: Final 
technical report, October 1, 1986—July, 16:31247 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

He-like spectra from laboratory plasmas and solar flares, 
16:33373 (RA;JP) 

High poloidal beta equilibria in TFTR limited by a natural inboard 
poloidal field null, 16:33375 (R;US) 

lon temperature gradient driven transport in a density modifica- 
tion experiment on the TFTR tokamak, 16:33318 (R;US) 

Overview of the first workshop on alpha particle physics in 
TFTR, 16:33376 (R;US) 

The effect of limiter conditioning on the Tokamak Fusion Test 
Reactor edge plasma, 16:33425 (R;US) 

THAI RESEARCH REACTOR-1 

See TRR-1 REACTOR 

THAILAND 

National perspectives and challenges: 
(RA;US) 

The radioactivity monitoring in Thailand, 16:33173 (IA;IR) 

THALLIUM 205 TARGET 
The (p,xn) reaction cross-sections analysis for fission-product 
nuclei at intermediate energies, 16:33101 (RA;XA) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THERMAL ANALYSIS 

Vacuum window glazings for energy-efficient buildings: Sum- 

mary report, 16:31182 (R;US) 
THERMAL COMFORT 

The importance of thermostats for energy consumption and 

comfort, 16:31206 (IA;DK;in Danish) 
THERMAL CONDUCTIVITY 

Thermal transport in building materials: Transient plane source 

sensors, 16:31171 (R;SE) 
THERMAL DIFFUSION 

Gorter-Mellink pulsed-source probiem in cylindrical and spheri- 

cal geometry, 16:32874 (R;US) 
THERMAL EFFLUENTS 

A safety review of the NRU effluent heat recovery project, 
16:30833 (IA;CA) 

Aquatic Biology Laboratory quarterly reports, October 1949- 
December 1950, 16:30100 (R;US) 

Biological investigations off the Oskarshamn nuclear power sta- 
tion during the 1980's, 16:30820 (R;SE) 

Environmental monitoring at the Forsmark nuclear power plant, 
16:30821 (R;SE) 

THERMAL ENERGY STORAGE EQUIPMENT 

The University of Minnesota aquifer thermal energy storage 
(ATES) field test facility — system description, aquifer character- 
ization, and results of short-term test cycles, 16:31075 (R;US) 

THERMAL FATIGUE 

A state-of-the-art review of continuous monitoring and surveil- 
lance techniques in relation to reactor pressure circuit 
integrity, 16:30496 (R;FR) 

Advanced ultrasonic inspections, 16:31945 (R;FR) 

THERMAL INSULATION 

16:31263 (PA;CA) 

Compressive creep of insulating materials below ground, 
16:31502 (R;SE;In Swedish) 

Thermal insulation of district heating pipes with materials free 
from CFC. Vacuumsuperinsulation and CO, foamed 
polyurethane: Final report, 16:31307 (R;SE;In Swedish) 

THERMAL NEUTRONS 

Determination of diffusion parameters of Thermal neutrons for 
non-moderator media by a pulsed method and a time inde- 
pendent method, 16:33153 (I;MA;Iin French) 

THERMAL POLLUTION (AIR) 

See AIR POLLUTION 

THERMAL POLLUTION (WATER) 
See WATER POLLUTION 


Thailand, 16:31116 


910 ERA Vol. 16, No. 11 


THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL STRESSES 
Calculation of the thermal stresses of porous-ceramic compo- 
nents of a burner, 16:31944 (R;NL;In Dutch) 
THERMIONIC DIODES 
Optical and electrical investigations into cathode ignition and 
diode closure, 16:33418 (R;US) 
THERMIONIC REACTOR EXPERIMENT (TREX) 
See THERMIONIC REACTORS 
THERMIONIC REACTORS 
Advanced thermionic reactor systems design code, 16:30712 
(R;US) 
THERMISTORS 
Cryogenic thermoresistor made from p-InSb(Mn), 16:32008 
(R;SU;In Russian) 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
The LLNL thermochemical data base — revised data and file for- 
mat for the EQ3/6 package, 16:31793 (R;US) 
THERMODYNAMIC PROPERTIES 
See also THERMAL CONDUCTIVITY 
PWS-2: a computer code for calculating water and water vapor 
properties, 16:30747 (R;CN;In Chinese) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Materials in space nuclear power systems, 16:30714 (R;US) 
THERMOMETERS 
See also NOISE THERMOMETERS 
Cryogenic thermoresistor made from p-inSb(Mn), 16:32008 
(R;SU;In Russian) 
THERMONUCLEAR FUELS 
Beta-layering of solid deuterium-tritium in a spherical polycar- 
bonate shell, 16:33420 (R;US) 
Concepts for fusion fuel production blankets, 16:33409 (IA;CA) 
Ignition and burn in inertially confined magnetized fuel, 
16:33419 (R;US) 
The potential in Canada for fusion by polarized nuclei, 16:33411 
(IA;CA) 
THERMONUCLEAR POWER PLANTS 
A realistic, gradual and economical approach to fusion power, 
16:33435 (R;US) 
Safety issues relating to the design of fusion power facilities, 
16:33412 (IA;CA) 
THERMONUCLEAR REACTIONS 
See also MUON-CATALYZED FUSION 
Space propulsion by fusion in a magnetic dipole: Revision 1, 
16:31308 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Accelerator-driven neutron sources for fusion-materials testing, 
16:33422 (R;US) 
Graphite-metal brazing for thermal applications, 16:33426 (R;US) 
Nuclear data for radiation damage assessment and related 
safety aspects 1989: Proceedings of an advisory group meet- 
ing held in Vienna, 19-22 September 1989, 16:30749 (R;XA) 
Radiation hardening of diagnostics, 16:33364 (R;US) 
THERMONUCLEAR REACTORS 
See also D-D REACTORS 
TOKAMAK TYPE REACTORS 
Low-radioactive controlled thermonuclear fusion (D®He reac- 
tors), 16:33402 (R;SU;In Russian) 
Papers contributed to the 18th EPS conference on controlled fu- 
sion and plasma physics, 16:33305 (R;CH) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOSTATS 
See also CRYOSTATS 
The importance of thermostats for energy consumption and 
comfort, 16:31206 (IA;DK;In Danish) 





THICKNESS GAGES 

The development of a JCH-3a intelligent precision thickness 

meter, 16:32235 (R;CN;In Chinese) 
THIN FILMS 

16:32349 (PA;US) 

Application of a thermal spike model to experimental ion- 
induced grain growth data, 16:31340 (R;US) 

Soft x-ray magnetic scattering study of thin films and multilay- 
ers, 16:33210 (R;US) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOBACILLUS FERROXIDANS 
Iron oxidation by Thiobacillus ferrooxidans, 16:32662 (RA;US) 
THIOETHERS 
See SULFIDES 
THIONAPHTHENES 

Applications of micellar enzymology to clean coal technology: 
Seventh quarterly report, 16:29627 (R;US) 

Molecular biology of coal bio-desulfurization: Quarterly technical 
progress report, April 1,-June 30, 1991, 16:29633 (R;US) 

Ultrasound-promoted chemical desulfurization of Illinois coals: 
Technical report, March 1, 1991—May 31, 1991, 16:29644 
(R;US) 

THIOPHENE 
Electron transfer reactions of aromatic sulfur radicals, 16:31831 
(RA;US) 
THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THIOURACIL 
16:32657 (PA;US) 
THOMAS-FERMI! MODEL 
A classical relativistic approach for nucleation process, 
16:33116 (IA;BR;In Portuguese) 
THOMAS-FERMLDIRAC MODEL 
See THOMAS-FERMI MODEL 
THORAX 
See CHEST 
THORIUM 

Determination of impurities in zorconium, titanium and boron ox- 
ides by X-ray fluorescence, 16:31673 (IA;SU) 

identification of artificial gamma-emitting nuclides using a 
scintillator-based gamma-ray spectral logging system, 
16:32519 (R;US) 

Relative probabilities of the uranium isotopes for thorium x-ray 
emission and fluorescence of uranium x-rays, 16:30200 (R;US) 

Report on the intercomparison run IAEA-314 Ra-226, Th and U 
in stream sediment, 16:32553 (R;XA) 

Studies on uptake of thorium in human body, 16:32711 (IA;IR) 

THORIUM 230 

Transfer of radionuclides from the environment to human milk: 

Phase 2 - feasibility study, 16:32477 (R;CA) 
THORIUM 232 

Electrofission of sup(232)Th, 16:33073 (IA;BR) 

Results of mobile gamma scanning activities in St. Louis, Mis- 
souri, 16:32529 (R;US) 

Transfer of radionuclides from the environment to human milk: 
Phase 2 - feasibility study, 16:32477 (R;CA) 

THORIUM CYCLE 
Once-through thorium cycles in CANDU reactors: A review, 
16:30675 (IA;CA) 
THORIUM D 
See LEAD 208 
THORIUM ISOTOPES 
See also THORIUM 230 
THORIUM 232 

Importance of the neutron-proton interactions for the even Ra- 
Th nuclei, 16:33136 (R;SU) 

Two radioecological surveys in the high background radiation 
area of Yangjian, Guangdong province, China—contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
cassava and their transfer, 16:32489 (1A;IR) 

THORIUM OXIDES 

A sol gel process for the production of ceramic microspheres of 

thorium dioxide from low viscosity sols, 16:29858 (IA;CA) 


TIN OXIDES 


Dose effect on release of ion-implanted noble gases from oxide 
fuel, 16:29864 (IA;CA) 

lodine, rubidium, and krypton release and bubble formation in 
oxide fuels, 16:29863 (IA;CA) 

THORON 

See RADON 220 
THREE MILE ISLAND-1 REACTOR 

Enhancing professionalism at GPU nuclear, 16:30934 (RA;US) 
THREE MILE ISLAND-2 REACTOR 

MELCOR analysis of the TMI-2 accident, 16:31035 (RA;US) 
THREE-BODY PROBLEM 

Approximated treatment for Coulomb interactions in the three- 
body problem, 16:33114 (IA;BR;in Portuguese) 

Exactly solvable multidimensional and three-body scattering 
problems in adiabatic representation, 16:33289 (R;SU;In Rus- 
sian) 

THROAT 
See PHARYNX 
THULIUM 170 

Infrastructure for thulium-170 isotope power systems for au- 

tonomous underwater vehicle fleets, 16:30236 (R;US) 
THYRATRONS 

High current back lighted thyratron switches, 16:31992 (RA;US) 

Reliable, high repetition rate thyratron grid driver used with a 
magnetic modulator, 16:32029 (R;US) 

THYRISTORS 
MCT performance characterization, 16:31995 (RA;US) 
THYROID 

Computer software of ultrasonic topometry of thyroid in the 
process of radiotherapy with '5"| of patients with hyperthy- 
roidism, 16:32648 (IA;SU;in Russian) 

THYROTOXICOSIS 
See HYPERTHYROIDISM 
TIME INTERVAL ANALYZERS 

Hardware and methods of signal registering from multichannel 

drift coordinate detectors, 16:32302 (RA;SU;In Russian) 
TIME PROJECTION CHAMBERS 

Computer aided design of analog electronics for time projection- 

chamber of the ALEF experiment at CERN, 16:32292 (RA;SU) 
TIME-SERIES ANALYSIS 
Using surrogate data to detect nonlinearity in time series, 
16:33508 (R;US) 
TIME-TO-AMPLITUDE CONVERTERS 
Fermilab Physics Department TVC chip, 16:32134 (R;US) 
TIN 104 

B*-endpoint measurements near '°Sn and '®Gd, 16:33055 

(R;DE) 
TIN 117 TARGET 

Forward-backward asymmetry in yield of + quanta with 
E.,=9325 keV in ''’Sn(n,-7) reaction in epithermal region, 
16:33061 (R;SU;In Russian) 

Total and partial neutron cross sections of ''’Sn at E<5eV, 
16:33062 (R;SU;in Russian) 

TIN 118 

Total and partial neutron cross sections of ''’Sn at E<5SeV, 

16:33062 (R;SU;In Russian) 

TIN ALLOYS 
See also ALLOY-ZR98SN-2 
ALLOY-ZR98SN-4 

Guideline for Nb3Sn critical current measurements using 
fiberglass-epoxy composite sample mandrels, 16:31354 
(R;US) 

Wettability of low temperature solder alloys for step-soldering, 
16:31405 (R;US) 

TIN ISOTOPES 
See also TIN 104 
TIN 118 

Magnetic moments of quadrupole states of even tin isotopes, 

16:33139 (R;SU;In Russian) 
TIN OXIDES 

Analysis of high-temperature superconductors by ICP AES and 
XRF analysis, 16:31633 (IA;SU) 

Solid superacids as coal liquefaction catalysts: Final report, 
September 1987—December 1990, 16:29615 (R;US) 
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TIPVANE ROTORS 


TIPVANE ROTORS 

Test of rotor blades with passively controlled tips: Phase 2: Nor- 

mal and abnormal operation, 16:30434 (R;NL) 
TISSUES 

See also ANIMAL TISSUES 

Diurnal variations of tritium uptake by plants, 16:32517 (R;DE;In 
German) 

Interaction of extremely-low-frequency electromagnetic fields 
with humans, 16:32780 (R;US) 

TITANIUM 

Evaluation of potential processes for the recovery of resource 
materials from coal residues: Fly ash, 16:29725 (R;US) 

The use of titanium for offshore/subsea systems, 16:31971 
(IA;NO) 

The use of titanium for renovation of ballast water systems on 
three gravity-based platforms, 16:31972 (IA;NO) 

Titanium in practical applications, 16:31969 (1;NO) 

TITANIUM ALLOYS 

See also TITANIUM BASE ALLOYS 

Characterization of rare earth permanent magnets, 16:31397 
(R;US) 

Oxide properties of a gamma titanium aluminide: A surface sci- 
ence study, 16:31396 (R;US) 

Properties of titanium alloys: Composition, physica/mechanical 
properties - corrosion and galvanic compatibility, 16:31970 
(IA;NO) 

Radiochemical investigations into corrosion of materials for 
containments and electrodes under Pu influence by use of ra- 
dioisotope method RIM. Final report, 16:31368 (I;DE;Iin 
German) 

Titanium in practical applications, 16:31969 (I;NO) 

TITANIUM BASE ALLOYS 

Mechanical and fracture behaviour of Ti-6AI-2Sn-4Zr-2Mo-0.1Si 
alloys, 16:31361 (R;DE) 

Radiation stability and peculiarities of radiation-induced diffusion 
in titanium-zirconium system, 16:31384 (IA;SU;in Russian) 

TITANIUM NITRIDES 
The search for low photodesorption coatings, 16:32125 (R;US) 
TITANIUM OXIDES 

Heteroepitaxial growth of TiO2,, VO2, and TiO2/VOz2 multilayers 
by MOCVD, 16:31415 (R;US) 

Heteroepitaxy of MOCVD grown TiO2, VOz films and TiO2/VO2 
multilayers on sapphire (112 0), 16:31419 (R;US) 

Long distance electron transfer reactions in microporous solids, 
16:30387 (RA;US) 

Oxide properties of a gamma titanium aluminide: A surface sci- 
ence study, 16:31396 (R;US) 

Surtace-modified and coupled semiconductor colloids, 16:30382 
(RA;US) 

TITRATION 

An advanced automated titration system for pure plutonium 

metal, 16:31689 (R;US) 
TOBACCO SMOKES 
Preneoplastic transformation of rat tracheal epithelial cells by in- 
haled radon progeny, 16:32698 (R;US) 
TOKAMAK CHAUFAGE ALFVEN 
See TCA TOKAMAK 
TOKAMAK DE VARENNES 
See VARENNES TOKAMAK 
TOKAMAK DEVICES 
See also ASDEX TOKAMAK 
COMPACT IGNITION TOKAMAK 
DOUBLET-3 DEVICE 
ITER TOKAMAK 
PBX DEVICES 
T-15 TOKAMAK 
TCA TOKAMAK 
TEXT DEVICES 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 
VARENNES TOKAMAK 
Alfven Waves 

Finite orbit energetic particle linear response to toroidal Alfven 

eigenmodes, 16:33321 (R;US) 


To the theory of global ALfven eigen modes in a tokamak, 
16:33332 (R:SU:In Russian) 
Breeding Blankets 
ARIES tokamak reactor study: Technical progress report, 1 De- 
cember 1990-30 November 1991, 16:33395 (R;US) 
Charged-Particle Transport 
Orbit effects on the particles and energy flow in the poloidal null 
region of a tokamak axisymmetric divertor, 16:33354 (R;GB) 
Computer Codes 
Required computer programs for fusion device, 16:33415 
(RA:JP;In Japanese) 
Drift instability 
Transport and turbulence due to ITG and dissipative trapped 
electron modes, 16:33309 (R;SE) 
H-Mode Plasma Confinement 
L to H mode transitions and associated phenomena in divertor 
tokamaks, 16:33381 (R;US) 
Shock formation in a poloidally rotating tokamak plasma, 
16:33320 (R;US) 
Kink Instability 
Free boundary toroidal stability of ideal and resistive internal 
kinks, 16:33372 (RA:CH) 
Magnetic Field Configurations 
A fast predictive calculation of the magnetic configuration in air- 
core tokamaks, 16:33355 (R;GB) 
Magnetic Fields 
A fast predictive calculation of the magnetic configuration in air- 
core tokamaks, 16:33355 (R;GB) 
Mhd Equilibrium 
ARIES tokamak reactor study: Technical progress report, 1 De- 
cember 1990-30 November 1991, 16:33395 (R;US) 
Neoclassical Transport Theory 
Advanced toroidal theory: Progress report, January 1, 1991— 
December 31, 1991, 16:33312 (R;US) 
Non-Iinductive Current Drive 
Beat wave current drive experiment on DDT: Progress report, 
16:33315 (R;US) 
Plasma Density 
Simulation of MHD activity during density limit disruptions in 
tokamaks, 16:33371 (RA;CH) 
Plasma Diagnostics 
[Development of a positronium atom diagnostic beam to study 
transport in tokamaks]: Technical progress report, September 
1990-September 1991, 16:33316 (R;US) 
Plasma Disruption 
Simulation of MHD activity during density limit disruptions in 
tokamaks, 16:33371 (RA;CH) 
Plasma Instability 
Finite orbit energetic particle linear response to toroidal Alfven 
eigenmodes, 16:33321 (R;US) 
Sawtooth phenomena in tokamaks, 16:33341 (R;SU) 
Poloidal Field Divertors 
Orbit effects on the particles and energy flow in the poloidal null 
region of a tokamak axisymmetric divertor, 16:33354 (R;GB) 
Rotating Plasma 
Hydrodynamical regimes of plasma rotation in noncircular toka- 
maks, 16:33339 (R;SU;in Russian) 
Rotational Transtorm 
Ultra-low q and reversed field pinch experiments in Extrap T1 
with a resistive shell, 16:33379 (R;SE) 
Tearing Instability 
Stabilization of the m = 1 tearing mode by resonance detuning, 
16:33327 (R;US) 
Trapped-Particle Instability 
Transport and turbulence due to ITG and dissipative trapped 
electron modes, 16:33309 (R;SE) 
Wall Effects 
ARIES tokamak reactor study: Technical progress report, 1 De- 
cember 1990-30 November 1991, 16:33395 (R;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
DOUBLET REACTORS 
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A comparison of radioactive waste from first generation fusion 
reactors and fast fission reactors with actinide recycling, 
16:33396 (R;US) 

TONSILS 

See PHARYNX 
TOOLS (EDUCATIONAL) 

See EDUCATIONAL TOOLS 
TOP PARTICLES 

Measurement of partial decay widths of the neutral gauge boson 
Z° of the weak interaction with the ALEPH detector at the 
e*e— LEP storage ring, 16:32930 (R;DE;In German) 

New particle searches at CDF, 16:32896 (R;US) 

TOPOLOGICAL MAPPING 
Chaos caused by a topologically mixing map, 16:33272 (R;XA) 
TOPPING CYCLES 
MHD program plan, FY 1991, 16:31163 (R;US) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

Fast-wave ICRF minority-regime heating experiments on the 
Tore Supra tokamak, 16:33392 (R;US) 

Stability and protection of Tore Supra superconducting coils, 
16:33388 (R;FR) 

TOROIDAL CONFIGURATION 

Enhancement of current diffusion in the presence of a kink 

mode or an Alfven wave, 16:33328 (R;US) 
TORSATRON STELLARATORS 

Behaviour of light and heavy impurities during high-frequency 
plasma heating in the URAGAN-3 torsatron, 16:33360 
(R;UA;in Russian) 

Low-frequency (w<<wu,j;) edge plasma density and potential 
fluctuations under ICRF heating in the URAGAN-3 torsatron, 
16:33363 (R;UA;In Russian) 

TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 

TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS POWER PLANTS 
Today’s central receiver power plant, 16:30409 (R;US) 
TOWER SHIELDING REACTOR-2 
See TSR-2 REACTOR 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 

Integrated Risk Information System, 16:32770 (R;US) 

Quality control requirements for field methods: Revision 1, 
16:32459 (R;US) 

TOXICITY 

After-dinner remarks to the toxicology workshop participants, 
16:33443 (RA;CA) 

Closing remarks, 16:33444 (RA;CA) 

Coincidence of needs in radiological and toxicological protec- 
tion, 16:33442 (RA;CA) 

Proceedings of the workshop on research needs in toxicology, 
16:32691 (R;CA) 

TPC 
See TIME PROJECTION CHAMBERS 
TR-2 REACTOR 
Dependent failure analysis of the TR-2 research reactor, 
16:30822 (RA;CA) 
TRACE ELEMENTS 
See ELEMENTS 
TRACER TECHNIQUES 

Long term sampling and measuring program. Joint report for 
1987, 1988 and 1989. Within the project: Fallout studies in 
the Gideaa and Finnsjoe areas after the Chernobyl accident 
in 1986, 16:32537 (R;SE) 

Safety aspects of the use of artificial radioactive tracers in hy- 
drology, 16:32476 (RA;XA) 

TRACHEA 

Preneoplastic transformation of rat tracheal epithelial cells by in- 

haled radon progeny, 16:32698 (R;US) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 


TRANSITION ELEMENT COMPLEXES 


TRACKS 
See PARTICLE TRACKS 
TRADE 
See also NUCLEAR TRADE 
A primer on world and US foreign trade, 16:31093 (R;US) 
TRADE (NUCLEAR) 
See NUCLEAR TRADE 
TRADESCANTIA 
Mutagenic effect of ionizing radiation and chemical and environ- 
mental agents in Tradescantia, 16:32753 (R;PL;In Polish) 
TRAFFIC CONTROL 
Effect of the organization of through traffic which takes environ- 
mental impacts into consideration. Environmental effects. 
Noise, air pollution, vibrations and energy consumption: Vin- 
derup, 16:31234 (R;DK;in Danish) 
Noise and air pollution from road traffic: Collection of articles, 
16:31236 (R;DK;In Danish) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRAJECTORIES 
Gaussian elimination methods for calculating classical periodic 
trajectories in two dimensions, 16:33294 (R;US) 
TRANSBOUNDARY POLLUTION 
See TRANSFRONTIER POLLUTION 
TRANSDUCERS 
Automatic alignment system of monopulse laser device and 
data acquisition system for calorimetric transducers, 
16:32341 (R;SU;in Russian) 
Development of CdS and ZnO phase insensitive transducers for 
ultrasonic inspection, 16:31465 (RA;CA) 
Hot pressed piezo-electric ceramic elements for ultrasonic 
transducers, 16:31923 (RA;CA) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFER REACTIONS 
Color transparency: Enchantment and effort, 16:33086 (R;US) 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Thermal modeling of an epoxy encapsulation process, 16:31498 
(R;US) 
TRANSFRONTIER POLLUTION 
United Nations Environment Programme, 16:32388 (RA;US) 
TRANSIENTS 
Formation process of three-dimensional turbulence, 16:31224 
(RA;JP;in Japanese) 
Numerical simulation for transition of laminar flow, 16:31231 
(RA;JP;in Japanese) 
Three-dimensional boundary-layer transition on an_ inclined 
cylinder, 16:31225 (RA;JP;in Japanese) 
TRANSISTORS 
See also MOS TRANSISTORS 
An approximate HSPICE model for orbit low noise analog bipo- 
lar NPN transistors, 16:32002 (R;US) 
TRANSITION ELEMENT COMPLEXES 
See also CHROMIUM COMPLEXES 
COBALT COMPLEXES 
COPPER COMPLEXES 
HAFNIUM COMPLEXES 
IRIDIUM COMPLEXES 
IRON COMPLEXES 
MOLYBDENUM COMPLEXES 
NICKEL COMPLEXES 
NIOBIUM COMPLEXES 
OSMIUM COMPLEXES 
RHENIUM COMPLEXES 
RHODIUM COMPLEXES 
RUTHENIUM COMPLEXES 
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TRANSITION ELEMENT COMPLEXES 


TANTALUM COMPLEXES 
TUNGSTEN COMPLEXES 
VANADIUM COMPLEXES 
ZIRCONIUM COMPLEXES 
Empirical method to estimate probability of fluoride complex for- 
mation and their relative thermal stability, 16:31754 (IA;SU;In 
Russian) 
Extraction-atomic emission determination of trace admixtures in 
high purity thallium, 16:31619 (IA;SU) 


TRANSITION ELEMENT COMPOUNDS 

See also CHROMIUM COMPOUNDS 

COBALT COMPOUNDS 
IRON COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NIOBIUM COMPOUNDS 
RHENIUM COMPOUNDS 
RHODIUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
SCANDIUM COMPOUNDS 
SILVER COMPOUNDS 
TANTALUM COMPOUNDS 
TUNGSTEN COMPOUNDS 
VANADIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
ZIRCONIUM COMPOUNDS 

Analysis of high purity arsenic with concentration of impurities 
by distilling off the base, 16:31613 (IA;SU) 

Atomic fluorescence determination of refractory metals using of 
gas-phase atomization, 16:31548 (IA;SU) 

Combination of X-ray fluorescence and neutron activation meth- 
ods in determination of some rare elements and noble metals, 
16:31654 (IA;SU) 

Investigation into the structure of inorganic fluorides according 
to data on vibrational spectroscopy and x-ray diffraction of 
polycrystals, 16:31745 (IA;SU;In Russian) 


TRANSITION ELEMENTS 

See also CHROMIUM 

COBALT 
COPPER 
GOLD 
HAFNIUM 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
RHENIUM 
SCANDIUM 
SILVER 
TANTALUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 

Laser microprobe analysis of natural gold particle and cassi- 
terites, 16:31683 (IA;SU) 

Magneto-optical record media, 16:31344 (R;US) 

Screening study of the effect of various impurities on the density 
of plutonium, 16:31404 (R;US) 

The mechanism of analytical signal formation in DC plasma 
determination of refractory metals under new method of addi- 
tives introduction conditions, 16:31638 (IA;SU) 

TRANSITION METALS 

See TRANSITION ELEMENTS 
TRANSITIONS (ENERGY LEVEL) 

See ENERGY-LEVEL TRANSITIONS 
TRANSITIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 


TRANSMISSION ELECTRON MICROSCOPY 
Use of TEM characterization of reactions of MnO2 with Cr(IIl) 
and Al(ill), 16:32521 (R;US) 
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TRANSMUTATION 

Simulation code for a hybrid system of an intense proton linac and 

TRU fuelled subcritical core, 16:30037 (RA;JP;In Japanese) 
TRANSONIC FLOW 
Recent advances on a finite element algorithm for computational 
aerodynamics: Transonics - hypersonics, 16:32875 (R;US) 

TRANSPARENCY 

See OPACITY 
TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORT REGULATIONS 

Interim guidance on the safe transport of uranium hexafluoride, 
16:31866 (R:XA) 

TRANSPORTATION SECTOR 

Update on the prospects for ceramic engine components, 

16:31310 (R;US) 
TRANSURANIUM ELEMENTS 

See also PLUTONIUM 

Organic materials and related method for trapping and extract- 
ing uranium and transuranium elements, 16:30090 (R;US) 

Simulation code for a hybrid system of an intense proton linac and 
TRU fuelled subcritical core, 16:30037 (RA;JP;In Japanese) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED ELECTRONS 

Effects of trapped particles on the hot electron beam dynamics 

in a magnetic field, 16:32102 (R;UA;In Russian) 
TREE RINGS 

Investigation of element contents in annual growth increment 
layers of the wood of sick trees. Preliminary final project re- 
port, 16:32774 (1;DE;in German) 

TREES 
See also PINES 
POPLARS 
SPRUCES 

Dual inoculation with VA mycorrhiza and Rhizobium is beneficial 
to Leucaena growth, 16:30243 (RA;US) 

Investigation of element contents in annual growth increment 
layers of the wood of sick trees. Preliminary final project re- 
port, 16:32774 (1;DE;in German) 

Seed gum of Stiphnodendron barbatiman, 16:30321 (RA;US) 

Tree values and value measurements, 16:31296 (RA;US) 

TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TRICHLOROMETHANE 

See CHLOROFORM 
TRICHODERMA REESE! 

See TRICHODERMA VIRIDE 
TRICHODERMA VIRIDE 

Improvement of cellulase production in Trichoderma, 16:32594 
(RA;US) 

Induction of mutation in Trichoderma viride and on laboratory- 
scale conversion of natural cellulose into fuel, 16:30313 
(RA;US) 

TRIGGER CIRCUITS 

The DELPHI forward-backward track trigger, 16:32300 (RA;SU) 
TRIPLET PARTICLES 

See QUARKS 
TRITIATED COMPOUNDS 

See TRITIUM COMPOUNDS 
TRITIATED WATER 

See TRITIUM OXIDES 
TRITICUM 

See WHEAT 
TRITIUM 

Analysis of beta emitting radioisotopes (3H, 14C, 36Cl and 
63Ni) in irradiated graphite, 16:31507 (R;FR;In French) 

Bulk getters for tritium storage, 16:30035 (IA;CA) 





Diurnal variations of tritium uptake by plants, 16:32517 (R;DE;In 
German) 

Fusion reactor high vacuum pumping: Charcoal cryosorber tri- 
tium exposure results, 16:33421 (R;US) 

Groundwater tracing with tritium: problems as exemplified by an 
“unsuccessful” tracing experiment in 1964, 16:32475 (RA;XA) 

Modelling of tritium dispersion in the atmosphere, 16:32407 
(IA;CA) 

Ontario Hydro Research Division tritium handling system, 
16:31870 (IA;CA) 

Some issues in two-dimensional modeling of tritium transport, 
16:33386 (R;US) 

The potential in Canada for fusion by polarized nuclei, 16:33411 
(IA;CA) 

Tracer techniques for the study of the unsaturated zone, 
16:32472 (RA;XA) 

Tritium in river flow-rate gauging - theory and experience, 
16:32555 (RA;XA) 

TRITIUM COMPOUNDS 

See also TRITIUM OXIDES 

Appraisal of the ®5Kr and propane methods to determine reaera- 
tion rate coefficients in large rivers, 16:32556 (RA;XA) 

TRITIUM EXTRACTION PLANTS 

NDT and inspection of tritium removal facility, 16:31937 (RA;CA) 

Optimization of Darlington tritium removal facility performance 
effects of key process variables, 16:30654 (IA;CA) 

The CRNL tritium laboratory: A Canadian resource, 16:30221 
(IA;CA) 

TRITIUM OXIDES 
Precipitation scavenging of tritiated water vapour (HTO), 
16:32426 (R;CA) 
TRITON BEAMS 
Two-beam neutron generator, 16:32082 (RA;SU;in Russian) 
TRIUMF CYCLOTRON 

Particle physics prospects for the Kaon Factory, 16:32916 
(RA;JP) 

The TRIUMF KAON Factory accelerators, 16:32196 (RA;JP) 

The TRIUMF KAON Factory, an overview, 16:32915 (RA;JP) 

TROUT 

Aquatic Biology Laboratory quarterly reports, October 1949- 
December 1950, 16:30100 (R;US) 

Camas Creek (Meyers Cove) anadromous species habitat im- 
provement: Annual report, 1990, 16:30356 (R;US) 

Idaho habitat and natural production monitoring: Annual report, 
1989, 16:30355 (R;US) 

Salmonidae: Trouts, 16:32577 (RA;US) 

TRR-1 REACTOR 

Analytical study on flux distribution in 5 MW HEU [high enriched 
uranium] and LEU [low enriched uranium] TRR [Teheran Re- 
search Reactor] core, 16:30856 (IA;AR) 

TRU WASTES 

See ALPHA-BEARING WASTES 
TRUCKS 

16:31321 (PA;CA) 
TRX-1 

See REVERSE-FIELD PINCH 
TRYPANOSOMA 

Lipids and basic proteins detection in plasmatic grains of try- 
panosomatides by ultra-structural cytochemistry, 16:32686 
(1;BR;In Portuguese) 

TRYPTOPHAN 

Lattice Raman scattering in gamma-irradiated tryptophan crys- 
tals, 16:32726 (IA;SU;In Russian) 

Photoinduced electron transfer in ordered polymers: Charge 
transport forpoly(amino acids) containing electroactive side 
chains, 16:31802 (RA;US) 

TSR-2 REACTOR 
Seismic and cask drop excitation evaluation of the Tower 
Shielding Reactor, 16:30891 (RA;US) 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES 
See also PRESSURE TUBES 


TUNGSTEN FLUORIDES 


Cyclone reburning retrofit: Corrosion evaluation: Technical re- 
port, March 1, 1991—May 31, 1991, 16:29757 (R;US) 

Fluidized bed boiler convective zone tube replacement: Final 
report on boiler tube erosion, 16:30441 (R:US) 

Kinetic behavior of solid particles in fluidized beds, 16:29741 
(RA;US) 

Measuring of wall thickness of Zr-4 tubes by ultrasonic method, 
16:32356 (R;CN;In Chinese) 

Tube wastage in fluidized beds, 16:29746 (RA;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Geohydrologic data from drill-bit cuttings and rotary cores from 
test hole USW UZ-13, Yucca Mountain Area, Nye County, 
Nevada, 16:30074 (R;US) 

Geohydrology of rocks penetrated by test well USW H-5, Yucca 
Mountain, Nye County, Nevada, 16:30077 (R;US) 

One plausible explanation for water mounding, 16:32373 (R;US) 

Preliminary calculations of release rates from spent fuel in a tuff 
repository, 16:30072 (R;US) 

Preliminary permeability and water-retention data for nonwelded 
and bedded tuff samples, Yucca Mountain area, Nye County, 
Nevada, 16:30075 (R;US) 

Studies of fission product movement in tuffaceous media, 
16:32520 (R;US) 

TUMOR CELLS 
Tumors of the posterior cavity - revision of 38 patients, 
16:32642 (IA;BR;In Portuguese) 
TUMORS 
See NEOPLASMS 
TUNDRA 

Controls over nutrient flow through plants and microbes in Arctic 

tundra, 16:32601 (R;US) 
TUNGSTEN 

Determination of tungsten and scandium using arc double- 
stream plasmatron, 16:31602 (IA;SU) 

Direct determination of refractory elements by the nitrous oxide- 
acetylene flame atomic absorption, 16:31540 (IA;SU) 

Photoemission study of Ce/Ta(110) and Ce/W(110) interfaces 
and the catalytic oxidation effect, 16:33233 (R;US) 

Radiometric methods of analysis of non-ferrous metallurgy 
products, 16:31651 (IA;SU) 

Some investigations of chemical interferences by the determina- 
tion of carbide-forming elements in metal alloys by AAS 
method, 16:31579 (IA;SU) 

Standard specimens for atomic-emission and X-ray fluorescence 
spectral analyses of steels and alloys, 16:31582 (IA;SU) 

The X-ray fluorescens analysis with the use of the universal 
equation for the standard-scattered radiation method, 
16:31686 (IA;SU) 

TUNGSTEN BASE ALLOYS 

Corrosion and arc erosion in MHD channels: Quarterly progress 
report, January—March 1991, 16:31164 (R;US) 

Some peculiar features of thermodynamics and kinetics of fluo- 
ride deposition of d-transition metals and their alloys with 
tungsten, 16:31370 (IA;SU;In Russian) 

TUNGSTEN COMPLEXES 
A new oxofluoroammonium salt of tungsten (6), 16:31728 
(IA;SU;In Russian) 
TUNGSTEN COMPOUNDS 
See also TUNGSTEN FLUORIDES 
TUNGSTEN OXIDES 

On compounds in RbCI-WOF.¢ system, 16:31731 (IA;SU;In Rus- 
sian) 

Spectrometric determination of tungsten in nonconducting mate- 
rials with use of multifunctional glow discharge lamp, 
16:31616 (IA;SU) 

TUNGSTEN FLUORIDES 

Absorption infrared spectra of polyatomic molecules dissolved 
in the liquefied noble gases, 16:32866 (R;SU;In Russian) 

Atomic absorption determination of alkali metals in tungsten 
hexafluoride, 16:31535 (IA;SU;in Russian) 

Membrane separation of molybdenum and tungsten hexafiuo- 
rides, 16:31762 (IA;SU;In Russian) 
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TUNGSTEN FLUORIDES 


Phase equilibria in WF,-NbFs 

16:31741 (IA:SU;In Russian) 
TUNGSTEN OXIDES 

Emission spectroscopic determination of impurities in tungsten 

oxide single crystals, 16:31637 (IA;SU) 
TUNNELS 

Channel widths, 16:32566 (R;SE) 

Geologic mapping of tunnels using photogrammetry: Camera 
and target positioning, 16:32353 (R:US) 

Impact from the disturbed zone on nuclide migration - a radioac- 
tive waste repository study, 16:32565 (R;SE) 

TURBINE BLADES 

Comparison of blade loads on stall and pitch controlled wind tur- 

bines, 16:30439 (R;DK;In Danish) 
TURBULENT FLOW 

A two-dimensional dynamic mix model in free Lagrange hydro- 
dynamics, 16:32887 (R:US) 

Control of super-sonic turbulent mixing, 16:31230 (RA;JP;in 
Japanese) 

Formation process of three-dimensional turbulence, 16:31224 
(RA;JP;in Japanese) 

Simulation of single mode Richtmyer-Meshkov instability using 
the adaptive free Lagrange method, 16:32888 (R;US) 

TURKEY 

Use of hydrological modelling and isotope techniques in Guvenc 
basin: Final report for the period 1 August 1988 - 31 August 
1990, 16:32554 (R;XA) 

TURKEY POINT-3 REACTOR 

Florida Power and Light company’s nuclear maintenance super- 

visory training, 16:30943 (RA;US) 
TURKEY POINT-4 REACTOR 
Florida Power and Light company’s nuclear maintenance super- 
visory training, 16:30943 (RA;US) 

TURKISH REACTOR-2 

See TR-2 REACTOR 
TURNOVER (RADIONUCLIDES) 

See RADIONUCLIDE KINETICS 
TVA 

See TENNESSEE VALLEY AUTHORITY 
TWO-PHASE FLOW 

Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:31034 
(RA;US) 

Measurement of interfacial area using four sensor probe in two 
phase flow, 16:32879 (R;US) 

Prediction of void fraction in steady horizontal stratified flow, 
16:30693 (IA;CA) 

REGIME-4 code for prediction of flow REGIME transition in a 
horizontal pipe, annulus and bundle flow under gas-liquid two- 
phase flow, 16:30752 (IA;CA) 

TYPE-Il| SUPERCONDUCTORS 

Electrothermal atomic absorption analysis of high temperature 

superconducting materials, 16:31552 (IA;SU) 
TYPE-Iil SUPERCONDUCTORS 

See TYPE-Il SUPERCONDUCTORS 

2-FURALALDEHYDE 

See FURFURAL 

2-PROPANOL 
See PROPANOLS 


and WFe.-TaFs systems, 


U 


URANIUM OXIDES U308 
EGYPTIAN ARAB REPUBLIC 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
UK ATOMIC ENERGY AGENCY 
See UKAEA 
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UKAEA 
1990 No. 1918. The Nuclear Installations Act 1965 (Repeal and 
Modifications) Regulations 1990, 16:33539 (1;GB) 
ULTRACOLD NEUTRONS 
Investigation of heated ultracold neutrons on copper surface, 
16:33154 (R;SU;In Russian) 
ULTRASONIC TESTING 
Automated ultrasonic testing systems for the characterization of 
defects in weldments, 16:31908 (RA;CA) 
Calculations on the echoes with various pulse shapes, 
16:31930 (RA;CA) 
Computer simulation of ultrasonic testing, 16:31925 (RA;CA) 
Development of the boiler tube wall thickness ultrasonic detec- 
tor, 16:31936 (RA;CA) 
Flaw characterization using the time-of-flight method and ultra- 
sonic frequency analyses, 16:31909 (RA;CA) 
LLT ultrasonic probes for perpendicular defects, 16:31948 
(IA;CS;In Czech) 
Measuring of wall thickness of Zr-4 tubes by ultrasonic method, 
16:32356 (R:CN;In Chinese) 
Modelling the beam/defect interaction by sampling of the ultra- 
sonic beam, 16:31942 (R;FR;In French) 
Nondestructive testing "90, 16:31947 (I;CS;In Czech, Slovak, 
German, Russian) 
Optical detection of ultrasound at distance, 16:31907 (RA;CA) 
Ultrasonic fast-scan blister detection system, 16:30626 (IA;CA) 
ULTRASONOGRAPHY 
27. Czechoslovak radiological congress and symposium on ul- 
trasound: Abstracts, 16:32645 (1;CS) 
ULTRAVIOLET RADIATION 
Studies of early effects of ultraviolet B irradiation on hairless 
mouse epidermis, 16:32756 (I;NO) 
ULTRAVIOLET SPECTRA 
Modeling UV and x-ray oxygen emission in astrophysical plas- 
mas, 16:32851 (R;US) 
UNCERTAINTY 
See DATA COVARIANCES 
UNDERGROUND DISPOSAL 
Underground repository for radioactive wastes: Evaluation of 
the physicochemical barriers and the study of velocities, 
16:29941 (R;AR;in Spanish) 
UNDERGROUND EXPLOSIONS 
A comparison of energy-window and spectral-fitting methods for 
the estimation of carbonate content in rocks using neutron- 
induced gamma rays, 16:32340 (R;US) 
A new system for seismic yield estimation of underground ex- 
plosions, 16:31330 (RA;US) 
UNDERGROUND FACILITIES 
See also MINES 
TUNNELS 
WIPP 
Nonlinear seismic analysis of a thick-walled concrete canyon 
structure, 16:30903 (RA;US) 
Occupational radon daughter exposure in underground work- 
places in Norway, 16:32428 (R;NO) 
UNDERGROUND SPACE 
Survey on possibility to utilize effectively underground space, 
16:31967 (I;JP;ln Japanese) 
UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED GAUGE MODELS 
See also STANDARD MODEL 
WEINBERG LEPTON MODEL 
Critical acceleration of finite temperature SU(2) gauge simula- 
tions, 16:32996 (R;DE) 
Radiatively induced Chern-Simons terms on the torus, 16:33011 
(R;NO) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
Annual report 1989 1990, 16:30031 (1;GB) 





Developments in support of low level waste disposal at BNFL's 
Drigg Site, 16:29963 (RA;US) 
Food Irradiation Newsletter. Vol. 15, no. 1, 16:32687 (1;XA) 
Report and accounts 1989/89, 16:30730 (|:GB) 
The 1989 United Kingdom radioactive waste inventory, 
16:30013 (R:GB) 
UNITED NATIONS 
United Nations Environment Programme, 16:32388 (RA;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Information flow in quantum mechanics: The Quantum Maxwell 
Demon, 16:33300 (R;US) 
On the universal character of the large scale structure of the 
universe, 16:32848 (R;DK) 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UNSEALED SOURCES 
Registration and processing of radiometric information in case 
of radionuclide therapy with 1"! and '%Au, 16:33178 
(IA;SU;In Russian) 
URANIUM 
See also ENRICHED URANIUM 
Availability 
Assessment of uranium resources and supply: Proceedings of a 
technical committee meeting held in Vienna, 29 August - 1 
September 1989, 16:29833 (R;XA) 
Development of an economic supply curve for uranium deposits, 
16:29929 (RA;XA) 
Procedures for projecting WOCA uranium supply and demand, 
16:29932 (RA;XA) 
Charges 
Uranium reserves evolution, 16:29930 (RA;XA) 
Cost 
Development of an economic supply curve for uranium deposits, 
16:29929 (RA;XA) 
Cross Sections 
Validity of Hansen-Roach cross sections in low-enriched ura- 
nium systems, 16:33155 (R;US) 
Daughter Products 
The importance of the radioactive decay study on prospecting, re- 
search and plough of uranium, 16:29846 (|;BR;in Portuguese) 
Economics 
The uranium situation 1989-1990: A summary, 16:29935 (1;XA) 
Electrodeposition 
Uranium molecular deposition in electrodes of fission chamber, 
16:29850 (IA;BR;In Portuguese) 
Exploration 
Evaluation of the economic potential of uraniferous polymetallic 
mineral ores in Makhtesh Ramon, southern Israel: Summary, 
16:29836 (RA;XA) 
Uranium exploration in Bulgaria: A review, 16:29834 (RA;XA) 
Uranium in Canada: 1986 assessment of supply and require- 
ments, 16:29831 (R;CA) 
Uranium perspective in Tanzania, 16:29835 (RA;XA) 
Extraction 
Organic materials and related method for trapping and extract- 
ing uranium and transuranium elements, 16:30090 (R;US) 
Fluorescence Spectroscopy 
Optical assay technology for safeguards: Quarterly report, Jan- 
uary 1—March 31, 1991, 16:30194 (R;US) 
Fuel-Coolant Interactions 
Transport mechanisms of uranium released to the coolant from 
fuel defects, 16:30672 (IA;CA) 
Gamma Spectra 
Identification of artificial gamma-emitting nuclides using a 
scintillator-based gamma-ray spectral logging system, 
16:32519 (R;US) 
Isotope Ratio 
Nondestructive uranium enrichment determination in process 
holdup deposits, 16:30195 (R;US) 


URANIUM 235 


israel 

Evaluation of the economic potential of uraniferous polymetallic 
mineral ores in Makhtesh Ramon, southern Israel: Summary, 
16:29836 (RA;XA) 

Market 

Procedures for projecting WOCA uranium supply and demand, 

16:29932 (RA;XA) 
Materials Recovery 

Evaluation of potential processes for the recovery of resource 

materials from coal residues: Fly ash, 16:29725 (R;US) 
Meetings ’ 

Assessment of uranium resources and supply: Proceedings of a 
technical committee meeting held in Vienna, 29 August - 1 
September 1989, 16:29833 (R;XA) 

Mining 

Guidebook on the development of projects for uranium mining 

and ore processing, 16:29832 (R;XA) 
Production 

Uranium production, the United States perspective, 16:29866 
(1;CA) 

Uranium reserves evolution, 16:29930 (RA;XA) 

Prospecting 

The importance of the radioactive decay study on prospecting, re- 

search and plough of uranium, 16:29846 (1;BR;In Portuguese) 
Radioecological Concentration 

Report on the intercomparison run IAEA-314 Ra-226, Th and U 

in stream sediment, 16:32553 (R;XA) 
Recommendations 

Guidebook on the development of projects for uranium mining 

and ore processing, 16:29832 (R;XA) 
Solvent Extraction 

Extraction of uranium(IV) from wet-process phosphoric acid in a 
small centrifugal extractor, 16:30089 (R;US) 

Semitechnical studies of uranium recovery from wet process 
phosphoric acid by liquid-liquid-extraction method, 16:31516 
(R;PL;In Polish) 

Sorption 

Geochemical controls on migration of molybdenum, uranium, 
and other constituents at the Weldon Spring chemical plant 
site, 16:32549 (RA;US) 

Supply and Demand 
Long term uranium requirements evaluation for WOCA: Results 
of an OECD/NEA study, 16:29931 (RA;XA) 
Tanzania 
Uranium perspective in Tanzania, 16:29835 (RA;XA) 
Trade 

Reflections on the reporting of the uranium spot price, 16:29933 

(I;CA) 
Translocation 

Transport mechanisms of uranium released to the coolant from 

fuel defects, 16:30672 (IA;CA) 
Volhtametry 

Determination of uranium by controlled-potential coulometry 

with platinum electrode, 16:31529 (|;AR;In Spanish) 
X-Ray Fluorescence Analysis 

Determination of impurities in zorconium, titanium and boron ox- 

ides by X-ray fluorescence, 16:31673 (IA;SU) 


URANIUM 232 


Activity of V.G. Khlopin Radium Institute in the area of analytical 
quality control, 16:31835 (RA;XA) 


URANIUM 233 


Activity of V.G. Khiopin Radium Institute in the area of analytical 
quality control, 16:31835 (RA;XA) 


URANIUM 235 


A nondestructive method for analyzing 7°5U isotopic abundance 
of UO2 pellets of nuclear power plant fuel element, 16:30756 
(R;CN;in Chinese) 

Activity of V.G. Khiopin Radium Institute in the area of analytical 
quality control, 16:31835 (RA;XA) 

Comparison of the Savannah River Site billet active well coinci- 
dence counter and two Californium Shufflers, 16:32326 (R;US) 

Determination of U-235 quantity in fresh fuel elements by neutron 
coincidence collar technique, 16:31527 (1;BR;in Portuguese) 
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URANIUM 236 


URANIUM 236 

Activity of V.G. Khlopin Radium Institute in the area of analytical 

quality control, 16:31835 (RA;XA) 
URANIUM 238 

Activity of V.G. Khlopin Radium Institute in the area of analytical 

quality control, 16:31835 (RA;XA) 
URANIUM 238 TARGET 

Measurement of functions of total transmissions and self- 
indication in cross section of uranium-238 radiative capture at 
neutron energies from 0.465 to 200 keV, 16:33077 (R;SU;In 
Russian) 

Simulation of resonance structure of neutron cross sections in 
inelastic scattering channels by Monte Carlo method, 
16:33141 (R:SU:in Russian) 

Study on the interaction of relativistic nuclei with lead target. 
Gamma-spectrometric research, 16:33071 (R;UA;In Russian) 

URANIUM ALLOYS 

Criticality safety studies of a proposed uranium-zirconium alloy 

fuel fabrication facility, 16:29874 (R;US) 
URANIUM COMPLEXES 

See also URANYL COMPLEXES 

Empirical method to estimate probability of fluoride complex for- 
mation and their relative thermal stability, 16:31754 (IA;SU;In 
Russian) 

URANIUM COMPOUNDS 
See also URANIUM FLUORIDES 
URANIUM OXIDES 
URANIUM SILICIDES 

Absence of antiferromagnetic order in UBe,3, 16:31394 (R;US) 

Atomic fluorescence determination of refractory metals using of 
gas-phase atomization, 16:31548 (IA:SU) 

Nondesiructive uranium enrichment determination in process 
holdup deposits, 16:30195 (R:US) 

URANIUM CONCENTRATES 

Guidebook on the development of projects for uranium mining 
and ore processing, 16:29832 (R;XA) 

Highland uranium project: A new in situ uranium mining opera- 
tion, 16:29842 (RA;XA) 

Uranium production and demand projection for the Argentine 
Republic, 16:29837 (RA;XA) 

URANIUM DEPOSITS 

Uranium exploration and resources in China, 16:29840 (RA;XA) 

Uranium exploration in Bulgaria: A review, 16:29834 (RA;XA) 

Uranium in Canada: 1986 assessment of supply and require- 
ments, 16:29831 (R;CA) 

Uranium industry annual 1990, September 1991, 16:29830 
(R;US) 

Uranium resources and comments on resource data, 16:29845 
(RA;XA) 

Uranium resources and reserves in Egypt, 16:29839 (RA;XA) 

Uranium resources for India’s nuclear power programme - 
Overview, 16:29843 (RA;XA) 

URANIUM DIOXIDE 

Fission product release during U0» oxidation, 16:29865 (!A;CA) 

Fission product release from UO>2 in air during temperature 
ramps, 16:31836 (IA;CA) 

Improvement of CANDU fuel pertormance analysis code 
ELESIM: Fission product gas release model, 16:30663 (IA;CA) 

lodine, rubidium, and krypton release and bubble formation in 
oxide fuels, 16:29863 (1A;CA) 

Oxidation of UO2 at 150 degrees C to 350 degrees C, 16:29916 
(IA;CA) 

U0. oxidation behaviour in air and steam with relevance to fis- 
sion product releases, 16:29862 (IA;CA) 

UO> oxidation in air or steam-release or retention of the fission 
products Ru, Ba, Ce, Eu, Sb and Nb, 16:29880 (IA;CA) 

URANIUM FLUORIDES 

See also URANIUM HEXAFLUORIDE 

Absorption infrared spectra of polyatomic molecules dissolved 
in the liquefied noble gases, 16:32866 (R;SU;In Russian) 

URANIUM HEXAFLUORIDE 

Gas-phase chemical reactivity of CFC-114 and potential re- 
placements: Part 3, Reactivity of n-C4F1> with Fo and UF¢, 
16:32416 (R;US) 
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Interim guidance on the safe transport of uranium hexafluoride, 
16:31866 (R;XA) 

Solubility in system UF¢-BrF3-HF, 16:31839 (IA;SU:In Russian) 

Water immersion tests of UF, cylinders with simulated damage, 
16:29920 (R;US) 

URANIUM IONS 

Observation of quantum-mechanical interference structures in 
the energy spectra of atomic delta electrons in uranium-noble- 
gas collisions, 16:32865 (R;DE;In German) 


URANIUM ISOTOPES 
See also URANIUM 232 
URANIUM 233 
URANIUM 235 
URANIUM 236 
URANIUM 238 
Relative probabilities of the uranium isotopes for thorium x-ray 
emission and fluorescence of uranium x-rays, 16:30200 (R:US) 
Two radioecological surveys in the high background radiation 
area of Yangjian, Guangdong province, China—contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
cassava and their transfer, 16:32489 (1A;IR) 


URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 

Highland uranium project: A new in situ uranium mining opera- 
tion, 16:29842 (RA;XA) 

Uranium industry annual 1990, September 1991, 16:29830 
(R;US) 

URANIUM ORES 
See also URANIUM CONCENTRATES 
The uranium situation 1989-1990: A summary, 16:29935 (i;XA) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 

Application of microwaves in the denitration of nitric solutions of 
uranium and/or plutonium, 16:29881 (1;AR;in Spanish) 

Leaching action of EJ-13 water on unirradiated UO, surfaces 
under unsaturated conditions at 90°C: Interim report, 
16:29936 (R;US) 

Radiation-induced mesotheliomas in rats, 16:32700 (R;US) 

URANIUM OXIDES U308 

Analysis of the production of U3;O, powder for low enrichment 
fuel plates, 16:30768 (IA;AR) 

Description of the CNEA U308 powder production plant for low 
enrichment fuel plates, 16:29867 (IA;AR) 

Operative experience in handling enriched uranium compounds 
in an U3Og production plant, 16:29852 (1A;AR) 

Risk analysis for a U3Og 20% enriched in U255 plant production, 
16:29870 (IA;AR) 

U30g powder production by the spray drying method, 16:30766 
(IA;AR) 

URANIUM RECYCLE 

A pragmatic look at options for the fuel cycle back end, 

16:29934 (1;CA) 
URANIUM RESERVES 

Development of an economic supply curve for uranium deposits, 
16:29929 (RA;XA) 

Methods for assessment of uranium resources, 
(RA;XA) 

Preliminary evaluations of social and environmental impacts 
from mine-industrial project - uranium of Lagoa Real, Bahia, 
Brazil, 16:29848 (1;BR;In Portuguese) 

The uranium situation 1989-1990: A summary, 16:29935 (1;XA) 

Uranium industry annual 1990, September 1991, 16:29830 
(R;US) 

Uranium reserves evolution, 16:29930 (RA;XA) 

Uranium resources and comments on resource data, 16:29845 
(RA;XA) 

URANIUM SILICIDES 

High density LEU [low enriched uranium] fuel development at 
Babcock and Wilcox, 16:30837 (IA;AR) 

Silicide fuel at CERCA status as of September 1987, 16:30836 
(IA;AR) 


16:29841 





URANYL COMPLEXES 

Composition and spectral characteristics of some uranyl 

fluoride-carbonate complexes, 16:31840 (IA;SU;In Russian) 
URBAN AREAS 
Air Pollution 

Levels of sulfur dioxide, soot and nitrogen dioxide in Swedish ur- 

ban areas the winter 1989-1990, 16:32414 (R;SE;iIn Swedish) 
Air Pollution Monitoring 

Characterization of light hydrocarbons and other volatile organic 

compounds in Stockholm air, 16:32431 (R;SE) 
Climate Models 

Nature, limitations, and applications of urban climate models, 

16:31279 (RA;US) 
Energy Consumption 

Approaches to using models of urban climate in building-energy 

simulation, 16:31280 (RA;US) 
Environmental Effects 
The environmental function of urban trees: Liquidambar Styraci- 
flua L. in Seattle, WA, 16:31295 (RA;US) 
Evaporation Model 
Evapotranspiration from urban systems, 16:31281 (RA;US) 
Evapotranspiration from vegetation, 16:31282 (RA;US) 
Forestry 

Greenstreets or meanstreets: Challenges to planting urban 
trees, 16:31298 (RA;US) 

Planting guidelines for heat island mitigation and energy conser- 
vation, 16:31299 (RA;US) 

Taking it to the streets: Inspiring public action, 16:31297 (RA;US) 

Infrared Surveys 

Remote sensing of urban terrain zones for urban planning pur- 

poses, 16:31290 (RA;US) 
Landscaping 

A guidebook for the control of summer heat islands, 16:31195 
(R;US) 

Summer heat islands, urban trees, and white surfaces, 
16:31193 (R;US) 

Microclimates 

A guidebook for the control of summer heat islands, 16:31195 
(R;US) 

Summer heat islands, urban trees, and white surfaces, 
16:31193 (R;US) 

Remote Sensing 

Seasonal albedo of an urban/rural landscape from satellite ob- 

servations, 16:31291 (RA;US) 
Surtace Contamination 

Determination of the wash-off of radioactive depositions in 
urban areas by In-situ measurment with a HP germanium de- 
tector, 16:32524 (R;AT;in German) 

Temperature Effects 

Air-surface temperature correlations, 16:31287 (RA;US) 

Characterization of urban heat islands, 16:31269 (RA;US) 

Editors’ introduction to the urban heat island, 16:31268 (RA;US) 

Global warming and space conditioning use in California: Ef- 
fects and mitigation, 16:31276 (RA;US) 

Measurement of summer residential microclimates in Sacra- 
mento, California, 16:31289 (RA;US) 

Measurements of heat islands and characteristics of the urban 
surface and urban climate, 16:31285 (RA;US) 

Mitigation of urban heat islands: The potential to conserve en- 
ergy, reduce air pollution, and slow global warming, 16:31270 
(RA;US) 

Modeling the urban climate, 16:31278 (RA;US) 

Planting guidelines for heat island mitigation and energy conser- 
vation, 16:31299 (RA;US) 

Policy design and implementation of heat island mitigation mea- 
sures, 16:31294 (RA;US) 

Recent developments in heat island studies: Technical and pol- 
icy, 16:31271 (RA;US) 

Satellite observation of surface temperature, 16:31286 (RA;US) 

Saving energy and reducing atmospheric pollution by controlling 
summer heat islands, 16:31275 (RA;US) 

The Shanghai urban heat island and its formative factors, 
16:31288 (RA;US) 


US DOE 


The environmental function of urban trees: Liquidambar Styraci- 
flua L. in Seattle, WA, 16:31295 (RA:US) 

The impact of vegetation on air conditioning consumption, 
16:31272 (RA;US) 

The role of landscape vegetation in urban heat island ameliora- 
tion: Results of a scale model study, 16:31274 (RA;US) 

Unit costs of carbon savings from urban trees, rural trees, and 
electricity conservation: A utility cost perspective, 16:31277 
(RA;US) 

Use of mesoscale meterorological modeling as an assessment 
of summer urban heat islands, 16:31283 (RA;US) 

Vegetation to conserve water and mitigate urban heat islands, 
16:31273 (RA;US) 

Trees 
Tree values and value measurements, 16:31296 (RA;US) 
Wind 

Mean windspeed below building height in residential neighbor- 
hoods, 16:31292 (RA;US) 

Urban wind profile as a factor affecting urban ventilation and ve- 
hicular air pollution concentration at street level, 16:31293 
(RA;US) 

URINALYSIS 

See URINE 

URINE 

Determination of body burden using the results of urine gamma 
spectroscopy, 16:33193 (IA;SU;In Russian) 

improvement in indirect dosimetry technique for °Pu burden, 
16:33190 (IA;SU;In Russian) 

Technical requirements for bioassay support services, 16:32761 
(R;US) 

UROGENITAL SYSTEM DISEASES 

FDA approved registration of erythromycin for treatment of bac- 
terial kidney disease (BKD) in juvenile and adult chinook 
salmon: Annual report year 1, March 10, 1989—March 9, 
1990, 16:32602 (R;US) 

US AEC MATERIALS TESTING REACTOR-IDAHO 

See MTR REACTOR 

US CLEAN COAL TECHNOLOGY PROGRAM 
Clean Coal Technology Demonstration Program: Project status 
as of June 30, 1991, 16:30452 (R;US) 
US DOE 
See also ANL 

BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 

BETTIS 

BONNEVILLE POWER ADMINISTRATION 

ENVIRONMENTAL MEASUREMENTS LABORA- 
TORY 

FEED MATERIALS PRODUCTION CENTER 

HAPO 

HANFORD ENGINEERING DEVELOPMENT LABO- 
RATORY 

HANFORD RESERVATION 

IDAHO CHEMICAL PROCESSING PLANT 

IDAHO NATIONAL ENGINEERING LABORATORY 

KAPL 

KANSAS CITY PLANT 

LAWRENCE BERKELEY LABORATORY 

LAWRENCE LIVERMORE LABORATORY 

MOUND LABORATORY 

NEVADA TEST SITE 

ORNL 

OAK RIDGE RESERVATION 

PADUCAH PLANT 

PINELLAS PLANT 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

ROCKY FLATS PLANT 

SAVANNAH RIVER PLANT 

SOLAR ENERGY RESEARCH INSTITUTE 

TECHNICAL INFORMATION CENTER 

WIPP 

Y-12 PLANT 

Advanced Energy Projects: FY 1991 research summaries, 
16:31120 (R:US) 
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US DOE 


Environmental Restoration and Waste Management (EM) pro- 
gram: An introduction, 16:29983 (R:US) 
INFOTECH '91: DOE Technical Infomation (Tl) Meeting, 
16:33536 (R;US) 
Management of nuclear materials in an R&D environment at the 
Los Alamos National Laboratory, 16:30201 (R;US) 
Resolving issues at the Department of Energy/Oak Ridge oper- 
ations facilities, 16:30116 (RA;US) 
Status of disposal sites for the Department of Energy's Formerly 
Utilized Sites Remedial Action Program, 16:30122 (RA;US) 
Summary of fire protection programs of the United States De- 
partment of Energy: Calendar years 1988 and 1989, 
16:30152 (R;US) 

Superfund program analysis: Lessons learned, 16:32457 (R;US) 

The Clearlake Hot Dry Rock geothermal project: Institutional 
policies, administrative issues, and technical tasks, 16:30423 
(R;US) 

Transportation Outreach Program Plan: Transportation Man- 
agement Program, 16:31223 (R;US) 

[Overview of the advanced coal research programs.] Keynote 
address, 16:31142 (RA;US) 


US EPA 
Regulation of higher-activity NARM wastes by EPA, 16:29949 
(RA;US) 


US GEOLOGICAL SURVEY 
See USGS 


US GS 

Aerial photographic interpretation of lineaments and faults in late 
Cenozoic deposits in the eastern parts of the Saline Valley 
1:100, 000 quadrangle, Nevada and California, and the Dar- 
win Hills 1:100, 000 quadrangle, California, 16:32827 (R;US) 

Aerial photographic interpretation of lineaments and faults in 
late cenozoic deposits in the Eastern part of the Benton 
Range 1:100,000 quadrangle and the Goldfield, Last Chance 
Range, Beatty, and Death Valley Junction 1:100,000 quad- 
rangles, Nevada and California, 16:32826 (R;US) 


US NRC 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, Apri-June 1991: Volume 10, No. 2, 
16:30724 (R;US) 

Generic communications index: Listings of communications, 
1971-1989: Revision 1, 16:30727 (R;US) 

NRC Regulatory Agenda: Quarterly report, Apri-June 1991: 
Volume 10, No. 2, 16:30723 (R;US) 

Nuclear Regulatory Commission issuances, 16:30722 (R;US) 

Title list of documents made publicly available, June 1-30, 
1991: Volume 13, No. 6, 16:30721 (R;US) 


USA 
See also WEST COAST 
Exchange of notes constituting an agreement between the Gov- 
ernment of Australia and the Government of the United States 
of America concerning Australian ores containing uranium or 
thorium (monazite and xenotime): Australian Treaty Series 
1989 No. 31, 16:31328 (I;AU) 
Keeping pace with the science: Seismic hazard analysis in the 
central and eastern United States, 16:32789 (RA;US) 
Keeping pace with the science: Seismic hazard analysis in the 
western United States, 16:32790 (RA;US) 
Spent fuel management strategies in the United States, 
16:29893 (IA:CA) 
U.S. policies for the global environmental challenge, 16:31113 
(RA;US) 
USSR 
See also BYELORUSSIAN SSR 
The performance of the Armenia Nuclear Power Plant and power 
facilities in the 1988 Armenia earthquake, 16:30921 (RA;US) 


UTAH 
Introduction to Envirocare of Utah's low activity radioactive 
waste disposal site located at Clive, Utah, 16:29946 (RA;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UROGENITAL SYSTEM DISEASES 
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UTERUS 
Uteru’s sarcoma; study of 22 cases, 16:32641 (IA;BR;In Por- 
tuguese) 
UTR-10 IOWA STATE UNIVERSITY REACTOR 
See IOWA UTR-10 REACTOR 


V 


V CODES 
Vacuum window glazings for energy-efficient buildings: Sum- 
mary report, 16:31182 (R;US) 

V-1 REACTOR (BOHUNICE) 

See BOHUNICE V-1 REACTOR 
V-2 REACTOR (BOHUNICE) 

See BOHUNICE V-2 REACTOR 
V-2 REACTOR (DUKOVANY) 

See DUKOVANY V-2 REACTOR 
VACUUM SYSTEMS 

NSLS vacuum system operating experience conditioning and 
desorption yields, 16:32122 (R;US) 

Non-evaporable getter investigation at the National Synchrotron 
Light Source, 16:32123 (R;US) 

PATRAN and P/THERMAL applications for thermal modeling, 
16:30719 (R;US) 

Photon stimulated desorption of neutral species from aluminum, 
16:31346 (R;US) 

SXLS Phase 2 vacuum system, 16:32121 (R;US) 

The search for low photodesorption coatings, 16:32125 (R;US) 

VALENCE ELECTRONS 

See ELECTRONS 

VALVES 

Compact UHV valve with field replaceable windows, 16:32126 
(R;US) 

Control valve for flowing media, 16:31851 (R;US) 

Needle valve tap, 16:31852 (R;US) 

VAN ALLEN BELTS 
See RADIATION BELTS 
VANADIUM 

Atomic emission spectrochemical analysis of ferro-carbon al- 
loys, produced by method of electron-beam melting, 
16:31617 (IA;SU) 

Atomic emission spectrochemical analysis of high-purity Pb, its 
alkyl compounds and Pb oxide, 16:31627 (IA;SU) 

Determination of impurities in zorconium, titanium and boron ox- 
ides by X-ray fluorescence, 16:31673 (IA;SU) 

Determination of metal impurities in high purity volatile sub- 
stances by atomic emission method, 16:31629 (IA;SU) 

Direct determination of refractory elements by the nitrous oxide- 
acetylene flame atomic absorption, 16:31540 (IA;SU) 

Interactive chemistry of coal-petroleum processing: Final report, 
16:29617 (R;US) 

Isotopic measurements using laser resonance ionization mass 
spectrometry (rims), 16:31594 (IA;SU) 

Metrologic attestation of the methods for emission spectral anal- 
ysis of ecological objects, 16:31591 (IA;SU) 

Some investigations of chemical interferences by the determina- 
tion of carbide-forming elements in metal alloys by AAS 
method, 16:31579 (IA;SU) 

Standard specimens for atomic-emission and X-ray fluorescence 
spectral analyses of steels and alloys, 16:31582 (IA;SU) 

The application of laser mass-spectrometry method for analyti- 
cal control of pure aluminium and alloys on its base, 16:31685 
(IA;SU) 

X-ray fluorescence analysis of chromite ores, 16:31670 (IA;SU) 

VANADIUM COMPLEXES 

Solvent extraction-atomic-absorption analysis of natural sam- 
ples, 16:31549 (IA;SU) 

Synthesis and properties of fluorides of vanadium subgroup ele- 
ments with HalF2* and XeF* type cations, 16:31748 (IA;SU;In 
Russian) 

Synthesis and structure of two compounds prepared by reaction 
between oxodiperoxovanadates(5) and hydrofluoric acid, 
16:31751 (IA;SU;in Russian) 





VANADIUM COMPOUNDS 

See also VANADIUM OXIDES 

Analysis of ashes using AAS, 16:31559 (IA;SU) 

Atomic-emission methods for determination of microelements in 
biological liquids with preliminary chemical concentration, 
16:31596 (IA;SU) 

Determination of alkaline metal impurities in high-purity materi- 
als by ETA, atomic absorption technique, 16:31553 (IA;SU) 
Determination of heavy metals in lake sediments by emission 
spectrography with AIR-JET controlled D.C.ARC, 16:31636 

(IA;SU) 

Direct determination of rare elements microconcentrations in 
mine waters by ICP method, 16:31625 (IA;SU) 

Emission spectroscopic determination of impurities in tungsten 
oxide single crystals, 16:31637 (IA;SU) 

Express-method of atom-emission determination of microele- 
ments in biological objects, 16:31632 (IA;SU) 

Matrix separation by solvent extraction prior to trace analysis in 
pure gold using AAS, 16:31573 (IA;SU) 

Method of sorbent concentrate preparation for heavy-metals de- 
termination using ICP-AES and ETA-AAS methods, 16:31620 
(IA;SU) 

Microelements determination in biological objects with photo- 
electric system MFS-8, 16:31630 (IA;SU) 

Possibility of determination of rare and dispersed elements in 
fluoride-containing objects using atomic emission method with 
preliminary concentration, 16:31536 (IA;SU;In Russian) 

Reliability of simultaneous quantitative determination of mi- 
croelements in waters by a spectrochemical method based on 
materials of control by international services of water analysis 
quality, 16:31624 (IA;SU) 

The atomic emission and atomic absorption spectral analysis of 
cadmium tungstate, 16:31643 (IA;SU) 


VANADIUM MINERALS 
See MINERALS 


VANADIUM OXIDES 
A model approach to vanadium involvement in crude oil refining: 
[Annual] progress report, 16:31716 (R;US) 
Heteroepitaxial growth of TiO2, VO2, and TiO2/VO2 multilayers 
by MOCVD, 16:31415 (R;US) 
Heteroepitaxy of MOCVD grown TiO2, VOz films and TiO2/VO2 
multilayers on sapphire (112 0), 16:31419 (R;US) 
VANES 
Multifunction system, 16:31853 (R;FR;In French) 
VARENNES TOKAMAK 
Two-dimensional model of current density and temperature in 
the T.F. coils of the Tokamak de Varennes during long pulse 
operation, 16:33410 (IA;CA) 
Update on the construction of the Tokamak de Varennes, 
16:33407 (IA;CA) 
VASCULAR DISEASES 
Laserohemotherapy in treating skin allergic vasculitis, 16:32738 
(IA;SU;In Russian) 
On mechanisms of laserohemctherapy, 16:32742 (IA;SU;in 
Russian) 
VEGETABLE OILS 
Oils production by wild, micropropagated plants, calli, and sus- 
pended cells of Euphorbia characias L., 16:30264 (RA;US) 
VEGETATION 
See PLANTS 


VEHICLES 
See also AUTOMOBILES 
BUSES 
SPACE VEHICLES 
TRUCKS 
Component cost analysis for compressed natural gas vehicles, 
16:31320 (R;US) 
The Alternative Fuels Data Center, 16:30337 (R;US) 
The growing concern over the environmental and health effects 
of motor vehicle emissions, 16:32392 (RA;US) 
VENTILATION 
Numerical prediction of air distribution in rooms with ventilation of 
the mixing type using the standard K,e model, 16:31905 (IA;DK) 


WALKER CARCINOMA 


VENTILATION DUCTS 
See DUCTS 
VENTILATION 
VENTILATION SYSTEMS 
Is recirculated air profitable?: A comparison of safe recirculation 
systems and heat exchangers for heat recovery from ventila- 
tion air in industry, 16:31254 (R;SE;in Swedish) 
New Principles for a future ventilation standard, 16:31201 (IA;DK) 
VERIFICATION 
The use of robots for arms control treaty verification, 16:31334 
(R:US) 
Verification technologies, March/April 1991, 16:31331 (R;US) 
VERTICAL AXIS TURBINES 
16:30440 (PA;CA) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIBRATION MODES 
See OSCILLATION MODES 
VIBRATIONS (LATTICE) 
See LATTICE VIBRATIONS 
VINYL MONOMERS 
Excitation transport in aggregates of chromophore tagged poly- 
mers, 16:31810 (RA;US) 
VINYLBENZENE 
See STYRENE 
VISCOUS FLOW 
Numerical study of Stokes flows with suspended particles, 
16:32885 (R;US) 
VISIBLE RADIATION 
All-union conference on the effect of low-dose laser irradiation 
on the blood: Summaries of reports, 16:32779 (1;SU) 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VLASOV INSTABILITY 
See BOLTZMANN-VLASOV EQUATION 
VOLATILE MATTER 
16:32562 (PA;US) 
Quality control requirements for field methods: 
16:32459 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 


Revision 1, 


W 


W CODES 
An update of the Wims-E data processing routines (WEDRO- 
1.1), 16:30740 (R;ZA) 
An update of the code WIMSD4 (WIMSD4.1), 16:30738 (R;ZA) 
Plutonium isotopic analysis system for plutonium samples en- 
riched in 25°Pu in EP 60/61 and fuel-clad containers: Volume 
3, Part 1: Software manual, 16:31695 (R;US) 
W MINUS BOSONS 
W mass and W asymmetry at CDF, 16:32906 (R;US) 
W PLUS BOSONS 
W mass and W asymmetry at CDF, 16:32906 (R;US) 
WAGR REACTOR 
Development of techniques to dispose of the Windscale AGR 
heat exchangers, 16:30985 (R;FR) 
WAKEFIELD ACCELERATORS 
Excitation of nonlinear wake field in a plasma for particle accel- 
eration, 16:32073 (R;US) 
WALECKA MODEL 
Annihilation of deeply bound anti-nucleons in sigma-omega 
model, 16:33111 (IA;BR;in Portuguese) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
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WALLS 


WALLS 

16:31219 (PA:CA) 

Seismic analysis and testing of clay tile walls at the Oak Ridge 
Y-12 Plant, 16:31856 (RA:US) 

Using regression equations to determine the relative importance 
of inputs to energy simulation tools, 16:31214 (R;US) 

WARFARE 
See also CHEMICAL WARFARE 
Predicting combat effects, 16:32365 (R;US) 
WASHINGTON 
Earthquake recurrence rate estimates for eastern Washington 
and the Hanford site, 16:32791 (RA;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 

Characteristics of Fernald’s K-65 residue before, during and af- 
ter vitrification, 16:30022 (R;US) 

Evaluation of the potential for gas pressurization and free liquid 
accumulation in a canister from the West Valley Demonstra- 
tion Project, 16:30050 (R;US) 

Polyethylene encapsulatin of nitrate salt wastes: Waste form 
stability, process scale-up, and economics: Technology Sta- 
tus Topical Report, 16:29939 (R;US) 

WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE STORAGE 
WASTE TRANSPORTATION 

A systematic approach to the analysis of waste management 
systems, 16:30034 (IA;CA) 

Application of artificial tracers in a hazardous waste site - 
laboratory studies, 16:30028 (RA;XA) 

Environmental assessment: Reference repository location, Han- 
ford Site, Washington: Volume 3, 16:31102 (R;US) 

Environmental restoration and waste management: Five-year 
pian, fiscal years 1993-1997: Executive summary, 16:30016 
(R;US) 

Environnmental Restoration and Waste Management: Five-year 
plan, fiscal years 1993-1997, 16:30015 (R;US) 

Quality control requirements for field methods: 
16:32459 (R;US) 

WASTE OILS 

16:29803 (PA;CA) 

WASTE PROCESSING PLANTS 

An economic analysis of the microbial reduction of sulfur dioxide 
(SO2) as a means of by-product recovery from regenerable 
processes for flue gas desulfurization, 16:30449 (RA;US) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 

See also RADIOACTIVE WASTE STORAGE 

Liquid effluent retention facility dangerous waste permit applica- 
tion: Volume 1, 16:29999 (R;US) 

Liquid effluent retention facility dangerous waste permit applica- 
tion: Volume 2, 16:30000 (R;US) 

WASTE TRANSPORTATION 

Trends in state-level freight accident rates: An enhancement of 

risk factor development for RADTRAN, 16:29890 (R;US) 
WASTE WATER 

Conceptual design of a photocatalytic wastewater treatment 
plant, 16:30404 (R;US) 

Environmental monitoring for the DOE coolside and LIMB 
demonstration extension projects: Final report, May—July 
1990, 16:30454 (R;US) 

Study on BOD microbial sensor for wastewater treatment con- 
trol, 16:31245 (RA;US) 

The study of treating pharmaceutical wastewater in the upfiow 
anaerobic sludge blanket (UASB) reactor, 16:31242 (RA;US) 

WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
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WASTEFORMS 
See WASTE FORMS 
WASTES 
See aiso BIOLOGICAL WASTES 
CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

Development and pilot demonstration program of a waste mini- 
mization plan at Argonne National Laboratory, 16:29937 (R;US) 

State-of-the-art in avoiding and recycling residues in plants to 
be licensed under 4. BlmSchV (Federal Ordinance on Protec- 
tion against Nuisances), 16:31104 (1;DE;In German) 

WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
WASTE WATER 

A preliminary study of permeability reduction for oil, and water 
using a resorcinol-formaldehyde gel, 16:29787 (RA;US) 

Analysis of sediment, water, and biological samples from the 
Bay Farm Borrow Area, San Francisco Bay, California, 
16:32564 (R;US) 

Diameter quantization in cylindrical aggregates of chlorophylls, 
16:30383 (RA;US) 

Experimental investigation of heat transfer in the transition re- 
gion, 16:31902 (R;FR) 

Hydrothermal pretreatment of coal: Final report, 16:29631 (R;US) 

Modeling water content effects in polymer electrolyte fuel cells, 
16:31167 (R;US) 

New gamma-ray buildup factor data for point kernel calcula- 
tions: ANS-6.4.3 standard reference data, 16:33156 (R;US) 
Oligomer and mixed-metal compounds: Potential multielectron 

transfer agents, 16:31806 (RA;US) 

PWS-2: a computer code for calculating water and water vapor 
properties, 16:30747 (R;CN;in Chinese) 

Redox reactions of iridium oxides and catalytic oxidation of wa- 
ter, 16:31800 (RA;US) 

Semi-annual report of the Department of Energy, Deputy Assis- 
tant Secretary for Environment, Quality Assessment Program, 
16:32403 (R;US) 

The flow water temperature control of apartment buildings: Final 
report, 16:31210 (R;Fl;in Finnish) 

WATER CHEMISTRY 

Microcomputer network for technological equipment monitoring 

and control, 16:30809 (IA;CS;in Slovak) 
WATER COOLANT 
See WATER 


WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
IOWA UTR-10 REACTOR 
JMTR REACTOR 
LWGR TYPE REACTORS 
MAPLE REACTOR 
MTR REACTOR 
PWR TYPE REACTORS 
TSR-2 REACTOR 
Advanced technologies for water cooled reactors 1990. Pt. 2: 
Proceedings of the third meeting of the international Working 
Group on Advanced Technologies for Water Cooled Reactors 
held in Vienna, 21-23 May 1990, 16:30582 (R;XA) 
Light water reactors for the 1990s and beyond - The US pro- 
gram, 16:30590 (RA;XA) 
Methods and technologies for cost reduction in the design of wa- 
ter cooled reactor power plants: Proceedings of a specialists 
meeting held in Helsinki, 3-6 September 1990, 16:30591 (R;XA) 





Post-irradiation examination techniques for water reactor fuel: 
Proceedings of a technical committee meeting held in Work- 
ington, Cumbria, United Kingdom, 11-14 September 1990, 
16:30769 (R:XA) 

Safety research and development: Post Chernobyl, 16:31002 
(IA;CA) 

WATER HYACINTHS 
Biological pretreatment of water hyacinth for improved biogas 
production, 16:30312 (RA;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 

Appraisal of the ®>Kr and propane methods to determine reaera- 
tion rate coefficients in large rivers, 16:32556 (RA;XA) 

Metal adaptation in the polychaete Neanthes arenaceodentata: 
Annual report, year 2, 16:32771 (R;US) 

WATER RESERVOIRS 

Detection of leaks from reservoirs and lakes, 16:32557 (RA;XA) 

Use of a fish bioenergetics model to evaluate effects of dis- 
solved oxygen mitigation at Norris Dam, 16:30354 (R;US) 

Use of hydrological modelling and isotope techniques in Guvenc 
basin: Final report for the period 1 August 1988 - 31 August 
1990, 16:32554 (R;XA) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TABLES 

Ground water maps of the Hanford Site, December 1990, 
16:32583 (R;US) 

Water levels in periodically measured wells in the Yucca Moun- 
tain Area, Nevada, 1989, 16:30076 (R;US) 

WATER TREATMENT PLANTS 

Conceptual design of a photocatalytic wastewater treatment 

plant, 16:30404 (R;US) 
WATER USE 

Geohydrology of bedrock aquifers and public supply and do- 
mestic water use, 1962-85, in St. Charles County, Missouri, 
16:32799 (RA;US) 

WATER VAPOR 

Atmospheric measurements using a scanning, solar-blind Ra- 
man Lidar, 16:32417 (R;US) 

In situ changes in the moisture content of heated, welded tuff 
based on thermal neutron measurements, 16:30068 (R;US) 

PWS-2: a computer code for calculating water and water vapor 
properties, 16:30747 (R;CN;In Chinese) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERFLOODING 

A preliminary study of permeability reduction for CO. and water 
using a resorcinol-formaldehyde gel, 16:29786 (RA;US) 

A preliminary study of permeability reduction for oil, and water 
using a resorcinol-formaldehyde gel, 16:29787 (RA;US) 

WAVE FORMS 

Experimental study of laminar-turbulent transition in boundary- 
layer on a flat plate with hydrogen bubble method, 16:31228 
(RA;JP;In Japanese) 

WAVEFORMS 
See WAVE FORMS 
WAVEGUIDES 

On the calculation of axisymmetric electromagnetic fields with fi- 
nite element method, 16:32101 (R;UA;In Russian) 

Phase control in a two-element folded waveguide array, 
16:33391 (R;US) 

WAVELENGTHS 

Radiation-induced attenuation of high-OH optical fibers after hy- 
drogen treatment in the presence of ionizing radiation, 
16:31488 (R;US) 

WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK HADRONIC DECAY 

Particle identification at an asymmetric B Factory, 16:32931 
(R;US) 


WEAPONS 
See also CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 

The chemical weapons convention: A perspective from Geneva, 

16:31326 (R:US) 
WEAR RESISTANCE 
Study on wear resistance of new materials with surface activa- 
tion, 16:31386 (RA;SU;in Russian) 
WEATHER 
Weather risks in peat production, 16:29731 (R;Fl;in Finnish) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 

On gauge invariance of grand unified theory models in statistics, 
16:33002 (IA;SU;in Russian) 

Periodic instantons and scattering amplitudes, 16:32998 (R;DE) 

WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 

Nondestructive testing of explosive welding using the broad- 
band ultrasonic technique, 16:31943 (R;CN) 

The introduction of real-time radiography for the inspection of 
butt welds in offshore pipelines, 16:31910 (RA;CA) 

The rating of element closure welds and its influence on fuel re- 
liability, 16:30667 (IA;CA) 

Ultrasonic discrimination technique of defect types in welded 
pipe, 16:31931 (RA;CA) 

WELDING 

See also EXPLOSION WELDING 

Melting efficiency in fusion welding, 16:31890 (R;US) 
WELDS 

See WELDED JOINTS 
WELL CASINGS 

16:29816 (PA;CA) 
WELL LOGGING 

See also RADIOACTIVITY LOGGING 

Anew model for the sonic borehole logging tool, 16:32446 (R;DK) 
WELLS 

See also INJECTION WELLS 

OIL WELLS 

Annual site environmental report for calendar year 1990, United 
States Department of Energy, Kansas City Plant, Kansas 
City, Missouri: Environmental Protection Department, 
16:32516 (R;US) 

Updated subsurface data base for Bear Creek Valley, Chestnut 
Ridge, and parts of Bethel Valley on the US Department of 
Energy Oak Ridge Reservation, 16:30113 (R;US) 

WEST COAST 

Reformulated gasoline and transportation alternatives, 16:31144 
(RA;US) 

WEST VALLEY PROCESSING PLANT 

Status of the West Valley demonstration project low-level waste 
treatment system startup, 16:30127 (RA;US) 

WESTERN EUROPE 

See EUROPE 
WET OXIDATION PROCESSES 

Wet oxidation of low molecular carboxyl acids, 16:31785 (i;DK) 
WETLANDS 

Iron sediments of peatiands south of the city Oulu, 16:29729 
(RA;Fl;In Finnish) 

WHEAT 

A study on application of the combination of hybridization with 
-tadiation in wheat breeding, 16:32697 (R;CN;In Chinese) 

Gamma rays effect on inducing semidwarf mutants with good 
quality in the local durum wheat variety (Hamari), 16:32684 
(R;SY;In Arabic) 

WHEY 

Continuous production of biogas from cheese whey using a pH- 
controlled, two-stage mesophilic reactor, 16:30284 (RA;US) 

Utilization of cheese whey for production of alpha-amylase en- 
zyme, 16:31240 (RA;US) 

WHO 

Chernobyl five years after. WHO to spearhead international pro- 

gramme, 16:33176 (1;XW) 
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WHO 


International programme to mitigate the health effects of the 
Chernobyl accident: Establishment of an international centre: 
Executive Board eighty-seventh session, provisional agenda 
item 24. Report by the Director General, 16:33204 (R;XW) 

WHOLE-BODY COUNTERS 

On requirements for whole-body counting units for mass internal 
monitoring of human population, 16:33186 (IA;SU;In Russian) 

Optimization of shadow shielding and detector shielding for 
whole-body counters, 16:32276 (IA;SU;In Russian) 

Whole-body counter on the basis of a hybride scanner, 
16:32275 (IA;SU;In Russian) 

WIGGLER MAGNETS 
NSLS prototype small-gap undulator (PSGU), 16:32119 (R;US) 
WILSON LOOP 

Topological charges and convergence of the cluster expansion, 

16:33004 (R;SU) 
WIND 

Hardware description ADSP-21020 40-bit floating point DSP as 
designed in a remotely controlled digital CW Doppler radar, 
16:32821 (R;US) 

Mean windspeed below building height in residential neighbor- 
hoods, 16:31292 (RA;US) 

The application of the ADSP-21020 40-bit floating point DSP mi- 
croprocessor in a digital Doppler radar, 16:32820 (R;US) 

Urban wind profile as a factor affecting urban ventilation and ve- 
hicular air pollution concentration at street level, 16:31293 
(RA;US) 

Wind energy potential in the United States considering environ- 
mental and land-use exclusions, 16:30430 (R;US) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See WIND TURBINES 
WIND LOADS 

Verification of the Dutch Handbook Wind Data for wind turbine 

design: (Version 2 and 3), 16:30437 (R;NL) 
WIND POWER 
Wind energy potential in the United States considering environ- 
mental and land-use exclusions, 16:30430 (R;US) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 

A literature survey on the effects of moisture on the mechanical 
properties of glass and carbon fibre plastic laminates, 
16:31471 (R:NL) 

Fatigue experiment conducted on glued laminated wooden 
beams: Partial report 1: Description of experiment (Wind Tur- 
bine Blades), 16:30432 (R;DK;In Danish) 

Fatigue experiment conducted on glued laminated wooden 
beams: Partial report 2: Testing of series A, 16:30431 
(R;DK;in Danish) 

Fatigue experiment conducted on glued laminated wooden 
beams: Partial report 3: Testing of series B (Wind Turbine 
Blades), 16:30433 (R;DK;in Danish) 

Load cases and loads: Recommendation for a European wind 
turbine design standard, 16:30435 (R;NL;In Dutch) 

Wind energy potential in the United States considering environ- 
mental and land-use exclusions, 16:30430 (R;US) 

WINDOWS 

Vacuum window glazings for energy-efficient buildings: Sum- 
mary report, 16:31182 (R;US) 

WINDSCALE ADVANCED GAS-COOLED REACTOR 

See WAGR REACTOR 

WIPP 

A coupled mechanical/hydrologic model for WIPP shaft seais, 
16:30058 (R;US) 

Evaluation of the effectiveness and feasibility of the Waste Isola- 
tion Pilot Plant engineered alternatives: Final report of the 
Engineered Alternatives Task Force: Volume 1, 16:30018 
(R;US) 

Evaluation of the effectiveness and feasibility of the Waste Isola- 
tion Pilot Plant engineered alternatives: Final report of the 
Engineered Alternatives Task Force: Volume 2, Appendices, 
16:30019 (R;US) 
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Evaluation of the effectiveness and feasibility of the Waste Isola- 
tion Pilot Plant engineered alternatives: Final report of the 
Engineered Alternatives Task Force: Volume 1, 16:30018 
(R;US) 

Expert judgment as input to Waste Isolation Pilot Plant 
performance-assessment calculations: Probability distribu- 
tions of significant system parameters, 16:30060 (R:US) 

Geologic mapping of the air intake shaft at the Waste Isolation 
Pilot Plant, 16:30017 (R;US) 

Investigations into the coupled fluid flow and mechanical creep 
closure behavior of waste disposal rooms in bedded salt, 
16:30061 (R;US) 

Quality Assurance Program Plan for the Waste Isolation Pilot 
Plant Experimental-Waste Characterization Program: Revi- 
sion 1, 16:29984 (R:US) 

Waste Isolation Pilot Plant (WIPP) five-year Site Specific Plan, 
16:29982 (R:US) 

WIRE SPARK CHAMBERS 

Pulse high-current mode in the multiwire ionization chamber, 

with optical data readout, 16:32248 (R;SU;In Russian) 


WNP-2 REACTOR 
Interim simulator upgrades, 16:30946 (RA;US) 


WOLFRAM 
See TUNGSTEN 


WOLSUNG-1 REACTOR 

CATHENA simulation of the WOLSUNG D20 spill incident of 

1984 November 25, 16:30690 (IA;CA) 
WOMEN 

A manual for developing a cooperative developmental energy 
program, 16:31098 (R;US) 

wooD 

A new kinetic approach to the fermentation of multisubstrate 
complex media, 16:30296 (RA;US) 

Biomass-to-gasoline: Catalyst and feedstock effects, 16:30320 
(RA;US) 

Effect of pretreatment on SSF of hardwood into ace- 
tone/butanol, 16:30283 (RA;US) 

Manufacturing, installation and commissioning of a wood gasi- 
fier for fuel oil substitution in a ceramic factory in Arusha, 
Tanzania, 16:30317 (R;SE) 

The effect of carbonization heating rate on charcoal and acti- 
vated carbon yields, 16:30257 (RA;US) 


WOOD ALCOHOL 
See METHANOL 


WOOD FUELS 

Accurate determination of sulfur in peat and wood chips, 
16:29702 (R;SE;in Swedish) 

Aerated storage of fuel chips - full-scale test, 16:30345 (R;SE;In 
Swedish) 

Basic handling characteristics of wood fuels - angle of repose, 
friction against surfaces and tendency of bridge for different 
assortments, 16:30342 (R;SE) 

Conditions of the influence of the current and future role of wood 
in the energy supply, 16:30332 (IA;DK;In Danish) 

Experimental determination of biodegradation speed for a num- 
ber of wood fuels, depending on temperature and oxygen 
content, 16:30323 (R;SE;In Swedish) 

Freezing process and strength of frozen wood particle aggre- 
gates, 16:30340 (R;SE) 

Freezing process of wood particle aggregates, 16:30339 (R;SE) 
Handling characteristics of wood fuels - friction between different 
surfaces and fuel assortments, 16:30343 (R;SE;In Swedish) 
Handling characteristics of wood fuels - tendency to bridge for 

different assortments, 16:30344 (R;SE;in Swedish) 

Information day on wood chip fuelling and its relation to forestry 
and agriculture, 16:30249 (1;DK;In Danish) 

Short rotation woody crops for US energy production: The po- 
tential for reducing national carbon dioxide emissions, 
16:30238 (R;US) 

Smali-scale production of fuel chips - Harvesting methods, 
power requirement and working environment, 16:30252 
(R;SE;In Swedish) 

Strength of frozen wood particle aggregates, 16:30341 (R;SE) 





Technical and economical aspects on the use of chunkwood for 
energy production, 16:30338 (R;SE) 

Truck mounted chipper - a system suitable also for small felling 
objects, 16:30253 (R;SE;In Swedish) 

Wood powder - an upgraded wood fuel, 16:30318 (R;SE;In 
Swedish) 


WOOD PRODUCTS INDUSTRY 

See also PAPER INDUSTRY 

Hogged wood fuel supply and price analysis: 
16:30328 (R;US) 

Use of absorption heat transformer and dielectric heating in the 
wood products industry, 16:31252 (R;NO;in Norwegian) 

WOOD WASTES 

A technical and economic analysis of ethanol production from 
wheat straw or aspen wood chips using steam explosion or 
dilute acid pretreatments, 16:30282 (RA;US) 

Dilute acid pretreatment of corn residues and short rotation 
crops, 16:30281 (RA;US) 

Experimental determination of biodegradation speed for a num- 
ber of wood fuels, depending on temperature and oxygen 
content, 16:30323 (R;SE;In Swedish) 

Logging residues used for fuel, 16:30250 (R;NO;In Norwegian) 

Measurement of industrial wood chips, 16:30322 (R;NO;In Nor- 
wegian) 

Performance of immobilized enzyme on saccharification and 
fermentation of agricultural wastes and wood residues, 
16:30290 (RA;US) 


WORKERS 
See PERSONNEL 


WORKING CONDITIONS 
Nordic seminar: Indoor air quality and simulations, working con- 
ditions and energy economics, 16:31086 (1;DK;in Danish) 
The new TSBI3 programme for calculation of indoor climate and 
energy consumption, 16:31202 (IA;DK;In Danish) 


WORKING FLUIDS 
See also REFRIGERANTS 
Materials compatibility issues for fabric composite radiators, 
16:31470 (R;US) 


WORLD HEALTH ORGANIZATION 
See WHO 


WWER TYPE REACTORS 
See also BOHUNICE V-2 REACTOR 
GREIFSWALD-4 REACTOR 
MOCHOVCE-1 REACTOR 
TEMELIN-1 REACTOR 
WWER-3 REACTOR 

Collection, storage and processing of data needed for the evalu- 
ation of nuclear power plant reliability indices, 16:30490 
(IA;CS;In Slovak) 

Computer applications in lifetime evaluation of nuclear power fa- 
cilities, 16:30489 (IA:;CS;In Slovak) 

improvement in the technology of water cooled reactor plants in 
the USSR, 16:30588 (RA;XA) 

Preparedness of the Nuclear Centre Swierk and its nuclear facil- 
ities for emergencies, 16:30474 (RA;XA) 

Problems of computer communication, 16:30576 (IA;CS;In Slo- 
vak) 

Reliability methods of nuclear power plant safety analysis, 
16:30558 (IA;CS;in Slovak) 

Source term calculations for WWER-1000 type reactors, 
16:30593 (R;AT;:in German) 

Study of possibilities of use containment pressure relief filtration 
system for mitigating the consequences of a beyond - Design 
accident at NNP with VVER type reactor, 16:31029 (RA;US) 

Upgrading of automated evaluation of technical and economic 
indices of nuclear power piant operation, 16:30574 (IA;CS;In 
Slovak) 


WWER-3 REACTOR 
Fuel rod performance in the VVER-440 type reactor during mod- 
ified operating conditions, 16:31064 (R;DE;In German) 
WWER-440 REACTOR 
See WWER-3 REACTOR 


Final report, 


X-RAY SPECTRA 


X 


X RADIATION 
See also HARD X RADIATION 
SOFT X RADIATION 

Abreu system - dosimetric system to evaluate the performance 
of the basic parameters of photofluorographic equipments, 
16:32268 (1;BR;in Portuguese) 

High-energy synchrotron radiation x-ray microscopy: Present 
status and future prospects, 16:32120 (R;US) 

Pulmonar criptococosis, 16:32629 (IA;BR;In Portuguese) 

X-2830 RESONANCES 

See MESONS 

X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 

Programmable CCD imaging system for synchrotron radiation 

studies, 16:32227 (R;US) 
X-RAY DIFFRACTION 

Fabrication of advanced x-ray optics with magnetron mini- 

source arrays, 16:33253 (R;US) 
X-RAY DIFFRACTOMETERS 

Developments in x-ray stress measurement: The CANMET 

portable stress diffractometer, 16:31927 (RA;CA) 
X-RAY FLUORESCENCE ANALYSIS 

A new conception of the X-ray fluorescence equations and X- 
ray fluorescent analysis, 16:31657 (IA;SU) 

ARFA - software package for IBM PC based energy dispersive 
X-ray fluorescence spectrometry, 16:31645 (IA;SU) 

About joint using the fundamental parameters and a-correction 
approaches for analysis of materials with great variations of 
composition, 16:31661 (IA;SU) 

Calculation of secondary excitation effects in x-ray fluorescence 
analysis of surface solids, 16:31663 (IA;SU) 

Development and application of XRF analysis for determining 
element composition and surface density of unsaturated sam- 
ples by using theoretical correction method, 16:31646 (IA;SU) 

Homogeneity and reliability of reference materials from the as- 
pect of XRF and PIXE analyst, 16:31511 (RA;XA) 

Influence of dependence of a-coefficients from chemical com- 
position of sample on results of X-ray fluorescence analysis of 
steels, 16:31662 (IA;SU) 

Possibility of employing theoretical correction method for X-ray 
fluorescence analysis of heterogeneous powder samples, 
16:31658 (IA;SU) 

The concept of the X-ray fluorescence informative and analytical 
system (XRFIAS) and its applications in geochemical and en- 
vironmental studies, 16:31655 (IA;SU) 

The influence of atomic number on the sensitivity of xrf analysis 
with the use of various crystals, 16:31665 (IA;SU) 

Ways of taking into consideration heterogeneity of a powder 
sample in X-ray fluorescence analysis, 16:31659 (IA;SU) 

X-ray fluorescence analysis without standards, 16:31656 (IA;SU) 

X-ray fluorescences (XRF) analysis of rocks by joint use of u- 
and a-correction, 16:31660 (IA;SU) 

X-RAY FLUORESCENCE ANALYZERS 

Separate account of matrix and instrumental effects in quantita- 
tive X-ray analysis of elements not provided with standard 
samples, 16:31664 (IA;SU) 

X-RAY LASERS 

Cavity issues for Ni-like Ta x-ray lasers, 16:32031 (R;US) 

Future directions of laboratory x-ray laser research, 16:32028 
(R;US) 

X-RAY RADIOGRAPHY 
Recent microfocus x-ray imaging applications, 16:31916 (RA;CA) 
X-RAY SOURCES 

Counting statistics and loss corrections for the APS, 16:32217 

(R;US) 
X-RAY SPECTRA 

A catalogue of photon spectra inside water or lung phantoms, 
16:32606 (R;DE) 

Modeling UV and x-ray oxygen emission in astrophysical plas- 
mas, 16:32851 (R;US) 
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X-RAY SPECTROMETERS 


X-RAY SPECTROMETERS 
Gamma and X-ray spectroscopy systems, 16:32296 (RA;SU) 
X-RAY SPECTROSCOPY 

Evaluation of high-rate pulse processing in K-edge densitome- 

try, 16:32309 (RA:SU) 
XENON 

Alleviation of interferences and reduction of sample memory in in- 
ductively coupled plasma mass spectrometry, 16:31688 (R;US) 

Results of x-ray fluorescence measurements at Riso, Task 3: 
High Burnup Effects Program, 16:30533 (R;US) 

XENON 124 TARGET 

The (p,xn) reaction cross-sections analysis for fission-product 

nuclei at intermediate energies, 16:33101 (RA;XA) 
XENON 131 TARGET 

Characteristics of neutral pion production process in 7—+Xe nu- 

clear collisions at 3.5 GeV/c momentum, 16:33060 (R;SU) 
XENON COMPOUNDS 

See also XENON FLUORIDES 

Thermochemistry of fluorine-containing complex salts: Commu- 
nication 2. Synthesis and formation enthalpies of salts of 
CIOF,* cation and XeFs*BF,~, 16:31760 (IA;SU;In Russian) 

XENON FLUORIDES 

Determination of microimpurities in xenon difluoride by the ICP 
AES method, 16:31623 (IA;SU) 

Synthesis and properties of fluorides of vanadium subgroup ele- 
ments with HalF.* and XeF* type cations, 16:31748 (IA;SU;In 
Russian) 

XYLENES 

Toxic effects of selected industrial solvents in batch and continu- 

ous anaerobic reactors, 16:32765 (RA;US) 
XYLOSE 

Characterization of a photosynthetic shear-resistant Glycine 
max cell line, 16:30242 (RA;US) 

Continuous fermentation of D-xylose by immobilized Pichia 
stipitis: Comparison between CSTR and CPFR (continuous 
stirred tank reactor, packed-bed reactor), 16:30303 (RA;US) 

Ethanol fermentation of lignocellulose hydrolysates, 16:30262 
(RA;US) 

Genetic transformation of xylose-fermenting yeast P. stipitis, 
16:32597 (RA;US) 

Strain development for alcoho! production from hemicellulose 
hydrolyzate, 16:32598 (RA;US) 


Y 


Y*RESONANCES 
See BARYONS 
Y-12 PLANT 
Alternate cap designs under RCRA regulations, 16:30133 
(RA;US) 
Mercury in ambient air at the Oak Ridge Y-12 Plant, July 1986- 
December 1990, 16:30112 (R;US) 
Pilot diagnostic evaluation of maintenance at the Oak Ridge Y- 
12 Plant, Buildings 9212 and 9215, 16:31862 (R;US) 
RCRA closure of eight land-based units at the Y-12 plant, 
16:30131 (RA;US) 
Seismic analysis and testing of clay tile walls at the Oak Ridge 
Y-12 Plant, 16:31856 (RA;US) 
YEASTS 
Continuous fermentation of D-xylose by immobilized Pichia 
Stipitis: Comparison between CSTR and CPFR (continuous 
stirred tank reactor, packed-bed reactor), 16:30303 (RA;US) 
Ethanol fermentation of lignocellulose hydrolysates, 16:30262 
(RA;US) 
Genetic transformation of xylose-fermenting yeast P. stipitis, 
16:32597 (RA;US) 
Selection of thermotolerant yeasts for simultaneous saccharifi- 
cation and fermentation of cellulose, 16:30293 (RA;US) 
Single-cell protein production from acid-hydrolyzed lignocellu- 
losics, 16:30280 (RA;US) 
Strain development for alcohol production from hemicellulose 
hydrolyzate, 16:32598 (RA;US) 
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YELLOW CAKE 

See URANIUM OXIDES U308 
YIELD (BIOLOGICAL) 

See PRODUCTIVITY 
YIELD (FISSION) 

See FISSION YIELD 
YOSHIDA SARCOMA 

See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 

Dependence of the results of the graphite furnace atomic ab- 
sorption spectrometry on the method of measuring the 
background, 16:31551 (IA;SU) 

High efficient Z-selective photoionization of atoms in hot metal 
cavity with subsequent electrostatic confinement of ions, 
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Diego, CA (United States); 19-22 Aug 1990) 

See BNL-46484 

(ACEEE summer study on energy efficiency in 
buildings; Pacific Grove, CA (United States); 
26 Aug - 1 sep 1990) 

See LBL—29224 

(4. ICFA beam dynamics workshop; Tokyo 
(Japan); 22-29 Sep 1990) 

See SSCL-333 

(5. annual conference on hydrocarbon contami- 
nated soils; Amherst, MA (United States); 
24-27 Sep 1990) 

See UCRL-102867 

(13. Workshop on Nuclear Physics in Brazil; 
Caxambu (Brazil); 2-6 Sep 1990) 

See INIS-BR-2702 
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(20. international symposium on multiparticle dy- 
namics; Gut Holmecke (Germany); 10-14 
Sep 1990) 

See ANL/CP-71880 

(7. international conference on ion beam modifi- 
cation of materials (IBMM-7) and exposition; 
Knoxville, TN (United States); 9-14 Sep 1990) 

See KU-HCOE-FL2-R-90-15 

(2. scientific workshop of the Biologic Insitute; 
Niteroi (Brazil); 10-14 Sep 1990) 

See INIS-BR-2505 

(International shipping and marine technology 
market with congress: progress - environ- 
ment - economy, a challenge to marine 
technology (SMM '90); Hamburg (Germany); 
25-29 Sep 1990) 

See GKSS-90/E/56 

(Specialists meeting on methods and technolo- 
gies for cost reduction in the design of water 
cooled reactor power plants; Helsinki (Fin- 
land); 3-6 Sep 1990) 

See IWGATWR-5 

(1990 IUCF tropical conference on particle pro- 
duction near threshold; No City Given, IN 
(United States); 30 Sep 1990) 

See CEA-CONF-10497 

(Workshop on taps; Schiermonikoog (Nether- 
lands); 10-14 Sep 1990) 

See GANIL-P-—90-22 

(Technical committee meeting on post-irradiation 
examination techniques for water reactor 
fuel; Workington (United Kingdom); 11-14 
Sep 1990) 

See |WGFPT-37 

(International Conference on High Spin Physics 
and Gamma-Soft Nuclei; Pittsburg, U (United 
States); 17-21 Sep 1990) 

See CEA-CONF—10476 

(14. National Meeting on Ore Treatment and Hy- 
drometallurgy; Salvador (Brazil); 9-12 Sep 
1990 


See INIS-BR-2722 

(2. international conference on titanium products 
and applications; Orlando, FL (United 
States); 28 Sep - 5 oct 1990) 

See GKSS-90/E/61 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on nonlinear 
modelling and forecasting; Santa Fe, NM 
(United States); 17-21 Sep 1990) 

See LA-UR-91-2615 

(29. Hanford symposium on health and the 
environment: indoor radon and lung cancer— 
reality or myth; Richland, WA (United 
States); 16-19 Oct 1990) 

OSTI; NTIS; GPO Dep. E 1.99 

OSTI; NTIS; GPO Dep. E 1.99: 

(European workshop on hadronic physics with 
electrons beyond 10 GeV; Dourdan (France); 
8-12 Oct 1990) 

See CEA-CONF—10493 

(1990 institute of Electrical and Electronics Engi- 
neers (IEEE) nuclear science symposium; 
Arlington, VA (United States); 22-27 Oct 
1990) 

See FNAL/C-91/189 

(37. national American Vacuum Society sympo- 
sium; Toronto (Canada); 8-12 Oct 1990) 

See PPPL-—2774 

See BNL-46473 

See BNL-46468 
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(18. annual meeting of the Argentine Associa- 
tion of Nuclear Technology (AANT); Buenos 
Aires (Argentina); 22-26 Oct 1990) 

See INIS-mf—12945 

See INIS-mf—12947 

See INIS-mf—12946 

See INIS-mf—12944 

See INIS-mf—12949 

See INIS-mf—12942 

See INIS-mf-12951 

(2. international conference on nondestructive 
testing ‘90; Ostrava (Czechoslovakia); 9-11 
Oct 1990) 

See INIS-mf—12904 

(8. international scientific and technical confer- 
ence on illumination, lighting 90; Varna 
(Bulgaria); 3-6 Oct 1990) 

See LBL-30611 

(1990 HVAC and building systems congress; 
Seattle, WA (United States); 7-12 Oct 1990) 

See LBL—28791 

(NATO Advanced Study Institute on individual 
cell and particle analysis in oceanography; 
Acquafredda di Maratea (Italy); 21-30 Oct 
1990) 

See BNL-46428 

(36. Brazilian congress of geology; Natal 
(Brazil); 28 Oct - 1 nov 1990) 

See INIS-BR-2682 

See INIS-BR-2701 

See INIS-BR-2674 

See INIS-BR-2680 

See INIS-BR-2683 

See INIS-BR-2689 

See INIS-BR-2678 

See INIS-BR-2684 

See INIS-BR-2692 

See INIS-BR-2695 

See INIS-BR-2675 

See INIS-BR-2676 

See INIS-BR-2677 

See INIS-BR-2679 

See INIS-BR-2681 

See INIS-BR-2685 

See INIS-BR-2686 

See INIS-BR-2687 

See INIS-BR-2688 

See INIS-BR-2690 

See INIS-BR-2691 

See INIS-BR-2693 

See INIS-BR-2694 

See INIS-BR-2696 

See INIS-BR-2697 

See INIS-BR-2699 

See INIS-BR-2700 

See INIS-BR-2708 

(NATO advanced research workshop; Albu- 
querque, NM (United States); 22-25 Oct 
1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(International workshop on mechanisms in fiber 
carcinogenesis; Albuquerque, NM (United 
States); 22-25 Oct 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Advisory group meeting on intermediate energy 
nuclear data for applications; Vienna (Aus- 
tria); 9-12 Oct 1990) 

See INDC(NDS)-245/L 
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(Symposium of Evangelische Akademikerschaft 
in Deutschiand e.V. 'Which kind of nature do 
we want? Which kind of nature do we have?’; 
Darmstadt (Germany); 18-21 Oct 1990) 

See DLR-Mitt —91-05 

(Conference on application of computers in 
nuclear power plants; Piestany (Czechoslo- 
vakia); 15-18 Oct 1990) 

See INIS-mf—12967 

(ICMAS 90: Conference from Modern Super- 
conductivity Towards Applications; Grenoble 
(France); 15-17 Oct 1990) 

See CEA-CONF-10530 

(11. international workshop on rare earth 
magnets and their applications and 6th inter- 
national symposium on magnetic anisotropy 
and coercivity in rare earth-transition metal 
alloys; Pittsburgh, PA (United States); 21-24 
Oct 1990) 

See LBL-29553 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 24 Nov - 
1 dec 1990) 

See CEA-CONF-10527 

See CEA-CONF-—10528 

(5. Brazilian congress of energy; Rio de Janeiro 
(Brazil); 6-9 Nov 1990) 

See INIS-BR-2723 

(Conference on French Confederation for Non- 
Destructive Testing; Nice (France); 6-9 Nov 
1990) 

See CEA-CONF-10513 

(Technical committee meeting on lant system 
utilization for accident; Garching. (Germany); 
26-30 Nov 1990) 

See IAEA-TC—744 

(International conference on high levels of natu- 
ral radiation; Ramsar (Iran, Islamic Republic 
of); 3-7 Nov 1990) 

See INIS-mf—12961 

(2. national meeting of studies on high critical 
temperature superconducting ceramics; 
Caen (France); 6-7 Nov 1990) 

See CEA-CONF-10518 

See CEA-CONF-10519 

See CEA-CONF—10520 

(Vacuum design of advanced synchrotron light 
sources; Argonne, IL (United States); 13-15 
Nov 1990) 

See BNL-46472 

(13. Werner Brandt workshop on the interaction 
of charged particles with matter; Nara 
(Japan); 16-18 Nov 1990) 

See UCRL-JC—105079 

(Symposium on superconductor stability; Yoko- 
hama (Japan); 13-15 Nov 1990) 

See CEA-CONF-10491 

(7. Chilean conference o physics; Santiago 
(Chile); 18-21 Dec 1990) 

See BNL-46442 

(15. Texas symposium on relativistic astro- 
physics and 4th ESO-CERN symposium on 
astrophysics, cosmology and fundamental 
physics; Brighton (United Kingdom); 16-21 
Dec 1990) 

See NORDITA-91/24-AN(prepr.) 

(2. IAC winter school: observational and physical 
cosmology; Tenerife (Spain); 3-7 Dec 1990) 

See NORDITA-91/18-A(prepr.) 
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(Dahlem workshop on limiting greenhouse effect: 
options for controlling atmospheric COz accu- 
mulation: Berlin (Germany): 9-14 Dec 1990) 

See DLR-Mitt—91-04 

(Workshop on strong, weak, and electromag- 
netic interactions in nuclei and astrophysics; 
Livermore, CA (United States); 3-4 Jan 1991) 

See UCRL-JC—107979 

See UCRL-JC—106542 

See UCRL-JC—108076 

(26. Recontres de Moriond workshop on tests of 
fundamental laws in physics; Les Arcs 
(France); 26 Jan - 2 feb 1991) 

See LAL—91-05 

See PNL-SA-19299 

(8. symposium on space nuclear power sys- 
tems; Albuquerque, NM (United States); 6-10 
Jan 1991) 

OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 

See DOE/ER/12901-4 

See DOE/ER/12901-3 

(Annual Transportation Research Board meet- 
ing; Washington, DC (United States); 13-17 
Jan 1991) 

See ANL/CP-—73863 

(7. winter workshop on nuclear dynamics; Key 
West, FL (United States); 27 Jan - 2 feb 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(International conference on neutron scattering; 
Bombay (india); 21-25 Jan 1991) 

See CEA-CONF-—10515 

(Society for Industrial and Applied Mathematics 
(SIAM) workshop on automatic differentiation 
of algorithms: theory, implementation, and 
application; Breckenridge, CO (United 
States); 6-8 Jan 1991) 

See ANL/CP-73798 

(Workshop on structure and properties of inter- 
faces; Wickenburg Inn, AZ (United States); 
2-6 Jan 1991) 

See ANL/CP-74018 

(2. switch tube technology review meeting; 
Salem, MA (United States); 21 Feb 1991) 

See SAND-91-1045 

(International symposium on radiochemistry and 
radiation chemistry - plutonium 50; Bombay 
(India); 4-7 Feb 1991) 

See CEA-CONF—10517 

(International conference on research trends in 
inertial confinement fusion; La Jolla, CA 
(United States); 4-6 Feb 1991) 

See UCRL-JC—105909 

(International topical conference on chaotic dy- 
namics and transport in fluids and plasmas; 
La Jolla, CA (United States); 18-20 Feb 1991) 

See DOE/ET/53088—492 

(Waste management '91; Tucson, AZ (United 
States); 24-28 Feb 1991) 

See CEA-CONF—10516 

See WHC-SA-0999 

(9. geothermal program review: the geothermal 
partnership—industry, utilities and government 
meeting the challenges of the 90’s; San Fran- 
cisco, CA (United States); 19-21 Mar 1991) 

See LBL-30583 

(Moriond meeting on high energy hadronic inter- 
actions; Les Arcs (France); 17-23 Mar 1991) 

See DESY-91-028 
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(Spring meeting of the western states section of 
the Combustion Institute; Boulder, CO 
(United States); 17-19 Mar 1991) 

See UCRL-JC—106183 

(1. workshop on alpha physics in Tomak Fusion 
Test Reactor (TFTR); Princeton, NJ (United 
States); 29 Mar 1991) 

See PPPL-2779 

(International conference on spin and isospin in 
nuclear interactions; Telluride, CO (United 
States); 11-15 Mar 1991) 

See ANL/CP-73761 

(2. international symposium on particles, strings 
and cosmology; Boston, MA (United States); 
25-30 Mar 1991) 

See ANL-HEP-CP-91-67 

(Rencontres de physiques de la Valle d’Aosta; 
La Thuile (Italy); 4-9 Mar 1991) 

See SLAC-PUB—5596 

(Workshop on future directions in nuclear 
physics with 47 gamma detection systems of 
the new generation; Strasbourg (France); 4- 
16 Mar 1991) 

See GSI-91-24(prepr.) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Stan Hanna Mossbauer spectroscopy workshop; 
Stanford, CA (United States); 15 Mar 1991) 

See LA-UR-91-2381 

(International conference on inverse prob- 
lems/computational algorithms; College 
Staion, TX (United States); 10-14 Mar 1991) 

See UCRL-JC—107990 

(2. winter school of physics; San Juan (Puerto 
Rico); 28 Mar - 5 apr 1991) 

See FNAL/C-91/179-A 

(5. annual Southern University College of Sci- 
ence symposium on versatility and wonders 
or physics; Baton Rouge, LA (United States); 
Mar 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Lecture series on inertial fusion at Princeton 
University; Princeton, NJ (United States); 
Mar 1991) 

See UCRL-JC—107592 

(26. Rencontres de Moriond conference; Les 
Arcs (France); 10-24 Mar 1991) 

See FNAL/C-91/152-E 

(5. Society for Industrial and Applied Mathemat- 
ics (SIAM) conference; Houston, TX (United 
States); 22-29 Mar 1991) 

See ANL/CP-73809 

(CORROSION ‘91: National Association of 
Corrosion Engineers (NACE) conference; 
Cincinnati, OH (United States); 11-15 Mar 
1991) 

See UCRL-JC—103744 

(8. annual international industrial symposium on 
the super collider (IISSC); Atlanta, GA 
(United States); 13-15 Mar 1991) 

See FNAL-TM-1737 

(5. international seminar on lithium battery tech- 
nology and applications; Deerfield Beach, FL 
(United States); 4-8 Mar 1991) 

See LBL-30696 

(Conference on computing in high energy 
physics; Tsukuba (Japan); 11-15 Mar 1991) 

See LBL-30906 

(201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (United States); 14-19 
Apr 1991) 

See ANL/CP-73805 
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(Spring meeting of the Materials Research Soci- 
ety (MRS); Anaheim, CA (United States); 29 
Apr - 3 may 1991) 

See BNL-46497 

(international symposium on radon and radon 
reduction technology; Philadelphia, PA 
(United States); 2-5 Apr 1991) 

See DOE/ER/61029-6 

See DOE/ER/61029-5 

(1. international conference on mathematical 
and numerical aspects of wave propagation 
phenomena; Strasbourg (France); 23-26 Apr 
1991) 

See LAL-RT-91-04 

(Conference on short-wavelength coherent radi- 
ation: generation and application; Monterey, 
CA (United States); 4-10 Apr 1991) 

See UCRL-JC—105739 

(Review of underground imaging by USDOE 
OBES/Geosciences conference; Berkeley, 
CA (United States); 16-17 Apr 1991) 

See DOE/ER/13804-4 

(Workshop on application of synchrotron radia- 
tion to chemical engineering science; 
Argonne, IL (United States); 22-23 Apr 1991) 

See BNL-46409 

(Soft-x-ray projection lithography topical meet- 
ing; Monterey, CA (United States); 10-12 Apr 
1991) 

See UCRL-JC—107382 

(International Atomic Energy Agency (IAEA) 
technical committee meeting on drivers for 
inertial confinement fusion (ICF); Osaka 
(Japan); 15-19 Apr 1991) 

See UCRL-JC—105833 

(Workshop on detector and event simulation in 
high energy physics; Amsterdam (Nether- 
lands); 8-12 Apr 1991) 

See ANL-HEP-CP-91-65 

See ANL-HEP-CP-—91-66 

(Symposium on nuclear waste management; 
Cincinnati, OH (United States); 28 Apr - 2 
may 1991) 

See PNL-SA-18959 

(Neutral particle beam technical symposium; 
Boulder, CO (United States); 15-19 Apr 1991) 

See ANL/CP-72545 

(Symposium on solid-state optical materials; 
Cincinnati, OH (United States); 30 Apr 1991) 

See UCRL-JC—105706 

(Optimale Datenstructuren In Ngenieurwis- 
senschaften (ODIN) symposium; Karlsruhe 
(Germany); 11-12 Apr 1991) 

See ANL/CP-—73796 

(Reactor physics calculations in the Nordic coun- 
tries; Stockholm (Sweden); 16-17 Apr 1991) 

See CTH-RF-80 

(93. annual meeting and exposition of the Amer- 
ican Ceramic Society (ACerS); Cincinnati, 
OH (United States); 28 Apr - 2 may 1991) 

See SAND—91-1506C 

See PNL-SA-18990 

See UCRL-JC—105473 

(2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste 
management conference; Las Vegas, NV 
(United States); 28 Apr - 3 may 1991) 

See UCRL-JC—104832 
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(16. international conference on coal and slurry 
technologies: Clearwater, FL (United States); 
22-25 Apr 1991) 

OSTI; NTIS; GPO Dep. 

(SPIE international symposium on optical engi- 
neering and photonics in aerospace sensing; 
Orlando, FL (United States); 1-5 Apr 1991) 

See UCRL-JC—106792 

(International ANS topical meeting on LWR fuel 
performance: fuel for the 90s; Avignon 
(France); 21-24 Apr 1991) 

See CEA-CONF-10522 

See CEA-CONF-10523 

See CEA-CONF-10524 

See CEA-CONF-10525 

See CEA-CONF-10526 

(4. annual hazardous materials management 
central conference and exhibition; Rosemont, 
IL (United States); 3-5'Apr 1991) 

See UCRL-JC—106327 

(1991 institute of Electrical and Electronics Engi- 
neers (IEEE) particle accelerator conference 
(PAC); San Francisco, CA (United States); 6- 
9 May 1991) 

See LBL-30029 

See SLAC-PUB-5572 

See SLAC-PUB-5617 

See LBL-30058 

See BNL-46469 

See BNL-46476 

See BNL-46474 

See LBL-30625 

See UCRL-JC—106273 

See UCRL-JC—105730 

See UCRL-JC—106274 

See BNL-45570 

See UCRL-JC—105586 

See SLAC-PUB-5589 

See SAND—90-3139C 

(Joint international symposium on the environ- 
mental consequences of different waste 
disposal practices; Stockholm (Sweden); 27- 
31 May 1991) 

See UCRL-JC—105085 

(Conference on the intersections between parti- 
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16:31442 
16:31395 


16:31712 


16:29608 


16:32010 
16:32208 


16:29689 


16:29593 


16:31891 


16:32327 


16:33053 


16:32376 


16:31061 


16:31099 


Source of GPO Order 
Availability Dep. Number 


(5. international energy program evaluation con- 
ference on uses, methods, and results; 
Chicago, IL (United States); 21-23 Aug 1991) 

See PNL-SA-19495 

(5. international symposium on environmental 
degradation on materials in nuclear power 
systems - water reactors; Monterey, CA 
(United States); 25-29 Aug 1991) 

See PNL-SA-19237 

(international symposium on energy and envi- 
ronment; Espoo (Finland); 25-28 Aug 1991) 

See UCRL-JC—108038 

(American Statistical Association (ASA) annual 
meeting; Atlanta, GA (United States); 18-22 
Aug 1991) 

See PNL-SA-19034 

(International conference on neutron scattering 
in conjunction with the international confer- 
ence on magnetism; Oxford (United 
Kingdom); 27-30 Aug 1991) 

OSTI; NTIS; GPO Dep. 

See LA-UR-91-2599 

(2. international symposium on chemistry in high 
temperature water; Provo, UT (United 
States); 19-22 Aug 1991) 

OSTI; NTIS; GPO Dep. 

(11. annual gasification and gas stream cleanup 
system contractor's review meeting; Morgan- 
town, WV (United States); 13-15 Aug 1991) 

OSTI; NTIS; GPO Dep. 

(13. international free-electron laser (FEL) con- 


DE91017866 


DE91017945 


DE91017692 


ference; Santa Fe, NM (United States); 
25-30 Aug 1991) 

See LA-UR-91-2549 

See LA-UR-91-2754 


(202. national meeting of the American Chemi- 
cal Society (ACS); New York, NY (United 
States); 25-30 Aug 1991) 

OSTI; NTIS; GPO Dep. 

See ANL/CP-73198 

(Reverberating chamber user's group meeting; 
Boulder, CO (United States); 1-2 Aug 1991) 

See SAND-91-1504C 

(14. International Council of the Aeronautical 
Sciences (ICAS) conference; Garmisch- 
Partenkirchen (Germany); 19-23 Aug 1991) 

See LBL-30940 

(36. International University of Pure and Applied 
Chemistry (IUPAC) general assembly; Ham- 
burg (Germany); 7-15 Aug 1991) 

See BNL-46463 

(AAS/AIAA astrodynamics conference; Durango, 
CO (United States); 19-21 Aug 1991) 

See SAND-91-0116C 

(11. structural mechanics in reactor technology; 
Shanghai (China); 14-16 Aug 1991) 

See SAND-91-1348C 

(North Atlantic Treaty Organization (NATO) 
ARW conference on complex dynamics and 
biological evolution; Middelfart (Denmark); 5- 
10 Aug 1991) 

See LA-UR-91-2532 

(Environmental and health protection workshop 
on scientific issues and technological chal- 
lenges; Chungli (Taiwan, Province of China); 
12-16 Aug 1991) 

See ANL/CP-73784 


DE91016598 
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Distribution 
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CONF-9108132-— 
Report 
Number 


CONF-9108132- 


1 
CONF-9108133— 


5 


2 
CONF-9108135— 


1 
2 
CONF-9108137- 


2 
CONF-9108140— 


- 
CONF-9108141-— 


1 
CONF-9108142— 


1 
CONF-9108143— 


1 
CONF-9108146— 


1 
CONF-910815— 


1 
2 
CONF-9108150— 


1 
CONF-9108155— 


1 
CONF-910817- 


27 
CONF-910831— 


6 
7 
N 


CONF-910849- 


1 

3 

4 
CONF-910852- 


8 
10 
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Abstract 
Number 


16:32874 


16:30224 


16:32782 


16:32519 
16:32340 


16:31233 


16:33266 


16:32840 


16:33291 


16:31421 


16:31893 


16:32859 
16:32039 


16:32860 


16:33519 


16:31466 


16:31974 
16:30815 


16:30060 
16:30183 
16:30051 


16:30039 
16:30748 


Source of GPO 
Availability Dep. 


(2. US-Japan joint seminar on basic mecha- 
nisms of helium heat transfer and related 
influence on stability; Los Angeles, CA 
(United States); 26-30 Aug 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(1991 INTEREX HP users conference; San 
Diego, CA (United States); 5-8 Aug 1991) 

See UCRL-JC—107589 

See EGG-M-91232 

(4. international Mineral and Geotechnical Log- 
ging Society (MGLS)/KEGS conference; 
Toronto (Canada); 18-22 Aug 1991) 

See LA-UR-91-2590 

See UCRL-JC—106917 

(Asilomar conference on transportation and 
global climate change: long range options; 
Pacific Grove, CA (United States); 25-28 Aug 
1991) 

See PNL-SA-19822 

(Phenomenology and applications of high tem- 
perature superconductivity; Los Alamos, NM 
(United States); 22-24 Aug 1991) 

See LA-UR-91-2756 

(International cosmic ray conference; Dublin 
(Ireland); 11-23 Aug 1991) 

See LA-UR-91-2637 

(Recent progress in many-body theories; Min- 
neapolis, MN (United States); 26-31 Aug 
1991) 

See LA-UR-91-2731 

(1991 Chinese Academy of Science physical 
workshop for young scientists; Beijing 
(China); 19-24 Aug 1991) 

See ANUCP-73887 

(16. international conference on infrared and 
millimeter waves; Lausanne (Switzerland); 
26-30 Aug 1991) 

See UCRL-CR-107206 

(2. international conference on radioactive nu- 
clear beams; Louvain (Belgium); 19-21 Aug 
1991) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(9. international conference on positron annihila- 
tion; Szombathely (Hungary); 26-31 Aug 
1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(1991 CERN school of computing; Ystad (Swe- 
den); 23 Aug - 2 sep 1991) 

See SLAC-PUB-5629 

(11. international conference on structural me- 
chanics in reactor technology; Tokyo 
(Japan); 18-23 Aug 1991) 

See ANL/CP-73988 

(15. biennial conference on reactor operating 
experience: international conference on nu- 
clear power plant operations; Bellevue, WA 
(United States); 11-14 Aug 1991) 

See BNL-NUREG-46499 

See BNL-NUREG-46168 

(International mixed waste symposium; Balti- 
more, MD (United States); 26-29 Aug 1991) 

See SAND—91-0625C 

See SAND-91-0587C 

See PNL-SA-19218 

(Summer national meeting of the American Insti- 
tute of Chemical Engineers (AIChE); 
Pittsburgh, PA (United States); 20-22 Aug 
1991) 

See LA-UR-91-2408 

OSTI; NTIS; INIS; GPO Dep. 
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Number 
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DE91018249 


DE91017248 


Distribution 
Category 
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CONF-910857— 


CONF-910862-— 
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CONF-910869— 
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CONF-910872- 
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CONF-910874— 
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CONF-910879— 


2 
CONF-910881— 


CONF-910882- 


1 
CONF-910887— 


1 
2 
CONF-910901— 


10 
11 
CONF-910907— 


4 
5 
CONF-910909— 


Abstract 
Number 


16:29597 
16:30052 


16:33427 
16:33428 
16:33364 


16:31393 


16:33390 
16:33391 
16:33331 
16:33392 


16:32521 


16:30055 


16:30598 


16:32038 
16:32842 
16:32934 
16:32895 
16:32994 
16:32334 


16:31221 


16:31213 
16:31214 


16:30204 
16:31689 
16:30203 


16:31394 
16:33149 
16:31443 
16:31456 


16:30057 
16:30063 


16:31310 
16:31339 


CONF-910909— 


Source of Order Distribution 
Availability k Number Category 


See BNL-46495 

See PNL-SA-19490 

(International School of Plasma Physics Piero 
Caldirola’ diagnostics for contemporary fu- 
sion experiments; Varenna (Italy); 27 Aug - 6 
sep 1991) 

See SAND—91-0998C 

See SAND-91-1019C 

See LA-UR-91-2747 

(Pacific-international congress on x-ray analyti- 
cal methods; Honolulu, HI (United States); 
12-16 Aug 1991) 

See LA-UR-91-2417 

(9. topical conference on radio frequency power 
in plasmas; Charleston, SC (United States); 
12-14 Aug 1991) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See GA-A-20608 

OSTI; NTIS; INIS; GPO Dep. 

(25. annual Microbeam Analysis Society meet- 
ing; San Jose, CA (United States); 4-9 Aug 
1991) 

See LBL-30921 

(7. international conference on the physics of 
non-crystalline solids; Cambridge, MA 
(United States); 4-9 Aug 1991) 

See PNL-SA-19786 

(3. international seminar on small and medium- 
sized nuclear reactors: planning for world 
energy demand and supply; New Delhi (In- 
dia); 26-28 Aug 1991) 

See GA-A-20532 

(Particles and fields "91; Vancouver (Canada); 
18-22 Aug 1991) 

See BNL-46483 

See LA-UR-91-2792 

See ANL/HEP-CP-91-72 

See ANL-HEP-CP-91-63 

See SLAC-PUB-5645 

See SLAC-PUB-5642 

(International symposium on magnetic suspen- 
sion technology; Hampton, VA (United 
States); 19-23 Aug 1991) 

See ANL/CP-—72983 

(2. world congress on technology improving the 
energy, comfort, and economics of buildings 
worldwide; Nice (France); 20-22 Aug 1991) 

See PNL-SA-18835 

See PNL-SA-19436 

(4. international conference on facility opera- 
tions/safeguards interface; Albuquerque, NM 
(United States); 29 Sep - 4 oct 1991) 

See LA-UR-91-2822 

See LA-UR-91-2739 

See LA-UR-91-2646 

(International conference on magnetism; Edin- 
burgh (United Kingdom); 1-7 Sep 1991) 

See LA-UR-91-2502 

OSTI; NTIS; INIS; GPO Dep. 

OST}; NTIS; INIS; GPO Dep. 

See LA-UR-91-2613 

(7. international congress on rock mechanics; 
Aachen (Germany); 16-20 Sep 1991) 

See SAND-—90-2509C 

See SAND-91-1614C 

(1. international conference on heat-resistant 
materials; Lake Geneva, WI (United States); 
22-26 Sep 1991) 

See ANL/CP-73571 

See ANL/CP-71551 


DE91017872 
DE91018251 


DE91018866 


DE91017868 
DE91017947 
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CONF-9109107— 
Report 

Number 
CONF-9109107- 


1 
CONF-9109108- 


7 
CONF-9109110— 
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4 

5 
CONF-9109114— 


1 
CONF-9109121— 


1 
2 
CONF-9109122- 


1 
CONF-9109156— 


2 
CONF-910920- 


1 
CONF-9109208— 


2 


3 
CONF-910921 1— 


2 
CONF-9109213— 


1 
CONF-9109226- 


6 

8 

9 

10 

11 

13 
CONF-9109229— 


1 
CONF-9109230- 
3 


5 
CONF-9109232- 


1 
CONF-9109233- 


1 
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Abstract 
Number 


16:31832 


16:33299 


16:30770 
16:30464 
16:30772 


16:32373 


16:33465 
16:33466 


16:32932 


16:31415 


16:33420 


16:31500 
16:33250 


16:29609 


16:31457 


16:30717 
16:30879 
16:30716 
16:32884 
16:30713 
16:30718 


16:31444 


16:33510 
16:33461 


16:31488 


16:31897 


Source of GPO 
Availability Dep. 


(Workshop on biophysical modelling of radiation 
effects: Padua (Italy): 2-5 Sep 1991) 

OSTI: NTIS: GPO Dep. 

(14. conference on numerical simulation of plas- 
mas; Annapolis, MD (United States): 4-6 Sep 
1991) 

See UCRL-JC—107685 

(International conference on frontiers in innova- 
tive computing for the nuclear industry; 
Jackson, WY (United States); 15-18 Sep 
1991) 

See BNL-NUREG-46425 

OST; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS: GPO Dep. 

(6. symposium on containment of underground 
nuclear explosions: Reno, NV (United 
States); 24-26 Sep 1991) 

See UCRL-JC—107004 

(Symposium on expert system applications for 
the electric power industry; Boston, MA 
(United States): 9-11 Sep 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(13. European conference on few-body prob- 
lems in physics; Elba (Italy); 9-14 Sep 1991) 

See SLAC-PUB-5641 

(8. meeting of European Chemical Vapor Depo- 
sition (EURO CVD); Glasgow (United 
Kingdom); 8-13 Sep 1991) 

See ANL/CP-72131 

(4. topical meeting on tritium technology in 
fission, fusion. and isotopic applications; Al- 
buquerque, NM (United States); 30 Sep - 4 
oct 1991) 

See LA-UR-91-2630 

(International symposium on gallium arsenide 
and related compounds; Seattle, WA (United 
States); 23-26 Sep 1991) 

See SAND-91-0914C 

See SAND-91-0945C 

(Direct liquefaction contractors’ review meeting; 
Pittsburgh, PA (United States); 3-5 Sep 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(European conference on internal friction and ul- 
trasonic attenuation in solids; Cracow 
(Poland); 4-7 Sep 1991) 

See LA-UR-91-2736 

(AIAA/NASA/OAI conference on advanced SEI 
technologies; Cleveland, OH (United States); 
3-4 Sep 1991) 

See SAND-91-1593C 

See BNL-45740 

See DOE/NASA/16310—-16 

See LA-UR-91-2818 


OSTI; NTIS; GPO Dep. E 1.99: 


See SAND-91-1905C 

(1. Canadian international composites confer- 
ence and exhibition; Montreal (Canada); 4-6 
Sep 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(SPIE meeting; Boston, MA (United States); 3-6 
Sep 1991) 

See LA-UR-91-2705 

See ANL/CP-74007 

(RADECS 91: radiation effects on components 
and systems; Montpellier (France); 9-12 Sep 
1991) 

See LA-UR-91-1123 

(4. world conference on robotics research; Pitts- 
burgh, PA (United States); 17-19 Sep 1991) 

See UCRL-JC—106849 


Order Distribution 
Number Category 


DE91017697 


DE91018173 
DE91018232 


DE91017870 
DE91017949 


DE91018230 MF-108 


DE91017859 MF-528 


DE91015916 MF-336 





Report 
Number 


CONF-9109234- 
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5 
CONF-9109241— 


6 
CONF-9109242-— 
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CONF-9109243- 


1 
CONF-9109244— 
1 
CONF-9109248— 
1 
CONF-9109249— 
1 
CONF-9109250— 
1 


CONF-9109252- 


1 
CONF-9109254— 


1 
CONF-9109257— 


1 
CONF-9109260- 

1 
CONF-9109261- 


1 
CONF-910927— 


1 
CONF-910938— 


1 
CONF-910943— 


1 


Abstract 
Number 


16:30091 
16:30354 
16:32455 


16:32703 
16:32767 
16:32768 
16:32704 
16:32676 
16:32769 


16:30236 


16:31416 


16:33533 


16:33509 


16:32419 


16:33066 


16:32841 


16:32875 


16:33459 


16:30061 


16:31311 


16:31396 


16:32870 


CONF-910943— 


Source of Order 
Availability : Number 


Distribution 

Category 

(4. Tennessee water resources symposium; 
Knoxville, TN (United States); 24-26 Sep 
1991) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(7. international symposium on inhaled particles; 
Edinburg (United Kingdom); 16-21 Sep 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(7. international symposium on unmanned un- 
tethered submersible technology; Durham, 
NH (United States); 23-25 Sep 1991) 

See UCRL-JC—107583 

(5. international conference on surface modifica- 
tion technologies; Birmingham (United 
Kingdom); 2-4 Sep 1991) 

See ANUCP-72519 

(1991 annual computervision user meeting; Las 
Vegas, NV (United States); 28 Sep - 5 oct 
1991) 

See UCRL-JC—107834 

(24. Network Systems Users Group annual con- 
ference; Scottsdale, AZ (United States); 25 
Sep 1991) 

See LA-UR-91-2704 

(8. interamerican seminar on applied statistics 
applications of statistics in business and ac- 
tuarial science; Mexico City (Mexico); 24-27 
Sep 1991) 

See LA-UR-91-2762 

(international sympoisum group theory and spe- 
cial symmetries in nuclear physics; Ann 
Arbor, Mi (United States); 19-21 Sep 1991) 

See LA-UR-91-2675 

(IAEA technical committee meeting on the avoid- 
ance and control of tokamak disruptions; 
Abindgon (United Kingdom); 10-12 Sep 1991) 

See SAND-91-1937C 

(Solar connection with transient interplanetary 
processes (SOLTIP); Castile Liblice 
(Czechoslovakia); 30 Sep - 5 oct 1991) 

See LA-UR-91-2781 

(4. international symposium on computational 
fluid dynamics; Davis, CA (United States); 9- 
12 Sep 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Sequent users resource forum; Portia, OR 
(United States); 8-10 Sep 1991) 

See ANL/CP-73876 

(3. OECD/NEA workshop: near-fieid effects of 
gas release; Aix-en-Provence (France); 23- 

26 Sep 1991) 

See SAND-91-0686C 

(American Society of Mechanical Engineers 
(ASME) international combustion engine 
technical conference; Muskegon, MI (United 
States); 30 Sep - 2 oct 1991) 

See ANU/CP-73728 

(international conference on high temperature 
aluminides and intermetallics; San Diego, CA 
(United States); 17-19 Sep 1991) 

See LA-UR-91-2679 

(4. international conference on ion sources; 

Bensheim (Germany); 30 Sep - 4 oct 1991) 

See LA-UR-91-2802 


DE91016282 
DE91017867 
DE91018936 


mmm 
888 


DE91017510 
DE91017512 
DE91017515 
DE91017514 
DE91017513 
DE91017517 
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888888 


DE91018176 MF-405 
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Report 

Number 
CONF-910968— 
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CONF-910972- 
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CONF-910981-— 
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CONF-910988— 


1 
CONF-910993— 


12 
14 
CONF-911001-— 


11 
12 
CONF-911003— 


CONF-911004— 


1 
CONF-9110122- 


2 
3 


4 
5 
CONF-9110151— 


4 
CONF-9110152- 
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2 


972 ERA Vol. 16, No. 11 


Abstract 
Number 


16:33421 


16:33215 


16:32682 


16:32535 


16:30427 


16:31875 
16:33155 


16:30773 
16:30888 
16:30889 
16:30711 
16:30710 
16:30706 
16:30708 
16:30707 


16:33426 
16:31409 
16:31890 
16:31406 
16:31412 
16:31343 


16:32781 


16:30146 
16:30147 


16:30148 
16:30149 


16:32520 
16:30059 


Source of GPO 
Availability Dep. 


(14. IEEE symposium on fusion engineering; 
San Diego, CA (United States); 30 Sep - 3 
oct 1991) 

See LA-UR-91-2638 

(Biennial conference of the electron microscopy 
and analysis group of the Institute of Physics 
(EMAG '91): advances in the instrumentation 
and techniques for electron and other micro- 
scopies and trade exhibition; Bristol (United 
Kingdom); 10-13 Sep 1991) 

OSTI; NTIS; GPO Dep. 

(Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991) 

OSTI; NTIS; GPO Dep. 


See SAND-91-0726C 

(8. international conference on heavy metals in 
the environment; Edinburgh (United King- 
dom); 16-20 Sep 1991) 

See BNL-46301 

(International conference on nuclear criticality 
(ICNC) safety; Oxford (United Kingdom); 9- 
13 Sep 1991) 

See LA-UR-91-2327 

See LA-UR-91-2347 

(international conference on fast reactor sys- 
tems and fuel cycles; Kyoto (Japan); 27-31 
Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. 

See BNL-NUREG-4651 1 

See BNL-NUREG-46512 

See WHC-SA-1093 

See WHC-SA-1075 

See WHC-SA-1047 

See WHC-SA-1064 

See WHC-SA-1063 

(Fall meeting of the Minerals, Metals and Materi- 
als Society of AIME and Materials Week of 
the American Society of Metals; Cincinnati, 
OH (United States); 20-24 Oct 1991) 

See SAND-90-3213C 

See SAND-91-1461C 

See SAND-91-1326C 

See SAND-91-0006C 

See UCRL-JC—107698 

See ANL/CP-74019 

(8. conference on radiation protection and 
dosimetry; Harshaw thermoiuminescent 
dosimeter (TLD) user symposium; Orlando, 
FL (United States); New Orleans, LA (United 
States); 21-24 Oct 1991; 11-15 nov 1991) 

OSTI; NTIS; GPO Dep. 

(Natural phenomena hazards mitigation confer- 
ence; St. Louis, MO (United States); 15-18 
Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Geothermal Resources Council annual meeting 
and trade show; Reno, NV (United States); 
6-9 Oct 1991) 

See LA-UR-91-2292 

(8. international conference on chemistry and 
migration behavior of actinides and fission 
products in the geosphere; Jerez de la Fron- 
tera (Spain); 21-25 Oct 1991) 

See LA-UR-91-2778 

See SAND-91-0430C 


Order 
Number 


DE91017684 


DE91018234 


DE91017245 


DE91017874 


DE91017699 
DE91017461 


DE91017873 
DE91018179 


Distribution 
Category 


MF-404 


MF-407; 
MF-403 


MF-536 





CONF-911103— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


CONF-9110171-— 


2 
CONF-9110172-— 


2 
CONF-9110173— 


1 
CONF-9110180-— 
1 
CONF-9110189— 
1 
CONF-9110195— 
1 
CONF-9110196— 
1 


2 
CONF-9110197- 


1 
CONF-9110198— 


1 
CONF-9110199— 


1 


a 
CONF-9110200-— 


1 
CONF-9110202- 
1 


2 
CONF-911032- 


2 
CONF-911047— 


6 
CONF-911071-— 


1 
2 
CONF-911084— 


2 
CONF-911087-— 


e 
CONF-911103— 


16:33453 


16:31787 


16:33467 


16:33518 


16:31889 


16:31886 


16:30719 
16:31498 


16:31246 


16:31490 


16:32821 
16:32820 


16:33511 


16:32021 
16:32020 


16:32238 


16:31167 


16:30085 


16:30086 


16:31445 


16:31713 


16:32378 
16:33503 
16:33530 
16:33532 


(IEEE USA's biennial careers conference; Den- 
ver, CO (United States); 10 Oct 1991) 

See SAND-91-1719C 

(17. DOE compatibility and aging and service 
life conference; Golden, CO (United States); 
1-3 Oct 1991) 

See SAND-91-1832C 

(1991 simulation technology international confer- 
ence; Orlando, FL (United States); 21-23 Oct 
1991) 

OSTI; NTIS; GPO Dep. 

(INTEROP ‘91; San Jose, CA (United States); 7- 
11 Oct 1991) 

See SAND-91-1750C 

(62. shock and vibration symposium; Springfield, 
VA (United States); 29-31 Oct 1991) 

See SAND-91-0983C 

(American Nuclear Society (ANS) conference; Al- 
buquerque, NM (United States); 4 Oct 1991) 

See RFP-4471 

(PATRAN users conference; Newport Beach, CA 
(United States); 1-3 Oct 1991) 

See WHC-SA-1076 

See SAND-90-3048C 

(American Society for Engineering Management 
annual conference; Chattanooga, TN (United 
States); 20-22 Oct 1991) 

OSTI; NTIS; GPO Dep. 

(11. biannual managing corrosion with plastics 
symposium; Houston, TX (United States); 
21-24 Oct 1991) 

See LA-UR-91-2575 
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E 1.99: 


Order 
Number 
DE91017317 
DE91017378 
DE91017644 
DE91017550 
DE91018371 
DE91017415 
DE91017001 
DE91017940 
DE91017931 
DE91018269 
DE91018525 


DE91016936 
DE91016937 


DE91017732 

DE91017927 

DE91017709 
DE91018968 

DE91016935 

DE91017929 
DE91016487 
DE91017056 
DE91013905 
DE91013903 
DE91016951 

DE91018479 
DE91018477 
DE91016963 
DE91017730 
DE91016950 
DE91017852 
DE91018010 
DE91017958 
DE91016960 
DE91018280 
DE91018912 
DE91016947 


DE91017928 


Distribution 
Category 
MF-401 
MF-403 
MF-406 
MF-404 
MF-406 
MF-706 
MF-408 
MF-405 
MF-405 
MF-414 
MF-414 


MF-414 
MF-414 


MF-413 

MF-413 
MF-413 
MF-413 

MF-414 

MF-413 
MF-414 
MF-401 

MF-414 
MF-414 
MF-413 
MF-414 
MF-414 
MF-413 
MF-414 
MF-401 

MF-404 
MF-406 
MF-406 
MF-420 
MF-426 
MF-420 
MF-420 


MF-426 





Report 
Number 


DOE/ER/53289— 
T1 
DOE/ER/53294— 
1 
DOE/ER/54089— 
1 
DOE/ER/60372- 
6 
DOE/ER/60417-— 
T3 
DOE/ER/60418— 
T3 
DOE/ER/60490— 
T1 
DOE/ER/60495— 
Ta 
DOE/ER/60565— 
5 
DOE/ER/60693— 
71 
DOE/ER/60715— 
2 


DOE/ER/60873— 
T1 

DOE/ER/60932- 
T1 

DOE/ER/60939— 


2 
DOE/ER/60951— 
2 
DOE/ER/61029— 
4 


5 
6 


= 

DOE/ER/61032— 
71 

DOE/ER/61052-— 


{ 
DOE/ER/61054— 
1 
DOE/ER/61091— 
1 
DOE/ER/61127- 
1 
DOE/ER/69017-— 
3 
DOE/ER/75360— 
1 
2 
DOE/ET/47927— 
T3 


DOE/ET/51013— 

292 
DOE/ET/53088— 

492 

501 

502 

503 

505 

507 

508 

509 

511 

512 

514 

516 

517 


Abstract 

Number 

16:33315 
16:33316 
16:33317 
16:32397 
16:32706 
16:32603 
16:32398 
16:32771 

16:32592 
16:32593 
16:32586 
16:32604 
16:32458 
16:32681 

16:33162 
16:32399 
16:32400 
16:32401 

16:31718 
16:32601 

16:32544 
16:32545 
16:32605 
16:32599 
16:32402 


16:30824 
16:30825 


16:29985 
16:29986 
16:29987 


16:33396 


16:32880 
16:33318 
16:32073 
16:33319 
16:33320 
16:33321 
16:33322 
16:33323 
16:33324 
16:33325 
16:33326 
16:33327 
16:33328 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


m m 
8 8 


— 
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Order 
Number 
DE91017407 
DE91018478 
DE91017412 
DE91017706 
DE91016907 
DE91016967 
DE91017403 
DE91018271 
DE91017851 
DE91017953 
DE91016931 
DE91017406 
DE91016906 
DE91017704 
DE91018527 
DE91017374 
DE91017375 
DE91017376 
DE91016933 
DE91017405 
DES91018475 
DE91017410 
DE91018476 
DE91017414 
DE91016903 


DE91017728 
DE91017409 


DE91016410 
DE91016411 
DE91016413 


DE91016969 


DE91017385 
DE91018215 
DE91017386 
DE91017387 
DE91018417 
DE91018418 
DE91017388 
DE91018419 
DE91018420 
DE91018421 
DE91018422 
DES91018423 
DE91018424 


DOE/ET/53088— 


Distribution 
Category 
MF-421 
MF-420 
MF-420 
MF-402 
MF-408 
MF-408 
MF-402 
MF-408 
MF-408 
MF-408 
MF-402 
MF-408 
MF-402 
MF-408 
MF-407 
MF-402 
MF-402 
MF-402 
MF-402 
MF-408 
MF-403 
MF-402 
MF-407 
MF-401 
MF-402 


MF-525 
MF-400 


MF-721 
MF-721 
MF-721 


MF-420 


MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
MF-427 
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DOE/FE- 


Report 
Number 


DOE/FE- 
0220P-1 
0238P 
0239 
0239P 
0242P 

DOEHWP- 
69/R1 

DOE/ID- 

10297 

DOE/ID/12584— 
93 

DOE/G- 

0295 

DOE/JIO— 

025 

DOE/MC/22133- 
3000 

DOE/MC/23075— 
3010 

DOE/MC/23249- 
2915 

DOE/NASA- 
0335-3 

DOE/NASA/16310— 


1 
DOE/NASA/33408— 
5 


DOE/NBB- 
0089P-Vol.1 
0089P-Vol.2 

DOE/NV/10630—- 
14 


19 
21 


DOE/OR/00033- 

T450 

T451 
DOE/OR/21548— 

193 
DOE/OR/21949- 

283 

284 

285 

286 

287 

289 
DOE/OSTI- 

11633/3 
DOE/PC/50041- 

113 

114 

130 

144 

99 
DOE/PC/70789— 

T5-Pt.1 
DOE/PC/79796— 

T14 
DOE/PC/79798- 

T13 

T14 
DOE/PC/79903— 

T9 
DOE/PC/79928— 

T12 
DOE/PC/79932- 

T1 


980 ERA Vol. 16, No. 11 


Abstract 
Number 


16:29778 
16:31165 
16:29779 
16:31163 
16:30452 
16:32459 
16:31357 
16:32761 

16:31100 
16:29990 
16:30441 

16:29748 
16:29749 
16:31315 
16:30716 
16:30408 


16:29802 
16:29780 


16:32460 
16:32461 
16:32546 
16:31101 
16:33439 
16:30153 
16:30159 
16:30092 
16:30093 
16:30094 
16:32550 
16:30095 
16:31249 
16:29611 
16:29612 
16:29613 
16:29614 
16:29610 
16:29750 
16:30453 


16:30454 
16:30455 


16:29751 
16:29615 


16:29616 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
See UCRL-CR-107574 
OSTI (Free of Charge) 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS} GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OST}; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE91018498 
DE91017215 
DE91018453 
DE91017916 
DE91018648 
DE91018447 


DE91015812 


T191018296 

DE91018488 
DE91017065 
DE91017377 
DE91002012 
DE91018184 
DE91017799 
DE91018650 


DE91016706 
DE91016701 


DE91017204 
DE91017941 
DE91017733 
DE91018190 
DE91018191 
DE91018508 
DE91017592 
DE91018921 
DE91018923 
DE91018922 
DE91018920 
DE91017591 
DE91014180 
DE91016583 
DE91016581 
DE91016582 
DE91016580 
DE91016812 
DE91010437 
DE91018075 


DE91016800 
DE91018082 


DE91018663 
DE91014177 


DE91018257 


Distribution 
Category 


MF-126 
MF-110 
MF-126 
MF-112 
MF-101 
MF-902 


MF-312 


PC-960 
MF-902 
MF-103 
MF-109 
PC-103 
MF-336 
PC-504 
PC-336 


MF-126 
MF-126 


MF-721; 
MF-603 
MF-721; 
MF-802 
MF-721; 
MF-802 


MF-400 
MF-400 


MF-511 

MF-900 
MF-902 
MF-902 
MF-902 
MF-902 
MF-900 
PC-310 
PC-108 
PC-108 
PC-108 
PC-108 
PC-108 
MF-105 
MF-105 


MF-105 
MF-105 


MF-105 
MF-108 


MF-108 





Report 
Number 


DOE/PC/80502- 
T18 
DOE/PC/88697- 


DOE/PC/88812- 
Ts 
DOE/PC/88818- 


Abstract 
Number 
16:29617 
16:30442 


16:29752 
16:29753 


16:29618 


16:29619 
16:29620 


16:30456 
16:29719 
16:29690 


16:29691 
16:29581 


16:29754 
16:29720 
16:29621 
16:29692 
16:31164 
16:29693 
16:29622 
16:29623 
16:29694 


16:29721 
16:29722 


16:29624 
16:29625 
16:29695 
16:29626 
16:29627 
16:29755 
16:29628 
16:29723 
16:29629 
16:29630 
16:29631 
16:29632 
16:29633 


16:29582 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 
DE91016531 
DE91016817 


DE91013142 
DE91013143 


DE91016601 


DE91018336 
DE91018337 


DE91013468 
DE91018157 
DE91016587 


DE91016590 
DE91016797 


DE91016830 
DE91015132 
DE91016792 
DE91018058 
DE91016829 
DE91018160 
DE91016840 
DE91016573 
DE91016877 


DE91016805 
DE91018057 


DE91018064 
DE91018059 
DE91016588 
DE91018089 
DE91018066 
DE91018161 
DE91018332 
DE91018162 
DE91018487 
DE91018061 
DE91018056 
DE91016572 
DE91018159 


DE91018063 


DOE/PC/s9908— 


Distribution 
Category 
PC-108 
MF-104 


PC-104 
PC-104 


MF-108 


MF-108 
MF-108 


PC-105 
MF-105 
MF-102 


MF-113 
MF-113 


MF-104 
PC-105 
MF-102 
MF-102 
MF-112 
MF-102 
MF-108 
MF-108 
MF-113 


MF-102 
MF-105 


MF-109 
MF-113 
MF-113 
MF-102 
MF-113 
MF-104 
MF-102 
MF-105 
MF-108 
MF-102 
PC-102 
PC-108 
MF-102 


MF-102 
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DOE/PC/89909— 


Report 
Number 


T8-Vol.1 
T8-Vol.2 
DOE/PC/90044— 


01830T-H10 
01830T-H8 
90-39-Vol.1 


90-39-Vol.2 
90-39-Vol.3-App.4A 
90-42-Vol.1 
90-42-Vol.2 
90-43-Vol.1 
90-43-Vol.2 


91-10 
DOE/RL/11746— 
T1 
DOE/RW- 
0069-Vol.1 
0069-Vol.3 
0070-Vol.1 
0070-Vol.2 
0070-Vol.3 
0071-Vol.1 
0071-Vol.2 


Abstract 
Number 
16:29583 
16:29634 
16:29635 


16:29636 
16:29637 


16:29638 
16:29756 
16:29696 
16:29697 
16:29757 
16:29639 
16:29640 
16:29641 
16:29642 
16:29643 
16:29644 
16:29584 
16:29585 
16:29586 
16:29587 
16:29698 
16:29699 
16:29645 
16:30457 
16:30458 
16:29588 
16:33447 
16:29781 
16:32551 
16:32462 
16:29995 
16:29996 
16:31863 
16:29997 
16:29998 
16:29999 
16:30000 
16:30096 


16:31185 


16:30097 
16:30001 
16:30002 
16:30003 
16:31102 
16:30004 
16:30005 


Source of 
Availability 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI (Free of Charge); INIS 
OSTI (Free of Charge); INIS 
INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 
OSTI (Free of Charge); INIS 
INIS; OSTI (Free of Charge) 


mm mm 
8 8 88 
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_ 
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Order 
Number 
DE91016584 
DE91018367 
DE91010678 


DE91016810 
DE91016811 


DE91016596 
DE91018340 
DE91018297 
DE91018298 
DE91018299 
DE91018300 
DE91018301 
DE91018302 
DE91018303 
DE91018304 
DE91018305 
DE91018309 
DE91018310 
DE91018311 
DE91018312 
DE91018062 
DE91018164 
DE91018076 
DE91014066 
DE91016876 
DE91012856 
DE91018129 
DE91017168 


DE91018605 
DE91018603 
DE91017630 
DE91017631 
DE91017632 
DE91017433 
DE91017434 
DE91017435 
DE91017436 


DE91018142 


DE91017956 


7191017492 
T1I91017494 
7191017489 
7191017490 
7191017491 
7191017505 
7191017506 


Distribution’ 
Category 


MF-113 
MF-108 
PC-108 


PC-108 
PC-108 


MF-109 
MF-105 


MF-102 
MF-102 
MF-105 
MF-108 
MF-105 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 


MF-102 
MF-102 
MF-113 
MF-105 
MF-105 
PC-113 
MF-900 
PC-126 


PC-402 
PC-402 
MF-630; 
MF-721 
MF-630; 
MF-721 
MF-630; 
MF-721 
MF-630; 
MF-721 
MF-630; 
MF-721 
MF-630; 
MF-721 
MF-630; 
MF-721 
MF-603 


MF-232 


MF-802 
MF-802 
MF-802 
MF-802 
MF-802 
MF-802 
MF-802 
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Report 
Number 


0071-Vol.3 

0072-Vol.1 

0072-Vol.3 

0073-Vol.1 

0073-Vol.2 

0073-Vol.3 

0078 

0316P 
DOE/S— 

oos9P 

o0090P 
DOE/SA- 

0001 

0002 
DOE/SF/17960- 

Té6 
DOE/SF/18536- 

T1 
DOE/SR/10708— 


1 
DOE/SR/14017- 


1 
DOE/SR/14031-— 
T1 
DOE/WIPP- 
90-051 
91-007-Vol.1 
91-007-Vol.2 
91-029 
DTH-LET-RE- 
90-8 
DUK-TH- 
90-5 
90-10a 
ECN- 
86-21 
ECN-C— 
90-052 
91-011 
91-022 
91-023 
91-026 
91-028 
91-029 
91-033 
ECN-- 
91-027 
91-028 
ECN-RX- 
91-029 
91-031 
91-032 
91-034 
91-042 
91-053 
ECO- 
02367-00. 
EGG- 
10617-1116 
10617-1135 
10617-1148 
10617-2084 
10617-2086 
10617-2102 
10617-2107 
10617-4117 
10617-5077 
10617-5078 
1183-1682 
2636 
2652 


Abstract 
Number 


16:30006 
16:30007 
16:30008 
16:30009 
16:30010 
16:30011 
16:30012 
16:30014 


16:30015 
16:30016 


16:33470 
16:33471 


16:31186 
16:30219 
16:32463 
16:32464 
16:32465 


16:30017 
16:30018 
16:30019 
16:32466 


16:31073 


16:33087 
16:32999 


16:30524 


16:30459 
16:31140 
16:31166 
16:31447 
16:30434 
16:30435 
16:30401 
16:31471 


16:31944 
16:30962 


16:31103 
16:30402 
16:30461 
16:29762 
16:30436 
16:30437 


16:32533 


16:32131 
16:30099 
16:32467 
16:32468 
16:31472 
16:32000 
16:32375 
16:32001 
16:32345 
16:32346 
16:30098 
16:31057 
16:30160 


Source of 
Availability 


OSTI (Free of Charge); INIS 
INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 
OSTI (Free of Charge); INIS 
INIS; OSTI (Free of Charge) 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 


See HBEP-42(2K22) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See RISO-M-2925 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See LA-UR-91-2431 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-4063 
OSTI; NTIS; GPO Dep. 


ek ot ot ot ot 


8 8888 888888 


m mmmm mmmmmm 
—-~ 


—s 


Order 
Number 


7191017507 
7191017502 
7191017504 
7191017486 
7191017487 
7191017488 
7191017499 
7191018150 


DE91018149 
DE91017914 


DE91018501 
DE91018500 


DE91018334 
DE91016298 
DE91018370 
DE91017832 
DE91017951 


DE91017780 
DE91018433 
DE91018434 
DE91018133 


DE91527044 


DE91018387 
DE91018388 


DE91524132 
DE91524181 
DE91524133 
DE91524182 
DE91524111 
DE91524127 
DE91524178 
DE91524179 


DE91524112 
DE91524150 


DE91524108 
DE91524109 
DE91524110 
DE91524180 
DE91524149 
DES1524183 


DE91017395 
DE91017284 
DE91017051 
DE91017416 
DE91017396 
DE91017400 


DE91017399 
DE91017398 
DE91017394 
DE91017000 


DE91016788 


EGG- 


Distribution 
Category 


MF-802 
MF-802 
MF-802 
MF-802 
MF-802 
MF-802 
MF-802 
MF-800 


MF-902 
MF-902 


MF-705 
MF-705 


MF-350 
MF-732 
MF-403 
MF-721 
MF-708 
MF-902 
MF-721 


MF-721 
MF-902 


MF-706 
MF-702 


MF-702 
MF-706 
MF-706 


MF-706 
MF-706 
MF-706 
MF-702 


PC-607 
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1531336 
1531337 
1531342 
1531359 
1531360 
1531381 
1531541 
1531601 
1531644 
1531660 
1531862 
ETDE/JP-mf— 
1513097 
2703044 
ETDE/NL-mf- 
1524170 
1524171 
1524174 
1524175 
ETSU-WN- 
6031 
EUR- 
12320-Vol.1 
12922 
13078 


ERA Vol. 16, No. 11 


Abstract 
Number 


16:32782 
16:32371 
16:32403 
16:29831 


16:30020 
16:32467 


16:30161 


16:32772 
16:32773 
16:31078 
16:32404 
16:32774 
16:31964 
16:31104 
16:31152 
16:31105 
16:30416 
16:29763 


16:29646 
16:31967 


16:31187 
16:31188 
16:31189 
16:31190 


16:30438 


16:30963 
16:32339 
16:30410 


16:31250 


16:31945 
16:31251 


16:30983 
16:31902 
16:31865 
16:30021 
16:30984 
16:31473 
16:30985 
16:30496 


16:31358 
16:33088 
16:30735 
16:31359 
16:31360 
16:32864 


16:31027 


16:30022 
16:30162 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
See EGG—10617-1148 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: 
ECU 23,75 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: 
ECU 10 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: 
ECU 32.50 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OST}; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See NUREG—1442 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 


DE91018709 
DE91018819 
DE91017294 
DE91642725 


DE91017925 


DE91017936 


DE91531336 
DE91531337 
DE91531342 
DE91531359 
DE91531360 
DE91531381 
DE91531541 
DE91531601 
DE91531644 
DE91531660 
DE91531862 


DE91513097 
DE92703044 


DE91524170 
DE91524171 
DE91524174 
DE91524175 


DE91527283 


TI91527459 
7191502418 
7191018382 


7191018383 


7191527451 
7191018386 


7191527453 
7191527452 
7191527455 
7191527419 
7191527454 
7191527442 
7191527456 
7191527450 


DE91644569 
DE91643439 
DE91645869 
DE91644453 
DE91644570 
DE91642910 


DE91018188 
DE91017205 





Report 
Number 


FNAL-TM- 
1737 
1746 
1748 

FNAL/C— 
91/152-E 
91/174 
91/179-A 
91/189 
91/232-E 
91/265-E 

FOA-C-— 
40282-4.3 

FRDIN- 
0003. 

GA-A- 
20464 
20467 
20519 
20532 
20552 
20556 
20558 
20569 
20608 

GANIL-P- 
90-19b 
90-22 
90-23 
90-24 

GARRETT- 
31-8071 (03) 

GKSS- 
90/E/56 
90/E/61 

GRS- 

7 
GSF- 
26/90 
40/90 
GSF-TL- 
25/90 
GS- 
91-11 
91-12 
91-13 
91-24(prepr.) 
91-25(prepr.) 
91-27(prepr.) 

HAN- 

44489 

45809 

45829 
HBEP- 


05(2B2) 
06(2G1) 
07(2G2) 
09(3P1) 
10(1P2) 
11(2K3) 
12(2/3P3) 
13(2G4) 
14(2K4) 


15(2K5)-Rev. 


16(2K6) 
17(2K7) 
18(2K8) 


Abstract 
Number 


16:32133 
16:32134 
16:32002 


16:32906 
16:33472 
16:32836 
16:32132 
16:32895 
16:32896 


16:33163 
16:30756 


16:33397 
16:33398 
16:33399 
16:30598 
16:33329 
16:33330 
16:33400 
16:33401 
16:33331 


16:33068 
16:32241 
16:33069 
16:33089 


16:31315 


16:31968 
16:31361 


16:30986 


16:30023 
16:32606 


16:30023 


16:33015 
16:32865 
16:33064 
16:32135 
16:33090 
16:33055 


16:29879 
16:30861 
16:30862 


16:30497 
16:30498 
16:30540 
16:30541 
16:30499 
16:30500 
16:30542 
16:30501 
16:30502 
16:30503 
16:30504 
16:30543 
16:30544 
16:30505 
16:30506 
16:30507 


Source of 
Availability 


OST}: NTIS; INIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI: NTIS; INIS; GPO Dep. 
OSTI: NTIS: GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
See ANL-HEP-CP-91-63 
See ANL-HEP-CP-—91-67 


OSTI; NTIS (US Sales Only) 
See CNIC—00407 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS: INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/NASA-0335-3 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See GSF-26/90 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See HW-23043 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


8888 838 


mmm mMmmmmm 
888888888 


—_ 


Order 
Number 


DE91017218 
DE91017551 
DE91017220 


DE91018243 
DE91017358 
DE91017379 
DE910165039 


DE92601234 


DE91017813 
DE91017938 
DE91017814 
DE91018187 
DE91018186 
DE91018317 
DE91017765 
DE91018185 
DE91018321 


DE91527445 
DE91527446 
DE91527444 
DE91527443 


DE91531558 
DE92704462 


DE91531320 


DE91531623 
DE91531620 


DE92704493 
DE92704488 
DE92704496 
DE92704541 
DE92704543 
DE92704538 


DE91017049 
DE91017020 


DE91017283 
DE91017282 
DE91017281 
DE91017280 
DE91017279 
DE91017278 
DE91017276 
DE91017275 
DE91017274 
DE91017273 
DE91017272 
DE91017271 
DE91017270 
DE91017269 
DE91017268 
DE91017267 


HBEP- 


Distribution 
Category 


PC-414 
PC-414 
PC-406 


MF-414 
MF-405 
MF-412 
MF-414 


MF-700 
MF-700 


MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 


BVO TD VD TD rN EVD evN ED Evy eve EvN EVD eve rt ern rt Evy mm 
S8SSSSBBsssesssss ss 


19(2K9) 16:30508  OSTI; NTIS (US Sales Only); GPO Dep. DE91017266 MF-523 
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HBEP- 


Report 
Number 


20(2K10) 
21(2K11) 
22(2K12) 
23(2K13/2B3) 
24(2K14/2B4) 
25(2P4) 
26(2K15) 
27(2B5/3P5) 
28(2K16) 
29(2K17) 
30(2K18) 
31(3P6) 
32(2G5) 
33(2K19) 
34(2G6) 
35(2K20) 
36(2G7) 
37(3P7) 
38(2K21/2B5) 
39(2P8)-Draft 
40(2G8) 
41(2/3P9) 
42(2K22) 
43(3P10) 
44(3P11) 
45(3P12) 
46(3P13) 
47(3P14) 
48(2G9) 
49(3P15) 
50(2P16) 
51(3P17) 
52(3P18) 
56(3P22) 
57(3P23) 
58(3P24) 
59(3P25) 


60(3P26)-Rev. 
HEPHY-PUB- 


549/91 
552/91 
553/91 


HIFAN-— 


482 
484 


HW- 


10475-B 
10562 
11814 
13459 
17660-A 
17971-A 
20278-RD 
21456-Del. 
23043 
32889-E 
36424 
36929 
38375-E 
40188 
40693 
41205-E 
42219-E 
42626-E 
42710 
46368 
47657 
51750 
53641 
54022-RD 
54408 


Abstract 
Number 


16:30545 
16:30509 
16:30510 
16:30511 

16:30512 
16:30513 
16:30546 
16:30547 
16:30548 
16:30514 
16:30515 
16:30549 
16:30516 
16:30517 
16:30518 
16:30550 
16:30519 
16:30551 

16:30520 
16:30521 

16:30522 
16:30523 
16:30524 
16:30552 
16:30553 
16:30554 
16:30555 
16:30556 
16:30525 
16:30526 
16:30527 
16:30528 
16:30529 
16:30530 
16:30531 

16:30532 
16:30533 
16:30534 


16:32946 
16:32947 
16:32948 


16:32108 
16:32209 


16:30866 
16:30867 
16:30868 
16:32242 
16:30869 
16:30870 
16:30100 
16:29856 
16:29879 
16:30163 
16:30164 
16:30165 
16:30166 
16:30167 
16:30168 
16:30169 
16:30101 
16:30170 
16:30171 
16:30172 
16:30173 
16:30609 
16:30024 
16:30025 


Source of 
Availability 


OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
): GPO Dep. 
): GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
Ns 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


( 
OSTI; NTIS (US Sales Only); GPO Dep. 
OST}; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See LBL-30029 
See LBL-30058 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


): 

); GPO Dep. 

); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 

); GPO Dep. 

); GPO Dep. 

); GPO Dep. 


GPO Dep. 


SSSESESESIISESISSSSSSIS83883888388838 e 


Order 
Number 


DE91017265 
DE91017264 
DE91017263 
DE91017262 
DE91017261 
DE91017260 
DE91017259 
DE91017258 
DE91017257 
DE91017256 
DE91017255 
DE91017254 
DE91017253 
DE91017252 
DE91017200 
DE91017199 
DE91017198 
DE91017197 
DE91017196 
DE91017195 
DE91017194 
DE91017193 
DE91017192 
DE91017191 
DE91017190 
DE91017189 
DE91017188 
DE91017187 
DE91017186 
DE91017185 
DE91017184 
DE91017183 
DE91017182 
DE91017178 
DE91017177 
DE91017176 
DE91017175 
DE91017174 


DE92600542 
DE92600543 
DE92600544 


DE91018495 
DE91017390 
DE91017059 
DE91016816 
DE91017103 
DE91017104 
DE91017012 
DE91017105 
DE91016556 
DE91017106 
DE91017013 
DE91017014 
DE91017107 
DE91017015 
DE91017016 
DE91017108 
DE91017109 
DE91017110 
DE91017017 
DE91017019 
DE91017115 
DE91017100 
DE91017119 
DE91017118 


Distribution 
Category 


MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 


MF-706 
MF-731 

MF-520 
MF-507 
MF-700 
MF-700 
MF-600 
MF-711 

MF-711 

MF-600 
MF-600 
MF-600 
MF-600 
MF-600 
MF-600 
MF-600 
MF-600 
MF-600 
MF-600 
MF-600 
MF-606 
MF-706 
MF-721 
MF-510 


MMMM MMMM MMMM MM MMMM Mmmm 


SSsessesessessssssssssses 


16:30174 OSTI; NTIS (US Sales Only); GPO Dep. DE91017120 MF-600 
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IAEA-TECDOC-— 


Report Abstract Source of 
Number Number Availability 


Order Distribution 
Number Category 


oH 
v 
86 


54722 16:30026  OSTI; NTIS (US Sales Only); GPO Dep. 
54750 16:30027 OSTI; NTIS (US Sales Only); GPO Dep. 
66891 16:32243  OSTI; NTIS (US Sales Only); GPO Dep. 
7-1649-Del. 16:30863  OSTI; NTIS (US Sales Only); GPO Dep. 
7-1981-Del. 16:30817 OSTI; NTIS (US Sales Only); GPO Dep. 
7-5944-Del. 16:30864  OSTI; NTIS (US Sales Only); GPO Dep. 
89079 16:30871  OSTI; NTIS (US Sales Only); GPO Dep. 
89080 16:30872  OSTI; NTIS (US Sales Only); GPO Dep. 
9922-Del. 16:30865  OSTI; NTIS (US Sales Only); GPO Dep. 


DE91017121 MF-510 
DE91017122 MF-510 
DE91017060 MF-606 
DE91017062 MF-700 
DE91017064 MF-700 
DE91017063 MF-700 
DE91017046 MF-700 
DE91017047 MF-700 
DE91018765 MF-700 


nmmMmmMmmmmm 
888888888 


HY/SL-TR- 
6/1987 
IAAE-CN- 
0026. 
IAE- 
0078. 
0082. 
2080/OPiDIVB 
2081/OPiDVVB 
4654-9 
4675-9 
4676-9 
4701-3 
4736-10 
4753-6 
4846-14 
4851-1 
4864-2 
4870-14 
4881-10 
4882-6 
4885-8 
4888-6 
4892-12 
4908-4 
4909-7 
4911-10 
4920-7 
4922-7 
4939-6 
4949-3 
4950-9 
4953-6 
4954-9 
4960-7 
4961-7 
4963-11 
4966-7 
4967-7 
4971-10 
4977-5 
4978-15 
4984-7 
5016-9 
5018-7 
IAEA-AL- 
036 
037 
038 
IAEA-INFCIRC— 
209(Rev.1/Add.2) 
IAEA-R- 
4306-F 
4717-F 
5145-F 
5785-F 
IAEA-TC- 
744 
IAEA-TECDOC- 
572 
595 
597 


16:31090 
16:32685 


16:32236 
16:32070 
16:30228 
16:32244 
16:33217 
16:33218 
16:32136 
16:30220 
16:33257 
16:33332 
16:32041 
16:32881 
16:33091 
16:33333 
16:33258 
16:33334 
16:33402 
16:33335 
16:32866 
16:30704 
16:33336 
16:33259 
16:33337 
16:33403 
16:33338 
16:32341 
16:31474 
16:33339 
16:33219 
16:33340 
16:33341 
16:33220 
16:33342 
16:33404 
16:33260 
16:30557 
16:33405 
16:33406 
16:33221 
16:32074 


16:32469 
16:32552 
16:32553 


16:30215 


16:32245 
16:32607 
16:32554 
16:32707 


16:30987 
16:30749 


16:29832 
16:29833 


OSTI; NTIS (US Sales Only) 
See CNIC-00372 


See CNIC—00409 

See CNIC—00439 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE91527108 


DE91645692 
DE91646094 
DE91642964 
DE91642965 
DE91645834 
DE91645687 
DE91643293 
DE91643134 
DE91645746 
DE91643314 
DE91643572 
DE91643102 
DE91643294 
DE91643075 
DE91643153 
DE91643117 
DE91642911 
DE91645978 
DE91643076 
DE91643295 
DE91643077 
DE91643171 
DE92600277 
DE91646120 
DE91644757 
DE91643078 
DE91643015 
DE91643103 
DE91643118 
DE91642966 
DE92600332 
DE91643166 
DE91643296 
DE91645952 
DE91643172 
DE91643164 
DE91642967 
DE91645768 


DE91644784 
DE91645108 
DE91645109 


DE91646158 


DE91641387 
DE91645581 
DE91645110 
DE91645304 


DE91645928 
DE92601383 


DE92601140 
DE91642078 
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IAEA-TECDOC— 


a ———— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


601 16:32470 OSTI; NTIS (US Sales Only); DE91644905 
602 16:32246 OSTI; NTIS (US Sales Only); DE91646095 
603 16:30480 OSTI; NTIS (US Sales Only); DE92601397 
605 16:30481 OSTI; NTIS (US Sales Only); DE92601398 
606 16:30029 OSTI; NTIS (US Sales Only); DE92601521 
607 16:31153 | OSTI; NTIS (US Sales Only); DE92601524 
608 16:31866 OSTI; NTIS (US Sales Only); DE92601325 
609 16:30482 OSTI; NTIS (US Sales Only); DE92601399 
IAP-SX- 
0027. 16:32697 See CNIC—00384 
IAPCM- 
0014. 16:32857 See CNIC—00398 
Ic- 
90/366 16:33222 | OSTI; NTIS (US Sales Only); DE91642968 
91/45 16:33273 | OSTI; NTIS (US Sales Only); DE91642825 
91/7 16:33272 OSTI; NTIS (US Sales Only); DE91641486 
IEA- 
2043/ORiPV/I/B 16:30030 OSTI; NTIS (US Sales Only); DE91646135 
IFE-KR-E- 
91/003 16:31252 OSTI; NTIS (US Sales Only) DE91527134 
IFE/KR/E- 
91/006 16:31515 | OSTI; NTIS (US Sales Only); DE92600788 
IFSR- 
492 16:32880 See DOE/ET/53088—492 
501 16:33318 See DOE/ET/53088-501 
502 16:32073 See DOE/ET/53088-502 
503 16:33319 See DOE/ET/53088-503 
505 16:33320 See DOE/ET/53088-505 
507 16:33321 See DOE/ET/53088-507 
508 16:33322 See DOE/ET/53088-508 
509 16:33323 See DOE/ET/53088-509 
511 16:33324 See DOE/ET/53088-511 
512 16:33325 See DOE/ET/53088-512 
514 16:33326 See DOE/ET/53088-514 
516 16:33327 See DOE/ET/53088—-516 
517 16:33328 See DOE/ET/53088-517 
IFT-P- 
36/90 16:33274 | OSTI; NTIS (US Sales Only); INIS DE91641495 
IFUSP-P- 
865 16:33275 | OSTI; NTIS (US Sales Only); INIS DE91641496 
IFVE-OEA- 
89-81 16:32137 OSTI; NTIS (US Sales Only); INIS DE91646165 
90-108 16:32139 | OSTI; NTIS (US Sales Only); INIS DE91645835 
90-12 16:32138 | OSTI; NTIS (US Sales Only); INIS DE91645836 
IFVE-OEA-OUNK- 
90-162 16:32140 OSTI; NTIS (US Sales Only); INIS DE91645814 
IFVE-OEF— 
89-96 16:32247 OSTI; NTIS (US Sales Only); INIS DE91646061 
90-105. 16:32253 See IHEP-OEF—90-105 
90-153 16:32248 | OSTI; NTIS (US Sales Only); INIS DE91646062 
IFVE-OLU- 
90-4 16:32075 OSTI; NTIS (US Sales Only); INIS DE92601328 
90-6 16:32076 OSTI; NTIS (US Sales Only); INIS DE91645769 
90-7 16:32077. OSTI; NTIS (US Sales Only); INIS DE91645770 
90-130. 16:32146 See IHEP-OLU-—90-130 
90-161 16:32141 OSTI; NTIS (US Sales Only); INIS DE91645837 
90-29 16:32042 OSTI; NTIS (US Sales Only); INIS DE91645747 
IF VE-ONF— 
89-167 16:32907 OSTI; NTIS (US Sales Only); INIS DE91643408 
89-232 16:32249 OSTI; NTIS (US Sales Only); INIS DE91646063 
90-128 16:32908 OSTI; NTIS (US Sales Only); INIS DE91643409 
90-138 16:32003 OSTI; NTIS (US Sales Only); INIS DE91646121 
90-141 16:32252 OSTI; NTIS (US Sales Only); INIS DE91646064 
90-16 16:32250 OSTI; NTIS (US Sales Only); INIS DE91646065 
90-28 16:32251 OSTI; NTIS (US Sales Only); INIS DE91646066 
90-93. 16:32909 See IHEP-ONF-90-93 
IFVE-OP-— 
90-127 16:32143 OSTI; NTIS (US Sales Only); INIS DE91645839 
90-151 16:32144 OSTI; NTIS (US Sales Only); INIS DE91645815 
90-34 16:32142 OSTI; NTIS (US Sales Only); INIS DE91645816 
90-56 16:31867 OSTI; NTIS (US Sales Only); INIS DE91643288 
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INIS-BR- 


Report Abstract 
Number Number 


Source of Order 
Availability Number 


Distribution 
Category 


IF VE-OP-OKU-OEA-ORI-OEF- 

90-38 16:32145 
IFVE-OR- 

89-211. 16:32255 
IFVE-OTF— 

89-218. 16:32949 

90-64. 16:32950 


OSTI; NTIS (US Sales Only): DE91645838 
See IHEP-ORI-89-211 


See IHEP-OTF-89-218 
See |HEP-OTF—90-64 


IFVE-OUNK- 

90-158 
IHEP-OEF— 

90-105 
IHEP-OLU- 

90-130 
IHEP-ONF- 

90-93 
IHEP-ONF-OEF— 

89-228 
IHEP-ORL 

89-211 
IHEP-OTF— 

89-218 

90-124 

90-179 

90-64 
IKU-R- 

02.0786.00/07/09 

02.0786.00/08/90 

02.0786.00/09/90 

34.2874 .00/01/90 

35 .3919.00/01/90 
INCT- 

2045/4/C/B 

2077/8/C/B 

2078/8/C/B 

2082/2//B 

2092/7/C/B 

2117/IChTJ 

2119/5 
INDC(CCP)- 

331/L 

333/L 
INDC(NDS)}- 

245/L 
INFO- 

0157(Rev.1) 

0192-2 

0279 

0291 

0292 
INIS-BR- 

2459 

2461 

2462 

2505 

2674 

2675 

2676 

2677 

2678 

2679 

2680 

2681 

2682 

2683 

2684 

2685 

2686 

2687 

2688 

2689 

2690 


16:32220 
16:32253 
16:32146 
16:32909 
16:32254 
16:32255 


16:32949 
16:32951 
16:32952 
16:32950 


16:29808 
16:29809 
16:29810 
16:31253 
16:29811 


16:31516 
16:31517 
16:31518 
16:31519 
16:32043 
16:30229 
16:31520 


16:33092 
16:33151 


16:33016 


16:33538 
16:32477 
16:32708 
16:32558 
16:32478 


16:31362 
16:31719 
16:31720 
16:32405 
16:31521 
16:32800 
16:32801 
16:32802 
16:32479 
16:32803 
16:31522 
16:32804 
16:29846 
16:31523 
16:32480 
16:32805 
16:32806 
16:32807 
16:32808 
16:31524 
16:32809 


OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 


OSTI; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI: 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI: 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI: 
OSTI:; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only 


) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 

) 


( 
NTIS (US Sales Only 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


DE91645860 
DE91646067 
DE91646122 
DE91643410 
DE91646068 
DE92601489 


DE92600545 
DE91643340 
DE91643356 
DE91643324 


DE91527137 
DE91527138 
DE91527139 
DE91527140 
DE91527141 


DE91645684 
DE91643676 
DE91643677 
DE91643678 
DE91645748 
DE91645715 
DE91644025 


DE91643573 
DE91643422 


DE91641904 


DE91642757 
DE91642147 
DE91642137 
DE91642102 
DE91642144 


DE91638108 
DE91637717 
DE91637718 
DE91638477 
DE91643679 
DE92600700 
DE91643680 
DE91643681 
DE91644912 
DE92600701 
DE91643682 
DE91643683 
DE91645074 
DE91643684 
DE91644913 
DE91643685 
DE91643686 
DE91644785 
DE92601136 
DE91643687 
DE92601125 
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Report 
Number 


2691 
2692 
2693 
2694 
2695 
2696 
2697 
2699 
2700 
2701 
2702 
2704 
2705 
2706 
2707 
2708 
2709 
2710 
2711 
2713 
2714 
2715 
2716 
2717 
2718 
2719 
2720 
2721 
722 
2723 
INIS-GB- 
351 
352 
353 
357 
358 
INIS-SU- 
245 
255 
258 
259/A 
260 
261 
262 
263 
265 
269/A 
271 
275 
INIS-XN— 
331 
332 
333 
334 
335 
336 
INIS-mf- 
12884 
12904 
12905 
12906 
12907 
12908 
12909 
12923 
12924 
12930 
12931 
12934 
12936 
12937 


990 
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Abstract 
Number 


16:32810 
16:32481 
16:32811 
16:32812 
16:32482 
16:32813 
16:32814 
16:32815 
16:32816 
16:29847 
16:33102 
16:32484 
16:32644 
16:32485 
16:32268 
16:32817 
16:31525 
16:32709 
16:32686 
16:31526 
16:31364 
16:31448 
16:31365 
16:31527 
16:33166 
16:31366 
16:31449 
16:33261 

16:29851 

16:29848 


16:30031 
16:30730 
16:33124 
16:29891 
16:29793 


16:32828 
16:31532 
16:32829 
16:32830 
16:32714 
16:32647 
16:32831 
16:32832 
16:31724 
16:32779 
16:31335 
16:31538 


16:33539 
16:31327 
16:31328 
16:32783 
16:30216 
16:30217 


16:30991 
16:31947 
16:30191 
16:30998 
16:30776 
16:29892 
16:30732 
16:29849 
16:30036 
16:29933 
16:29934 
16:29866 
16:32687 
16:29935 


Source of 
Availability 


OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI: 
OSTI:; 
OSTI:; 
OSTI: 
OSTI; 
OSTI: 
OSTI; 
OSTI: 
OSTI: 
OSTI: 
OSTI:; 
OSTI: 
OSTI: 
OSTI:; 
OSTI: 
OSTI:; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only); 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only): 
NTIS (US Sales Only); 
NTIS (US Sales Only): 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only): 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 

( 

( 

( 


NTIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


US Sales Only); 
NTIS (US Sales Only); 


Order 
Number 


DE92601126 
DE91644914 
DE92600702 
DE92601127 
DE91644915 
DE91644916 
DE91644917 
DE92600703 
DE92600704 
DE91644918 
DE91643436 
DE92601137 
DE91645679 
DE91644919 
DE91646010 
DE91644920 
DE91643688 
DE91645158 
DE91645383 
DE91643689 
DE91644454 
DE91644655 
DE91644455 
DE91643690 
DE91645413 
DE92601035 
DE91644691 
DE91643297 
DE91645075 
DE91645076 


DE92601515 
DE92601525 
DE92600627 
DE92601322 
DE92601223 


DE91003123 
DE91003127 
DE91003124 
DE91003121 
DE91003117 
DE91003122 
DE91003125 
DE91003126 
DE91003128 
DE92001304 
DE92001301 
DE92001303 


DE91641458 
DE91641459 
DE91641460 
DE91641455 
DE91641456 
DE91641457 


DE91003133 
DE91641273 
DE91003132 
DE91003134 
DE91645893 
DE91642306 
DE91642399 
DE91642090 
DE91642687 
DE91642735 
DE91642736 
DE91642737 
DE91645377 
DE91646154 


Distribution 
Category 





Report 
Number 


12938 
12942 
12944 
12945 
12946 
12947 
12948 
12949 
12950 
12951 
12957 
12958 
12959 
12960 
12961 
12962 
12963 
12964 
12965 
12966 
12967 
12968 
12969 
14001 
14002 
14005 
14006 
14007 
14009 
INP- 
1383/AP 
1434/B 
1438/AP 
1440/AP 
1448/AP 
1450/B 
1510/PH 
1515/B 
INPE- 
4843/90 
4862/89 
4925/89 
IPP— 
1/258 
1/259 
111/178 
Is— 
5056 
IS-T- 
1494 
1545 


Abstract 
Number 


16:33413 
16:31903 
16:31837 
16:29881 
16:31529 
16:29882 
16:29883 
16:31871 
16:30835 
16:32408 
16:33304 
16:33167 
16:30484 
16:30485 
16:32409 
16:32688 
16:33153 
16:29828 
16:33176 
16:32645 
16:30486 
16:32646 
16:32956 
16:32818 
16:32819 
16:31368 
16:33448 
16:29884 
16:31127 


16:32512 
16:32753 
16:32280 
16:32513 
16:32514 
16:31019 
16:33128 
16:32515 


16:32689 
16:33347 
16:31781 


16:33348 
16:33349 
16:33350 
16:30194 


16:33233 
16:33262 


Source of 
Availability 


OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 


NTIS (US Sales Only 
NTIS (US Sales Only 


); 
); 
: 
NTIS (US Sales Only): 
; 
NTIS (US Sales Only): 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
IN!IS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 


INIS 
INIS 
INIS 


Order 
Number 


DE91643154 
DE91646166 
DE91641988 
DE91642023 
DE91641969 
DE91642024 
DE91642025 
DE91642341 
DE91003139 
DE91642111 
DE92600276 
DE92601235 
DE91645945 
DE91646167 
DE92601158 
DE92601203 
DE92600624 
DE92600882 
DE92601239 
DE92601257 
DE92601400 
DE92601288 
DE92600492 
DE91531379 
DE91531380 
DE92704854 
DE91531535 
DE92704451 
DE92704877 


DE91646168 
DE91645225 
DE91646101 
DE91646169 
DE91646170 
DE92601212 
DE91641847 
DE91645378 


DE91642155 
DE91641628 
DE91641985 


DE92704836 
DE92704837 
DE92704856 
DE91018125 


DE91018167 
DE91018205 


IWGATWR- 


Distribution 
Category 


DE91016399 
DE91018553 


1552 16:31688 OSTI; NTIS; GPO Dep. 

1558 16:33234 OSTI; NTIS; GPO Dep. 
ISAS— 

70/91/EP 16:33009 See NORDITA-91/37-P(prepr.) 

76/91/EP. 16:33008 See NORDITA-91/36-P(prepr.) 
ITEP- 

83-89 16:33004 OSTI; NTIS (US Sales Only); INIS 
IVL-B- 

1002 16:32414 | OSTI; NTIS (US Sales Only) 

1007 16:31254 OSTI; NTIS (US Sales Only) 

1010 16:29728 OSTI; NTIS (US Sales Only) 

1018 16:32415 OSTI; NTIS (US Sales Only) 

1022 16:31087 OSTI; NTIS (US Sales Only) 
IVO-A- 

05/90 16:32004 OSTI; NTIS (US Sales Only) 
IVO-B- 

01/91 16:30353  OSTI; NTIS (US Sales Only) 
IWGATWR- 

5 16:30591 | OSTI; NTIS (US Sales Only); INIS 

4/1 16:30581 OSTI; NTIS (US Sales Only); INIS 


DE91642849 
DE91527165 
DE91527166 
DE91527167 
DE91527168 
DE91527235 
DE91527088 
DE91527089 


DE92601438 
DE91645953 
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IWGATWR- 


Report 
Number 


/2 
IWGFPT- 


14-90-239 
16-89-874 
18-90-182 
2-41-90 
3-42-90 
9-90-217 
JINR-D- 
1-90-168 
12-90-123 
13-88-938 
2-90-476 
9-89-708 
JINR-E- 
1-90-185 
1-90-459 
1-90-460 
1-90-486 
14-90-246 
14-90-253 
14-90-254 
17-90-223 
2-89-837 
2-90-446 
2-90-475 
2-90-507 
2-90-518 
4-90-116 
4-90-249 
4-90-294 
4-90-439 
4-90-57 
4-90-98 
5-90-494 
6-90-477 
9-90-520 
JINR-R- 
1-90-139 
1-90-227 
1-90-312 
1-90-458 
1-90-464 
10-90-130 
10-90-216 
10-90-230 
11-89-865 
11-90-219 
14-90-225 


992 ERA Vol. 16, No. 11 


Abstract 
Number 


16:30582 
16:30769 
16:30600 


16:32153 
16:33281 
16:33351 
16:32154 
16:32155 
16:33282 
16:33352 
16:33353 


16:31191 
16:31452 


16:33416 
16:33354 
16:33355 


16:32347 
16:33235 
16:33202 
16:30175 
16:32833 
16:32834 
16:32081 


16:32912 
16:32839 
16:32005 
16:32961 
16:32034 


16:33021 

16:33060 
16:33133 
16:33022 
16:31453 
16:33236 
16:33263 
16:33285 
16:32962 
16:32963 
16:33005 
16:33283 
16:32964 
16:33036 
16:33136 
16:32867 
16:33284 
16:33134 
16:33135 
16:32990 
16:33052 
16:32190 


16:32965 
16:32318 
16:33417 
16:32913 
16:32914 
16:33141 
16:32319 
16:32320 
16:32967 
16:30860 
16:32868 


Source of 
Availability 


OSTI; 
OSTI:; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI:; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; GPO Dep. 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 


); 
); 


INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 


INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92601428 
DE92601446 
DE92601472 


DE91645798 
DE91642792 
DE91643135 
DE91645818 
DE91645819 
DE91642804 
DE91643137 
DE91643136 


DE91017169 
DE91522274 


DE91639852 
DE91643079 
DE91643080 


DE92601514 
DE92600172 
DE92601240 
DE92601230 
DE91003136 
DE91003137 
DE92601330 


DES92600608 
DE92600377 
DE91003130 
DE91643358 
DE92001302 


DE92600676 
DE91643645 
DE91643514 
DE91643591 

DE92601087 
DE92600171 

DE92600475 
DE92600001 

DE92600546 
DE91643341 

DE91642850 
DE91642826 
DE91643359 
DE92600680 
DE92600628 
DE92600141 

DE91642805 
DE92600629 
DE92600630 
DE91642896 
DE91643631 
DE91645800 


DE92600547 
DE92601495 
DE92600361 
DE91643404 
DE91643400 
DE92600648 
DE92601496 
DE92601497 
DE92601578 
DE92601486 
DE92600148 


Distribution 
Category 





Report 
Number 


2-89-796 
2-90-113 
2-90-157 
2-90-158 
2-90-237 
2-90-448 
3-89-823 
3-90-120 
3-90-125 
3-90-126 
4-90-136 
4-90-220 
4-90-226 
7-90-359 
8-90-127 
8-90-186 
8-90-481 
9-90-153 
9-90-162 
9-90-176 
9-90-187 
9-90-497 
Jue 
2429 
2437 
2441 
2444 
2454 
2458 
2460 
2462 
2463 
K/CSD/INF— 
91/14 
K/D- 
1987 
K/DSRD- 
412 
K/ETO- 


Abstract 
Number 


16:32966 
16:33137 
16:33286 
16:33138 
16:33287 
16:33288 
16:33077 
16:33154 
16:33061 
16:33062 
16:33289 
16:33029 
16:33139 
16:33140 
16:32008 
16:32191 
16:32192 
16:32094 
16:32193 
16:32194 
16:32195 
16:32095 


16:33065 
16:31021 
16:30350 
16:30351 
16:31387 
16:31022 
16:31388 
16:33023 
16:31023 


16:31024 
16:29920 
16:32365 
16:32416 
16:30195 
16:30103 
16:30102 


16:31484 
16:31255 
16:32516 


16:32754 
16:32517 
16:31389 
16:33358 
16:32755 


16:32518 


16:32222 
16:32223 
16:33007 
16:33239 
16:33024 
16:31390 
16:33071 
16:32101 
16:33025 
16:32102 
16:32992 
16:32324 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS (US Sales Only); 
NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only) 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92600527 
DE92600649 
DE92600029 
DE92600631 
DE92600006 
DE91642806 
DE92600696 
DE92600625 
DE92600686 
DE92600687 
DE92600007 
DE92600679 
DE92600632 
DE92600650 
DE92600473 
DE92601348 
DE91643289 
DE92601329 
DE92601352 
DE92601349 
DE92601343 
DE91645783 


DE92704840 
DE91531654 
DE91531925 
DE91531924 
DE91531915 
DE91531916 
DE92704857 
DE91531651 
DE91531913 


DE91012744 
DE91017212 
DE91018180 
DE91017381 
DE91016730 
DE91017952 


DE91017770 


DE91016481 
DE91016482 
DE91018492 


DE91531656 
DE91531600 
DE91531521 
DE91531907 
DE91531557 


DE91531655 


DE91645861 

DE91645862 
DE91642851 

DE91642969 
DE91643592 
DE91644605 
DE91643660 
DE91645784 
DE91643589 
DE92601331 

DE91642897 
DE92601498 


KFTL- 


Distribution 
Category 


MF-523 


MF-513 


een ee ee ee ee a ae ee 
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KFTE 


Report 
Number 


88-61 
88-62 
88-63 
88-64 
88-65 
88-68 
88-69 
88-70 
88-71 
89-11 
89-12 
89-17 
89-18 
89-19 
89-21 
89-22 
89-23 
89-24 
89-25 
89-26 
KTH-BYT-AR- 
90-3 
KTM/E-B— 
74 
KTM/E-D- 
188 
189 
193 
194 


KU-HCOE-FL2-R- 


90-11 
90-15 
91-01 
91-04 
91-05 
91-07 
91-08 
LA- 
12095-PR 
12114-MS 
12127-MS 
12136-MS 
12146-C 
12161-MS 
12180-MS 
12182-M 
LA-UR- 
85-572 
91-1031 
91-1100 
91-1123 
91-1136 
91-1471 
91-1665 
91-1802 
91-1803 
91-1955 
91-2098 
91-2107 
91-2108 
91-2112 
91-2134 
91-2136 
91-2184 


91-2185 
91-2257 
91-2292 


91-2297 
91-2298 


Abstract 
Number 


16:33264 
16:31391 
16:33240 
16:33359 
16:31454 
16:33144 
16:31392 
16:32103 
16:32205 
16:33360 
16:33290 
16:33361 

16:32104 
16:33032 
16:33362 
16:31873 
16:33265 
16:33363 
16:31874 

16:32105 


16:31192 
16:31091 


16:31158 
16:31256 
16:29724 
16:31136 


16:31485 
16:33241 
16:33242 
16:31486 
16:33243 
16:31487 
16:31455 


16:30196 
16:33498 
16:32325 
16:33499 
16:30233 
16:30197 
16:30426 
16:33500 


16:32106 
16:31782 
16:33502 
16:31488 
16:33503 
16:31025 
16:33504 
16:31904 
16:32366 
16:33418 
16:32379 
16:29921 
16:30176 
16:31489 
16:30038 
16:30812 
16:32417 


16:32418 
16:33245 
16:30423 


16:33038 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); GPO Dep 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


mmmmmmmm 
ee ee 


eh eh ed od ch od ok ok ok ok od od ad od od od od 


—_— ss 


Order 
Number 


DE91643298 
DE91644606 
DE91642960 
DE91643138 
DE91644729 
DE91643516 
DE91644607 
DE91645785 
DE91645853 
DE91643081 
DE91642807 
DE91643108 
DE91645786 
DE91643602 
DE91643140 
DE91643290 
DE91643299 
DE91643082 
DE91643291 

DE91645787 


DE91527143 
DE91527079 


DE91527087 
DE91527086 
DE91527083 
DE91527080 


DE92601107 
DE92600244 
DE92600173 
DE92601110 
DE92600242 
DE92601111 
DE92601092 


DE91017801 
DE91018513 
DE91017380 
DE91017383 
DE91017559 
DE91017325 
DE91017467 
DE91017518 


DE91018390 
DE91009971 
DE91009973 
DE91016093 
DE91011396 
DE91013040 
DE91013205 
DE91013373 
DE91013372 
DE91017823 
DE91016090 
DE91016089 
DE91016088 
DE91016087 
DE91016083 
DE91016082 
DE91016078 


DE91016077 
DE91016070 
DE91016037 


DE91016035 


Distribution 
Category 


MF-414 
MF-705 
MF-905 
MF-901 
MF-905 
MF-940 
MF-905 
MF-700 
MF-705 
MF-706 
MF-700 
MF-940 
MF-940 
MF-700 
MF-940 
MF-700 
MF-402: 
MF-406 


MF-4114 

MF-250; 
MF-258 
MF-413 


mm mmm MMMM MMmMMmMmMMmmmmmmm 
88 888 S8S88888SEsssssse 


a ot 
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Report 
Number 


91-2324 
91-2327 
91-2338 
91-2347 
91-2380 
91-2381 
91-2383 
91-2391 


91-2408 
91-2414 
91-2417 
91-2431 
91-2461 
91-2463 
91-2482 
91-2497 
91-2502 
91-2506 
91-2507 
91-2527 
91-2528 
91-2532 


91-2538 
91-2549 
91-2554 
91-2564 
91-2575 
91-2589 
91-2590 
91-2599 
91-2601 
91-2613 


91-2615 
91-2630 
91-2636 
91-2637 
91-2638 
91-2646 
91-2675 
91-2679 
91-2704 
91-2705 
91-2706 
91-2722 
91-2731 
91-2733 
91-2736 
91-2739 
91-2740 
91-2745 
91-2747 
91-2754 
91-2755 
91-2756 
91-2762 
91-2778 
91-2781 
91-2792 
91-2794 
91-2802 
91-2803 
91-2804 
91-2816 
91-2818 
91-2822 
91-2827 
91-2846 


Abstract 
Number 


16:30177 
16:31875 
16:31167 
16:33155 
16:32326 
16:33246 
16:32009 
16:33505 


16:30039 
16:30198 
16:31393 
16:32375 
16:30199 
16:30200 
16:29782 
16:33419 
16:31394 
16:29886 
16:29872 
16:30201 
16:30202 
16:33506 


16:32206 
16:32010 
16:33507 
16:33026 
16:31490 
16:32107 
16:32519 
16:31395 
16:30040 
16:31456 


16:33508 
16:33420 
16:32882 
16:32840 
16:33421 
16:30203 
16:33066 
16:31396 
16:33509 
16:33510 
16:33422 
16:32928 
16:33291 
16:32869 
16:31457 
16:31689 
16:32207 
16:32883 
16:33364 
16:32208 
16:30041 
16:33266 
16:32419 
16:32520 
16:32841 
16:32842 
16:32065 
16:32870 
16:32820 
16:32821 
16:33511 
16:32884 
16:30204 
16:33049 
16:33027 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


P3 
PO 


ee eet et ot st 


Se ee ee ee ee 


we ek we we wk ot ot ot ot 


Order 
Number 


DE91016031 
DE91016029 
DE91016027 
DE91016021 
DE91016019 
DE91016018 
DE91016017 
DE91016013 


DE91016009 
DE91016231 

DE91016199 
DE91016196 
DE91016237 
DE91016235 
DE91016324 
DE91016322 
DE91016320 
DE91016318 
DE91016317 
DE91016313 
DE91016312 
DE91016311 


DE91017824 
DE91016305 
DE91016304 
DE91017822 
DE91017821 
DE91017820 
DE91017775 
DE91018020 
DE91018019 
DE91018018 


DE91018017 
DE91018030 
DE91018029 
DE91018028 
DE91018027 
DE91018026 
DE91018025 
DE91018024 
DE91018036 
DE91018035 
DE91018034 
DE91018033 
DE91018032 
DE91018031 

DE91018043 
DE91018042 
DE91018041 

DE91018040 
DE91018039 
DE91018048 
DE91018047 
DE91018046 
DE91018045 
DE91018053 
DE91018052 
DE91018152 
DE91018050 
DE91018006 
DE91018005 
DE91018004 
DE91018003 
DE91017830 
DE91017769 
DE91017829 
DE91017828 


LA-UR-— 


Distribution 
Category 


MF-940 
MF-940 
MF-213 
MF-940 
MF-700 
MF-910 


MF-S05; 
MF-910 
MF-940 
MF-700 
MF-704 
MF-706 
MF-700 
MF-700 
MF-403 
MF-712 
MF-404 
MF-731 

MF-904 
MF-940 
MF-731 

MF-905; 
MF-908 


MF-905 
MF-413 
MF-704 
MF-910 
MF-702 
MF-413 
MF-910 
MF-910; 
MF-904 
MF-905 
MF-712 
MF-905 
MF-412 
MF-424 
MF-731 
MF-413 
MF-904 
MF-905 
MF-905 
MF-910 
MF-414 
MF-905 
MF-411 
MF-901 
MF-700 


MF-905 
MF-+26 


MF-721 
MF-910 
MF-902 
MF-903 
MF-900 
MF-412 
MF-940 


MF-905 


MF-731 
MF-413 
MF-413 


SSSSERRSSSSSSSSSSSSSssesesssssssssss sesessssess Besesssssseees ssssssss 
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E 
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E 
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E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
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& 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
e 
E 
E 
E 
E 
E 
E 
e 
E 
E 
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LA-UR- 


Report Abstract Source of Order Distribution 
Number Number Availability ; Number Category 


91-2852 16:33039  OSTI; NTIS; INIS; GPO Dep. :  DE91017826 MF-413 
91-2857 16:33040  OSTI; NTIS; INIS; GPO Dep. > DE91017825 MF-413; 
MF-414 
91-702 16:33501  OSTI; NTIS; GPO Dep. :  DE91008606 MF-905 
LAFE 
16:33244  OSTI; NTIS (US Sales Only); INIS DE91643017 


16:32926 OSTI; NTIS (US Sales Only) DE91527448 
16:32979 OSTI; NTIS (US Sales Only) DE91527500 


16:32980  OSTI; NTIS (US Sales Only) DE91527499 


16:31458 | OSTI; NTIS; GPO Dep. 
16:32025 OSTI; NTIS; INIS; GPO Dep. 
16:32652 OSTI; NTIS; INIS; GPO Dep. 
16:31193 | OSTI; NTIS; GPO Dep. 
16:31194 OSTI; NTIS; GPO Dep. 
16:31195 | OSTI; NTIS; GPO Dep. 
16:31397. OSTI; NTIS; GPO Dep. 
16:32108 OSTI; NTIS; INIS; GPO Dep. 
16:32209 OSTI; NTIS; INIS; GPO Dep. 
16:31823 OSTI; NTIS; GPO Dep. 
16:30424 OSTI; NTIS; GPO Dep. 
16:31783 OSTI; NTIS; GPO Dep. 
16:31196 OSTI; NTIS; GPO Dep. 
16:32109 OSTI; NTIS; INIS; GPO Dep. 
16:31079 OSTI; NTIS; GPO Dep. 
16:31491 OSTI; NTIS; GPO Dep. 
16:30352 OSTI; NTIS; GPO Dep. 
16:31784 OSTI; NTIS; GPO Dep. 
16:31459 OSTI; NTIS; GPO Dep. 
16:32066 OSTI; NTIS; INIS; GPO Dep. 
16:31847 OSTI; NTIS; GPO Dep. 
16:32892 OSTI; NTIS; INIS; GPO Dep. 
16:31492 OSTI; NTIS; GPO Dep. 


DE91016433 
DE91016426 
DE91017098 
DE91016438 
DE91016436 
DE91016246 
DE91017010 
DE91016266 
DE91016986 
DE91016992 
DE91017069 
DE91016989 
DE91016419 
DE91017070 
DE91016988 
DE91017099 
DE91016896 
DE91016425 
DE91016254 
DE91016981 
DE91016430 
DE91016428 
DE91016980 


OW WHHDOLoOo 


a ee ee ee ee ee ee ee ee a ae a ee ee ee ee ee ee ee ee ee ee 
SSA RES SESS AS SS Se 
SSSSSSSESSEESSSSSEEESEE 


16:32521 OSTI; NTIS; GPO Dep. 
16:32327 OSTI; NTIS; INIS; GPO Dep. 
16:32885 OSTI; NTIS; GPO Dep. 
16:32110 OSTI; NTIS; INIS; GPO Dep. 
16:32111 OSTI; NTIS; INIS; GPO Dep. 


DE91016421 
DE91016417 
DE91017011 
DE91016985 
DE91016979 


mmmmm MMMM MOM MOM MMM MMM MOM mMmMmmmmm 


88ee 


LITH-MAT-R- 

91-22 16:33292 OSTI; NTIS (US Sales Only); INIS DE92600002 
LiYaF— 

1470 16:31841  OSTI; NTIS (US Sales Only); INIS DE91644357 

1492 16:32871 OSTI; NTIS (US Sales Only); INIS DE91642912 
LLNL-M— 

089-Rev.8 16:32784 OSTI; NTIS; GPO Dep. .99: DE91015717 
LPNHEP— 

90-04 16:32929 OSTI; NTIS (US Sales Only) DE91527447 
LRP- 

428/91 16:33305  OSTI; NTIS (US Sales Only); INIS DE91003131 
LUMEDW-MEAN-— 

1017 16:32653  OSTI; NTIS (US Sales Only); INIS DE91642257 
LUMEDW-MEFM-— 

1010-1-100-91 16:32654  OSTI; NTIS (US Sales Only); INIS DE91642258 
LUMEDW-MEMR- 

1001-SE 16:32655 OSTI; NTIS (US Sales Only); INIS DE92601303 
LUMEDW-MEXM-— 

1001-1-126-1991 16:32656 OSTI; NTIS (US Sales Only); INIS DE92601260 
LUNBDS-NBFB- 

1024-1-77-91 16:32522 OSTI; NTIS (US Sales Only) DE91527158 
LUNBDS-NBME- 

91-1002 16:30248 OSTI; NTIS (US Sales Only) DE91527157 
LUND-MPH- 

91-04 16:33146 | OSTI; NTIS (US Sales Only); INIS DE92600633 

91-05 16:31074 OSTI; NTIS (US Sales Only) DE91527240 
LUNFD6-TFME- 

1021-1-10-1991 16:32981 OSTI; NTIS (US Sales Only); INIS DE92600589 

1022-1-66-1991 16:33247  OSTI; NTIS (US Sales Only); INIS DE92600174 
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Report 
Number 


LUTFD2-TFAF- 
1018-1-88-91 
LUTFD2-TFEM- 
91-1001 
LUTKDH-TKKA- 
1003-1-5-89 
LUTMDN-TMVK- 
3134-1-35-91 
5200-1-72-91 
5204-1-49-91 
MAA-RAP- 
2/1986 
MED- 
1001 
1003 
MLM- 
3695 


3703 


MPI-PAE/Exp.El.— 

237 

238 
NASA-TM- 

104528 

105171 
NASA/CR- 

187146 
NDPP-OSP- 

0052 

0053-Rev.A 
NDRL- 

3393 
NEA-CRP-L- 

322 
NEACRP-L- 

325 

330 
NEDO-P- 

9081 
NEFF-Projekt— 

382 
NE-DK- 

551 

573 

576 

577 

580 

581 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 


Abstract 
Number 


16:31848 
16:31138 
16:31324 


16:31197 
16:30443 
16:30444 


16:31257 


16:30876 
16:30877 


16:31842 


16:30104 


16:32930 
16:32328 


16:30408 
16:30716 


16:31315 


16:30105 
16:30106 


16:31833 
16:30733 


16:30178 
16:30736 


16:31139 
16:31082 


16:33537 
16:31300 
16:29819 
16:29764 
16:31026 
16:31785 
16:32420 
16:31316 
16:30316 
16:30346 
16:30347 
16:31198 
16:30358 
16:30329 
16:30411 
16:31199 
16:31161 
16:30412 
16:31200 
16:31301 
16:31162 
16:29813 
16:30249 
16:30428 
16:31086 
16:30413 
16:31207 
16:29765 


Source of 

Availability 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See STEV-ALTD-—91-2 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); Examination paper 
OSTI; NTIS (US Sales Only); Examination paper 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/NASA/33408-5 
See DOE/NASA/16310-16 


See DOE/NASA-0335-3 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/ER/00038-3393 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


See PSI-94 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Cnly) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


Order 
Number 


DE91527221 


DE91527241 


DE91527224 
DE91527223 
DE91527222 


DE91527106 


DE91017075 
DE91017076 


DE91017221 


DE91018132 


DE92704842 
DE92704572 


DE91017857 
DE91017173 


DE91640428 


DE92703747 
DE92703743 


DE92703130 


DE92601572 
DE91527034 
DE91527038 
DE91527039 
DE92601213 
DE91527040 
DE91527036 
DE91527046 
DE91525258 
DE91527047 
DE91527048 
DE91527049 
DE91527050 
DE91525261 

DE91527060 
DE91525286 
DE91527061 

DE91527062 
DE91527063 
DE91527064 
DE91527065 
DE91527068 
DE91525294 
DE91525296 
DE91527069 
DE91525311 

DE91525313 
DE91525319 


NEI-DK- 


Distribution 
Category 


MF-902 
MF-702 
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NEI-DK- 


Report 
Number 


605 
606 
607 
608 
609 
610 
611 

612 
613 
614 
615 
616 
617 
620 
621 


139 
140 
141 
142 
143 
144 
145 
146 
NE-NO- 
123 
124 
125 
127 
NEI-SE- 
70 
71 
82 
NFMW- 
0003. 
NIAR- 
7-(790) 
NIIEFA-P-K- 
0833 
NilYaF-MGU- 
89-45-122 
90-12-158 
NIPER- 
545-Vol.1 
NISK-R- 
10/90 
11/90 
9/90 
NORDITA- 
90/82-A(prepr.) 
91/11-S(prepr.) 
91/15-S(prepr. 
91/17-A(prepr.) 
91/18-A(prepr.) 
91/24-AN(prepr.) 
91/26-P(prepr.) 
91/34-P(prepr.) 
91/35-P(prepr.) 
91/36-P(prepr.) 
91/37-P(prepr.) 
91/38-A(prepr.) 
91/39-S(prepr.) 
NPOC- 


Abstract 
Number 


16:31149 
16:29766 
16:31302 
16:31303 
16:32421 
16:31088 
16:32422 
16:32423 
16:31107 
16:31108 
16:31089 
16:31109 
16:32424 
16:30325 
16:30336 
16:31317 
16:32425 
16:31304 


16:31137 
16:31208 
16:31209 
16:31065 
16:29767 
16:31305 
16:31258 
16:30445 
16:29589 
16:31210 


16:33449 
16:31329 
16:31969 
16:32756 


16:31128 
16:31110 
16:32523 


16:32356 
16:31398 
16:33423 


16:32843 
16:32856 


16:29814 


16:30322 
16:30250 
16:30239 


16:32844 
16:31460 
16:33248 
16:32845 
16:32846 
16:32847 
16:33374 
16:32982 
16:32983 
16:33008 
16:33009 
16:32848 
16:33268 


Source of 
Availability 


OSTI: 
OSTI:; 


OSTI; 
OSTI: 
OSTI: 
OSTI; 
OSTI: 
OSTI: 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI: 
OSTI:; 
OSTI: 
OSTI; 
OSTI:; 
OSTI; 


OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 

ns 


INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; 
OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 


See CNIC—00356 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; 


OSTI; 
OST}; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


NTIS; GPO Dep. 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91525330 
DE91525334 
DE91525336 
DE91525338 
DE91525342 
DE91525344 
DE91525346 
DE91525347 
DE91525349 
DE91525351 
DE91525353 
DE91525355 
DE91525363 
DE91525374 
DE91525376 
DE91525377 
DE91525365 
DE91525379 


DE91527099 
DE91527100 
DE91527101 
DE91527102 
DE91527078 
DE91527109 
DE91527111 
DE91527112 
DE91527113 
DE91527103 


DE92601589 
DE92601571 
DE91527130 
DE92601177 


DE92601550 
DE91527162 
DE91527215 


DE91644608 
DE91643167 


DE91643213 
DE91645141 


DE91017466 


DE91527124 
DE91527125 
DE91527123 


DE92600427 
DE92601093 
DE92600175 
DE92600403 
DE92600428 
DE92600378 
DE92600334 
DE92600493 
DE92600590 
DE92600051 
DE92600052 
DE92600429 
DE92600476 


Distribution 
Category 


MF-125 


91017052 16:30493 OSTI; INIS; U.S. Council for Energy Awareness, 
Suite 400, 1776 | St., N.W., Washington, DC 


20006-2495 


7191017052 
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Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 


ORNLNSIC— 


Distribution 


Number Category 


91017053 16:31129 OSTI; INIS; U.S. Council for Energy Awareness, 7191017053 
Suite 400, 1776 | Street, NW, Washington, 
DC 20006-2495 

91017054 16:30720 OSTI; INIS; U.S. Council for Energy Awareness, 7191017054 
Suite 400, 1776 | Street, NW, Washington, 
DC 20006-2495 


16:30532 See HBEP-58(3P24) 
16:30530 See HBEP-56(3P22) 
16:30531 See HBEP-57(3P23) 
16:30532 See HBEP-58(3P24) 
16:30531 See HBEP-57(3P23) 


16:31111 OSTI; National Regulatory Research Inst., 1080 T191017942 
Carmack Rd., Columbus, OH 43210 


16:30042 OSTI; NTIS (US Sales Only); INIS DE92601522 
NSS-R- 
164 16:31399 OSTI; NTIS (US Sales Only); INIS DE92601052 
NUREG-— 
0020-Vol.15 16:30494 OSTI; NTIS; INIS; GPO 7191017465 
0540-Vol.13-No.6 16:30721 OSTI; NTIS; INIS; GPO 7191017463 
0713-Vol.10 16:30179 OSTI; NTIS; INIS; GPO TI91016957 
0750-Vol.33-No.5 16:30722 OSTI; NTIS; INIS; GPO 7191017384 
0936-Vol.10-No.2 16:30723 OSTI; NTIS; INIS; GPO 7191017478 
0940-Vol.10-No.2 16:30724 OSTI; NTIS; INIS; GPO 7191017462 
1423-Vol.2 16:30043  OSTI; NTIS; INIS; GPO 7191017705 
1442 16:31027 OSTI; NTIS; INIS; GPO 7191017460 
NUREG/CR- 
2000-Vol.10-No.6 16:30725 OSTI; NTIS; INIS; GPO 7191016472 
2000-Vol.10-No.7 16:30726 OSTI; NTIS; INIS; GPO 7191017521 
4063 16:31057  OSTI; NTIS; INIS; GPO 7191017382 
4667-Vol.12 16:31400 OSTI; NTIS; INIS; GPO 7191018449 
4690-Vol.1-Rev.1 16:30727  OSTI; NTIS; GPO 7191016955 
5641 16:30813 OSTI; NTIS; INIS; GPO 7191017295 
5715 16:30818 OSTI; NTIS; INIS; GPO 7191016470 
5740 16:33156 OSTI; NTIS; INIS; GPO TI91017068 
5743 16:30044 OSTI; NTIS; INIS; GPO T1I91018689 
5758-Vol.1 16:31058 OSTI; NTIS; INIS; GPO 7191017810 
5761 16:30592 OSTI; NTIS; INIS; GPO 7191017812 
5763 16:31059 OSTI; NTIS; INIS; GPO 7191017816 
5771 16:31060 OSTI; NTIS; INIS; GPO 7191018416 
OEFZS- 
4575 16:30593 OSTI; NTIS (US Sales Only); INIS DE92601463 
4578 16:32524 OSTI; NTIS (US Sales Only); INIS DE92601129 
16:32525 OSTI; NTIS (US Sales Only); INIS DE92601197 


16:30045 OSTI; NTIS (US Sales Only); INIS DE91642689 
16:32426 OSTI; NTIS (US Sales Only); INIS DE91642112 
16:32561 OSTI; NTIS (US Sales Only); INIS DE91642104 


16:30446 OSTI; NTIS; GPO Dep. 99: DE91017800 


ORNL/ATD- 
53 16:31493 OSTI; NTIS; GPO Dep. 99: DE91015491 


ORNL'CCIP- 

91/12 16:33293  OSTI; NTIS; INIS; GPO Dep. : DE91016775 
ORNL/CON- 

310 16:31211 OSTI; NTIS; GPO Dep. .99: DE91018933 
ORNL/CSD/TM— 

266 16:30737 OSTI; NTIS; GPO Dep. .99: DE91018391 
ORNL/M- 

1521 16:31121 OSTI; NTIS; GPO Dep. .99: DE91017779 

1593 16:32526 OSTI; NTIS (US Sales Only); GPO Dep. 99: DE91017161 

1594 16:32527 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91017159 

1598 16:32528 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91017160 
ORNL/NSIC— 

200-Vol.10-No.6 16:30725 See NUREG/CR-—2000-Vol.10-No.6 

200-Vol.10-No.7 16:30726 See NUREG/CR-2000-Vol.10-No.7 
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ORNL/PPA- 


Report 
Number 


ORNL/PPA- 
90/2 
ORNL/RASA- 
90/7 
ORNL/RSIC— 
49/R1 
ORNL/TM- 
11307 
11444 
11709 
11830 
11844 
11855 
11902 
6126 
ORNLAr- 
91-14 
91/11 
91/20 
91/21 
ORO- 
4207-23 


OY/PSTL-TIED— 
72 
73 
PATENTS- 


Abstract 
Number 


16:31093 


16:32529 


16:33156 


16:30046 
16:33450 
16:30047 
16:31843 
16:33512 
16:32427 
16:33294 
16:29725 


16:31877 
16:31876 
16:30048 
16:30537 
16:30823 
16:30880 
16:33010 
16:33011 
16:33295 
16:33451 
16:32224 
16:32329 
16:32225 
16:33067 


16:31094 
16:31212 


16:29794 


16:29795 


16:29796 


16:29803 


16:29816 


16:29818 


16:29824 


16:29825 


ERA Vol. 16, No. 11 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 


See NUREG/CR-5740 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/ER/04207-23 
See DOE/ER/12901—1 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 


GPO 
Dep. 


E 1.99: 


Order 
Number 


DE91014944 


DE91017778 


DE91017172 
DE91017937 
DE91017918 
DE91015942 
DE91017601 
DE91017131 
DE91017600 
DE91016942 


DE91017724 
DE91017725 
DE91017639 
DE91018442 


DE92600053 
DE92600054 
DE92600030 
DE92601590 
DE92601368 
DE92601499 
DE92601369 
DE92600690 


DE91527104 
DE91527110 


Distribution 
Category 


MF-902 


MF-902 





PATENTS-US— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


16:29826 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:29827 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:29829 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:30319 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:30440 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31083 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31218 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31219 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31220 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31263 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31318 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31321 Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31323 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:31898 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
PATENTS-US— 
A7186992 16:32370 OSTI; NTIS; GPO Dep. 
A7226571 16:33424 OSTI; NTIS; GPO Dep. 
A7227021 16:31080 OSTI; NTIS; GPO Dep. 
A7231427 16:29887 OSTI; NTIS; GPO Dep. 
A7232200 16:31494 OSTI; NTIS; GPO Dep. 
A7233511 16:31495 OSTI; NTIS; GPO Dep. 
A7235078 16:31959 OSTI; NTIS; GPO Dep. 
A7235079 16:31878 OSTI; NTIS; GPO Dep. 
A7236438 16:32562 OSTI; NTIS; GPO Dep. 
A7236582 16:33513 OSTI; NTIS; GPO Dep. 


DE91017144 MF-706 
DE91017145 MF-420 
DE91017146 MF-400 
DE91017147 MF-706 
DE91017327 MF-706 
DE91017328 MF-706 
DE91017329 MF-404 
DE91017330 MF-706 
DE91017331 MF-603 
DE91017332 MF-406; 

MF-404 


mmm mMmMmmmmmm 
8888888888 
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PATENTS-US— 


Report Abstract Source of GPO Order Distribution 
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® 
B 


DE91017333 MF-706 
DE91017135 MF-704 
DE91017334 MF-721 
DE91017335 MF-102 
DE91017336 MF-704 
DE91017337 MF-706 
DE91017338 MF-506 
DE91017339 MF-706 
DE91017340 MF-404 
DE91017342 MF-109 
DE91017343 MF-406 
DE91017344 MF-706 
DE91017345 MF-706 
DE91017346 MF-706 
DE91017347 MF-706 
DE91017348 MF-406 
DE91017349 MF-272 
DE91017350 MF-706 
DE91017351 MF-215 
DE91017352 MF-401 
DE91017353 MF-706; 
MF-702 
DE91017354 MF-706 
DE91017355 MF-506 
DE91016971 MF-333 
DE91016972 MF-706 
DE91016973 MF-704; 
MF-701 
DE91017136 MF-404 
DE91016975 MF-706 
DE91016976 MF-706 
DE91017137 MF-231 
DE91017138 MF-406 
DE91016977 MF-706 
DE91017134 MF-706 
DE91016851 MF-506 
DE91017139 MF-704 
DE91016856 MF-501 
DE91017141 MF-408 
DE91016890 MF-406 


A7237191 16:30205 OSTI; NTIS; GPO Dep. 
A7237203 16:31960 OSTI; NTIS; GPO Dep. 
A7237263 16:31259 OSTI; NTIS; GPO Dep. 
A7238213 16:29590 OSTI: NTIS; GPO Dep. 
A7238448 16:31461 OSTI; NTIS; GPO Dep. 
A7238450 16:32367 OSTI; NTIS; GPO Dep. 
A7238661 16:29888 OSTI; NTIS; GPO Dep. 
A7239584 16:32011 OSTI; NTIS; GPO Dep. 
A7243534 16:32012 OSTI; NTIS; GPO Dep. 
A7244759 16:32348 OSTI; NTIS; GPO Dep. 
A7244779 16:31879 | OSTI; NTIS; GPO Dep. 
A7246062 16:31880 | OSTI; NTIS; GPO Dep. 
A7249814 16:31881 OSTI; NTIS; GPO Dep. 
A7249815 16:32013 OSTI; NTIS; GPO Dep. 
A7250592 16:31322 OSTI; NTIS; GPO Dep. 
A7250672 16:31882 | OSTI; NTIS; GPO Dep. 
A7251484 16:31496 OSTI; NTIS; GPO Dep. 
A7251485 16:31883 | OSTI; NTIS; GPO Dep. 
A7253633 16:31081 OST}; NTIS; GPO Dep. 
A7253634 16:31690 OSTI; NTIS; GPO Dep. 
A7256429 16:32563 OSTI; NTIS; GPO Dep. 


S88SSBESBRBBESERBEE BE 


A7256430 16:32014 OSTI; NTIS; GPO Dep. 
A7256431 16:31884  OSTI; NTIS; GPO Dep. 
A7256432 16:32015 | OSTI; NTIS; GPO Dep. 
A7256839 16:32016 OSTI; NTIS; GPO Dep. 
A7258543 16:31497 OSTI; NTIS; GPO Dep. 


a a a 


A7259389 16:31401 OSTI; NTIS; GPO Dep. 
A7259556 16:32349 OSTI; NTIS; GPO Dep. 
A7259564 16:31402 OSTI; NTIS; GPO Dep. 
A7259634 16:30417 OSTI; NTIS; GPO Dep. 
A7260347 16:30234 OSTI; NTIS; GPO Dep. 
A7260756 16:32017 OSTI; NTIS; GPO Dep. 
A7262632 16:31885 OSTI; NTIS; GPO Dep. 
A7272583 16:30814 | OSTI; NTIS (US Sales Only); GPO Dep. 
A7274892 16:32018 | OSTI; NTIS; GPO Dep. 
A7279694 16:31168 | OSTI; NTIS (US Sales Only); GPO Dep. 
A7302289 16:32657 OSTI; NTIS; GPO Dep. 
A7303181 16:32342 OSTI; NTIS; GPO Dep. 
PEL- 
294-(O) 16:30738 OSTI; NTIS (US Sales Only); INIS 
295 16:30739 OSTI; NTIS (US Sales Only); INIS 
296 16:30740 OSTI; NTIS (US Sales Only); INIS 
297 16:30741 OSTI; NTIS (US Sales Only); INIS 
303 16:30594 OSTI; NTIS (US Sales Only); INIS 
305 16:30742 OSTI; NTIS (US Sales Only); INIS 
307 16:30595 OSTI; NTIS (US Sales Only); INIS 
PFC/RR- 
91-9 16:33396 See DOE/ET/51013-292 
PNL- 


MMMM OmMMMmmMmm mmmmm MMMM MMMM MMMM MMmMmMmmmmm 


.99: 
.99: 
.99: 
.99: 
.99: 
-99: 
.99: 
.99: 
.99: 
.99: 
.99: 
.99: 
99: 
.99: 
.99: 
.99: 
-99: 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


DE92601375 
DE92601376 
DE92601377 
DE92601378 
DE92601379 
DE92601380 
DE92601381 


3594-Rev.11 
6241-Rev.2 


6450-45-HEDR 


7220 
7508 
7518 
7600-Pt.1 
7725 
7733 
7736-Vol.1 
7750 
7766 
7769 
7771 
7772 
7773 
7778 
PNL-SA- 
18835 
18870 


16:31130 
16:31131 
16:30107 
16:31075 
16:29922 
16:30592 
16:32757 
16:31059 
16:31462 
16:31058 
16:32530 
16:30049 
16:31095 
16:33452 
16:33203 
16:32564 
16:29923 


16:31213 
16:32600 
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OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5761 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5763 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5758-Vol.1 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


— ot ok ot ot 


8 8 8888e 


ee oe oe oe oe ee _ 


mm mmmmmmm m m mmmmm 


—_ 


88 8888888 


DE91018001 
DE91017242 
DE91018115 
DE91017858 
DE91017629 


DE91015807 
DE91017628 


DE91017598 
DE91017597 
DE91016703 
DE91017811 
DE91017627 
DE91018366 
DE91018131 


DE91017421 
DE91017422 


MF-721 
MF-810 
MF-707 
MF-202 
MF-810 


MF-408 
MF-313 


MF-702 
MF-812 


MF-607 
MF-607 


MF-812 


MF-350 
MF-408 





1024/TR-1119 
94 


96 
PUR- 
91017408 


REPO- 
38. 
44. 
RFP- 
4327 
4381 
4386 
4471 
RFP-ADD- 
0009 
0010 
0011 
RISO-M- 
2905 
2925 
2933 
2934 
RISO-METAL-S— 
8906 
RISO-R- 
584 
587 
SAND— 
82-0396 
88-2291 
89-2989 
90-0626 
90-1471 
90-2509C 
90-2530C 
90-2826 
90-3048C 
90-3139C 


Abstract 
Number 


16:31076 
16:31232 
16:31067 
16:30050 
16:31306 
16:32780 
16:32758 
16:31141 
16:30051 
16:31403 
16:30430 
16:33063 
16:31214 
16:30052 
16:31215 
16:31072 
16:30053 
16:30054 
16:30055 
16:33249 
16:31233 


16:31786 


16:33425 
16:33375 


16:33376 


16:29768 
16:31082 


16:32531 


16:31122 


16:32447 
16:29941 


16:31404 
16:29924 
16:29873 
16:31886 


16:30180 
16:30181 
16:30182 


16:30439 
16:32533 
16:29769 
16:32534 


16:31973 


16:29770 
16:30429 


16:33514 
16:33296 
16:33515 
16:30056 
16:30418 
16:30057 
16:30753 
16:30058 
16:31498 
16:32210 


Source of 
Availability 


23 
PO 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


888888888888888888888 


OSTI; NTIS; GPO Dep. 


a 
© 
© 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


mmm mM MMMM MMMM MM MMM Mm mmmmmm 


8% 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, Bern (CH) 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; Purdue University, School of Engi- 
neering, West Lafayette, IN 47907 


See CNEA-NT-20/89 
See CNEA-NT-26/89 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 


Mmmm mmmmmm 
S8Ssssssss 


888 8888 


Order 
Number 


DE91017534 
DE91017287 
DE91017533 
DE91017841 
DE91017531 
DE91015779 
DE91017844 
DE91017530 
DE91017536 
DE91017418 
DE91017535 
DE91017420 
DE91017843 
DE91017842 
DE91018472 
DE91017425 
DE91016123 
DE91018222 
DE91017417 
DE91017423 
DE91018361 


DE91017840 


DE91016210 
DE91016214 


DE91016212 


DE91016791 
DE91523101 


DE91003129 


DE91017408 


DE91017210 
DE91017211 
DE91017714 
DE91017302 


DE91017757 
DE91018093 
DE91017758 


DE91525288 
DE92601198 
DE91525290 
DE92601199 


DE91525317 


DE91527042 
DE91525292 


DE91018128 
DE91017717 
DE91018130 
DE91016871 
DE91017721 
DE91017310 
DE91017986 
DE91017719 
DE91017845 
DE91018357 


SAND- 


Distribution 
Category 


MF-202 
MF-706 
MF-528 
MF-510 
MF-512 
MF-408 
MF-600 
MF-350 
MF-510 
MF-504 
MF-261 
MF-413 
MF-350 
MF-511 
MF-350 
MF-221 
MF-711 
MF-510 
MF-510 
MF-500 
MF-330 


MF-903 


PC-420 
PC-420; 
PC-426 
PC-420; 
PC-426; 
PC-427 


MF-104 


MF-705 
MF-405 
MF-705 
MF-721 
MF-275 
MF-902 
MF-506 
MF-721 
MF-706 
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SAND- 


Order Distribution 
Number Category 


Report Abstract Source of 
Number Number Availability 


dO 
Re 


90-3161C 16:32350 OSTI; NTIS; GPO Dep. 
90-3204C 16:33516 OSTI; NTIS; GPO Dep. 
90-3213C 16:33426 OSTI; NTIS; INIS; GPO Dep. 
90-3248C 16:31405 OSTI; NTIS; GPO Dep. 


DE91018002 MF-706 
DE91018398 MF-900 
DE91016647 MF-420 
DE91018348 MF-704; 
MF-706 
DE91016499 MF-237 
DE91017987 MF-423 
DE91017846 MF-704 
DE91016708 MF-700 
DE91016194 MF-706 
DE91017213 MF-515 
DE91016112 MF-700 


ee oe a 


90-7036 16:30419 OSTI; NTIS; GPO Dep. 
91-0006C 16:31406 OSTI; NTIS; GPO Dep. 
91-0041C 16:31407  OSTI; NTIS; GPO Dep. 
91-0116C 16:32376 OSTI; NTIS; GPO Dep. 
91-0208C 16:32361 OSTI; NTIS (US Sales Only); GPO Dep. 
91-0248 16:30206 OSTI; NTIS (US Sales Only); GPO Dep. 
91-0265C 16:30207 OSTI; NTIS (US Sales Only); GPO Dep. 


1004 


91-0278C 
91-0291C 
91-0376C 
91-0430C 
91-0516 

91-0518C 
91-0587C 
91-0625C 
91-0686C 
91-0726C 


91-0765C 
91-0789C 
91-0822 

91-0835 

91-0840C 
91-0863C 
91-0914C 
91-0945C 
91-0959 

91-0966C 
91-0967C 
91-0983C 
91-0998C 
91-1019C 
91-1045 

91-1248C 
91-1265C 
91-1326C 
91-1348C 
91-1354C 
91-1391C 
91-1461C 
91-1504C 
91-1505C 
91-1506C 
91-1519C 
91-1521C 
91-1593C 
91-1604C 
91-1614C 


91-1649C 
91-1687C 
91-1710C 
91-1719C 
91-1750C 
91-1832C 
91-1890C 
91-1905C 
91-1937C 
91-7005 

91-7010 

91-7052 


91-8-0874C 
spc— 


91-00052 
91-00059 


16:32377 
16:31887 
16:31888 
16:30059 
16:30403 
16:31694 
16:30183 
16:30060 
16:30061 
16:32535 


16:32378 
16:32019 
16:30754 
16:30818 
16:31408 
16:31499 
16:31500 
16:33250 
16:30755 
16:32020 
16:32021 
16:31889 
16:33427 
16:33428 
16:32022 
16:32351 
16:32362 
16:31890 
16:31061 
16:30878 
16:30208 
16:31409 
16:31891 
16:30062 
16:31501 
16:31332 
16:32211 
16:30717 
16:29925 
16:30063 


16:32536 
16:31892 
16:31333 
16:33453 
16:33518 
16:31787 
16:30409 
16:30718 
16:33377 
16:30404 
16:30420 
16:30064 
16:33517 


16:32233 
16:32234 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5715 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See ANL-HEP-TR-91-69 
See ANL-HEP-TR-91-71 


SESSSESIESISEEESE 8888 


mmm MMMM MMMM MMM Mmmm mm mmmm 
a ee ee ee ee ee ee ee ee 


a od ot 


eee ek ek wk ek we eh wt ot od wt ot 


SSSSSSBSSSSSS SESSSBBessssssssssessessss Bee 


E 
E 
E 
E 
E 
E 
E 
E 
E 
= 
E 
E 
= 
E 
E 
= 
E 
E 
e 
E 
E 
= 
E 
E 
E 
E 
E 
e 
E 
E 
E 
& 
E 
E 
E 
E 
e 
E 
E 


ee ee ee ee ee ee ee ee ae ae ee 


DE91008178 
DE91016200 
DE91016187 
DE91017985 
DE91018307 
DE91016120 
DE91017314 
DE91016191 
DE91018319 
DE91018683 


DE91010864 
DE91017457 
DE91016060 


DE91016403 
DE91016192 
DE91017458 
DE91018362 
DE91017924 
DE91018399 
DE91018400 
DE91017058 
DE91017450 
DE91017449 
DE91017718 
DE91016189 
DE91014652 
DE91017988 
DE91016646 
DE91014705 
DE91016188 
DE91017309 
DE91016190 
DE91015433 
DE91017067 
DE91016128 
DE91017319 
DE91016707 
DE91017313 
DE91017459 


DE91016645 
DE91017455 
DE91016115 
DE91016117 
DE91016643 
DE91017456 
DE91017998 
DE91017982 
DE91018356 
DE91017922 
DE91017716 
DE91018888 
DE91011502 


MF-705 
MF-700 
MF-706 
MF-902 
MF-274 
MF-704 
MF-721 
MF-800 
MF-902 
MF-721; 
MF-702 
MF-705 
MF-706 
MF-523 


MF-804 
MF-704 
MF-704 
MF-700 
MF-705 
MF-706 
MF-705 
MF-906 
MF-712 
MF-712 
MF-706 
MF-700 
MF-706 
MF-706 
MF-741 
MF-741 
MF-700 
MF-706 
MF-705 
MF-721 
MF-704 
MF-906 
MF-706 
MF-743 
MF-820 
MF-706; 
MF-721 
MF-702 
MF-706 
MF-700 
MF-700 
MF-705 
MF-706 
MF-235 
MF-700 
MF-420 
MF-237 
MF-275 
MF-902 
MF-405 





Report 
Number 


SEI-EED- 
2 


10 
SERI/SP- 
220-4403 
SERI/TP- 
254-3457 
262-4118 


SG-VARIA- 
271 

SINRE- 
0019. 
0022. 

SINS- 
2083/P-3/E/B 
2084/P-3/E/B 
2085/P-3/E/B 
2089/P-6/PH/A 
2090/P-5/PP/A 
2095/P-3/E/B 
2096/P-3/E/B 
2102/P-5/PP/A 

SIP- 

0042. 
sis— 

199171 

1991:2 

1991:3 

1991:4 
SJF-Orlentering— 


Abstract 
Number 


16:31154 
16:30317 
16:31096 
16:31155 
16:31156 


16:30337 


16:30421 
16:30357 


16:30422 


16:32235 
16:31943 


16:32330 
16:32331 
16:32332 
16:32984 
16:33306 
16:32023 
16:32333 
16:33378 


16:30757 


16:32658 
16:32428 
16:32429 
16:31062 


16:31260 


16:31788 
16:31789 
16:31790 
16:30065 
16:31844 
16:32822 
16:30066 
16:32537 
16:32823 
16:32565 
16:30067 
16:32824 
16:32566 
16:32538 


16:31132 
16:31133 
16:31134 
16:31135 


16:32212 
16:32112 
16:32931 
16:32993 
16:32985 
16:32213 
16:33519 
16:32067 
16:32849 
16:32932 
16:32334 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See STEV-SOL-91-3 


See CNIC—00291 
See CNIC—00427 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See CNIC—00438 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; iNIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE91527210 
DE91527211 
DE91527212 
DE91527213 
DE91527214 


DE91015003 


DE91002193 
DE91002164 


DE91646042 
DE91646043 
DE91646044 
DE91643342 
DE91643065 
DE91646127 
DE91646076 
DE91643106 


DE92601231 
DE92601159 
DE92601160 
DE92601214 


DE91527045 


DE92600926 
DE92600927 
DE92600928 
DE92601053 
DE92600993 
DE92601579 
DE92601145 
DE92601130 
DE92601146 
DE92601151 
DE92601147 
DE92601148 
DE92601152 
DE92601131 


DE92601551 
DE92601552 
DE92601553 
DE92601554 


DE91017126 
DE91018414 
DE91018878 
DE91018294 
DE91016048 
DE91017129 
DE91018151 
DE91018413 
DE91018415 
DE91018885 
DE91018880 


SLAC-TN- 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-405 
MF-414 
MF-414 
MF-414 
MF-414 


ee ek ek wk tk ok ot ot ot ot 


88 8888ssssssss 


16:32994 OSTI; NTIS; INIS; GPO Dep. DE91018882 MF-414 


16:32893  OSTI; NTIS; INIS; GPO Dep. 
16:32214 OSTI; NTIS; INIS; GPO Dep. 


DE91017130 MF-414 
DE91018015 MF-414 


mm Mmmm MmMmmmmmm 


—_ ot 
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SLAC-Trans— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


SLAC-Trans— 
0233 16:32068 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91018520 MF-414 


SLU-ISK-U- 
131-88 
182-90 


SLU-MIKRO-R- 


49 
SLU-REK- 
65 
SLY-JULK- 
3/88 
SMC- 
0036. 
0041. 
SMHI-RO- 
13-91 
SNV- 
3696 
3742 
3774 
3818 
3820 
3846 
3849 
3856 
3862 
3868 
3874 
3891 
3897 
3905 
.\ SP- 
90-17 
SSCL- 
333 
399-Rev.1 
413 
442 
472 
493 
494 
499 
SSCL-SR- 
1152 
SSI-P— 
344.86 
STEV-ALTD- 
91-2 
STEV-FBT-— 
91-7 
91-8 
91-9 
91-12 
91-14 
91-16 
91-17 
91-18 
91-20 
91-21 
STEV-FJV— 
91-04 
STEV-FTB— 
91-15 
STEV-GT- 
91-1 
91-2 
STEV-NYEL— 
91-1 
STEV-SOL- 
91-3 


16:30338 
16:30318 


16:30251 
16:32690 
16:31157 


16:32696 
16:33161 


16:32567 


16:32568 
16:32430 
16:30819 
16:32569 
16:32431 
16:30820 
16:32570 
16:32432 
16:32539 
16:30821 
16:32571 
16:32759 
16:32433 
16:32434 


16:31502 


16:32113 
16:32215 
16:32335 
16:32114 
16:32115 
16:32336 
16:32337 
16:32116 


16:32338 
16:32572 
16:31324 


16:31849 
16:29771 
16:30447 
16:32435 
16:30326 
16:32436 
16:29772 
16:31791 
16:32437 
16:31792 


16:31307 
16:30327 


16:30425 
16:29815 


16:31169 


16:30422 
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See STEV-TB-91-29 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


See CNIC—00333 
See CNIC—00370 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


) 

) 
OSTI; NTIS (US Sales Only); INIS 

) 

) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Saies Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


m mmmmmmmm 
8 88888888 


_ 


DE91527225 
DE91527239 
DE92601201 


DE91527105 


DE91527226 


DE91527229 
DE91527145 
DE92601224 
DE91527146 
DE91527147 
DE92601225 
DE92601153 
DE91527230 
DE91527231 
DE92601226 
DE91527228 
DE92601190 
DE91527232 
DE91527233 


DE91527154 


DE91017933 
DE91017239 
DE91017238 
DE91017237 
DE91017595 
DE91018292 
DE91018291 
DE91017596 


DE91018661 
DE92601154 
DE91527184 


DE91527185 
DE91527186 
DE91527202 
DE91527187 
DE91527219 
DE91527218 
DE91527216 
DE91527208 
DE91527217 
DE91527209 


DE91527204 
DE91527203 


DE91527205 
DE91527206 


DE91527188 


DE91527189 





Report 
Number 


STEV-TB- 
91-5 
91-6 
91-16 
91-17 
91-18 
91-19 
91-20 
91-21 
91-23 
91-24 
91-25 
91-26 
91-29 
STEV-TORV- 
91-2 
91-3 
91-4 
91-5 
sTu- 
90-1069 
STU-I- 
817-90 
STUDSVIK-ED- 
90-30 
STUDSVIK-NF(P)- 
90-43 
90-83, 
STUDSVIK-NF(R)}- 
84/42 
SV-UB- 
91-17 
91-18 
91-21 
SV-UE- 
91-15 


TRITA-PFU- 
91-02 
TTKK-LT- 
64 
TVA/PUB— 
90/6 
TYOT-JULK— 
316 
UCD- 
472-136 
UCID- 
21658 
21828 
21921 
UCRL- 
102260 
102272 
102779 
102867 
53674-Rev.1 
53953 
UCRL-CR- 
103758-SUP 
105009 
105166-1 
106325 
107206 


Abstract 
Number 


16:30348 
16:30252 
16:30339 
16:30323 
16:30340 
16:30341 
16:30342 
16:30343 
16:30344 
16:30253 
16:30240 
16:30345 
16:30338 


16:29591 
16:29701 
16:29702 
16:29578 
16:31319 
16:31325 
16:31307 


16:30065 
16:30065 


16:30519 
16:30254 
16:30241 
16:30255 
16:31066 
16:29726 
16:29592 
16:31077 
16:32941 
16:33379 
16:30256 
16:31097 
16:31261 
16:32760 
16:31793 
16:32540 
16:31063 
16:32438 
16:32352 
16:30405 
16:31112 
16:30184 
16:30108 
16:32024 
16:32368 


16:32369 
16:31503 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See STEV-FJV—91-04 


See SKB-TR-91-03 
See SKB-TR-91-03 


See HBEP-36(2G7) 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


See DESY-91-031 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep 


OSTI: NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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— = ot 


oh ah od ad od od 


Order 
Number 


DE91527190 
DE91527191 
DE91527169 
DE91527170 
DE91527171 
DE91527172 
DE91527173 
DE91527174 
DE91527176 
DE91527177 
DE91527178 
DE91527179 
DE91527207 


DE91527180 
DE91527181 
DE91527182 
DE91527183 
DE91527144 


DE91527155 


DE91527236 
DE91527237 
DE91527238 
DE91527153 
DE91527192 
DE91527220 


DE91527090 


DE92600335 
DE91527114 
DE91015965 
DE91527091 
DE91017919 


DE91017525 
DE91017523 
DE91017234 


DE91017445 
DE91017426 
DE91017439 
DE91017438 
DE91017594 
DE91017856 


DE91017077 
DE91017442 
DE91017545 
DE91017440 


UCRL-CR- 


Distribution 
Category 


MF-408 


MF-800 
MF-702 
MF-702 


MF-403 
MF-702 
MF-702 
MF-702 
PC-703 
PC-702 


MF-700 


MF-706 


mmmmmn mmmmmm mmm m 
88888 888888 B88 8 
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16:31893  OSTI; NTIS; GPO Dep. DE91017541 MF-700 
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UCRL-CR- 


Report 
Number 


107238 


107467-Vol.3-Pt.1 


107492 
107493 
107574 
107841 
107855 
107918 
107988 
108063 
UCRL-ID- 
104683 
104715 
104757 
107440 
107829 
107987 
108037 
108040 
108096 
UCRL-JC- 
103105 
103744 
103764 
104832 
105079 
105085 
105147 
105165 
105250 
105422 


105473 
105554 
105582 
105586 
105661 
105706 
105730 
105739 
105815 
105816 
105833 
105846 
105883 
105900 
105909 
106147 
106183 
106273 
106274 
106327 
106443 
106542 
106792 
106807-Rev.1 
106849 
106917 


106956 
107004 


107018 
107018-Rev.1 
107020 
107117 
107250 
107353 
107382 
107423 


Abstract 
Number 


16:31334 
16:31695 
16:32775 
16:32776 
16:32761 
16:32850 
16:33380 
16:31098 
16:33381 
16:32580 


16:33529 
16:30068 
16:30069 
16:31894 
16:30209 
16:32372 
16:33382 
16:33251 
16:33383 


16:30070 
16:30071 
16:31463 
16:30072 
16:33297 
16:32762 
16:32777 
16:32778 
16:33298 
16:31410 


16:32025 
16:32216 
16:32026 
16:33429 
16:32027 
16:33252 
16:33430 
16:32028 
16:32029 
16:32030 
16:33431 
16:30223 
16:33253 
16:32031 
16:33432 
16:30210 
16:31262 
16:33433 
16:33434 
16:31895 
16:33435 
16:33147 
16:31896 
16:31308 
16:31897 
16:32340 


16:31961 
16:32373 


16:33530 
16:33531 
16:33532 
16:32851 
16:32541 
16:32872 
16:30235 
16:33157 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE91017448 
DE91018459 
DE91017443 
DE91017446 
DE91017427 
DE91017071 
DE91017441 
DE91017073 
DE91017074 
DE91017669 


DE91017236 
DE91017526 
DE91017524 
DE91017522 
DE91017232 
DE91017527 
DE91018652 
DE91018295 
DE91018490 


DE91017652 
DE91016564 
DE91017096 
DE91017170 
DE91017656 
DE91016919 
DE91017092 
DE91017546 
DE91015763 
DE91017431 


DE91017665 
DE91017658 
DE91017432 
DE91017663 
DE91017544 
DE91016930 
DE91017086 
DE91017088 
DE91016558 
DE91016560 
DE91016918 
DE91017085 
DE91017093 
DE91017668 
DE91016923 
DE91017080 
DE91017097 
DE91017084 
DE91017091 
DE91017447 
DE91018464 
DE91017444 
DE91017428 
DE91018462 
DE91016562 
DE91017660 


DE91017430 
DE91017650 


DE91011535 
DE91016565 
DE91011539 
DE91016927 
DE91015179 
DE91016920 
DE91016925 
DE91015677 


Distribution 
Category 


MF-706 
MF-700 
MF-707 
MF-702 
MF-507 
MF-700 
MF-706 
MF-700 
MF-700 
MF-702 


MF-705 
MF-814 
MF-802 
MF-706 
MF-700 
MF-700 
MF-705 
MF-705 
MF-700 


MF-814 
MF-802 
MF-712 
MF-814 
MF-713 
MF-702 
MF-702 
MF-702 
MF-706 
MF-706; 
MF-704 
MF-704 
MF-706 
MF-706 
MF-700 
MF-706 
MF-712 
MF-700 
MF-700 
MF-712 
MF-712 
MF-712 
MF-712 
MF-700 
MF-706 
MF-712 
MF-700 
MF-721 
MF-712 
MF-712 
MF-707 
MF-742 
MF-413 
MF-706 
MF-420 
MF-706 
MF-702; 
MF-706 
MF-706; 
MF-704 
MF-702; 
MF-706 
MF-705 
MF-405 
MF-705 
MF-700 
MF-403 
MF-700 
MF-712 
MF-707 





Report 
Number 


107488 
107583 
107589 
107592 
107685 
107698 
107753 
107782 
107834 
107888 
107927 
107942 
107979 
107980 
107984 
107990 
108009 
108010 
108014 
108031 
108032 
108033 
108038 
108076 
108077 
UCRL-LR- 
105821-91-2 
106135 
107155 
107454 
107781 
UCRL-MA- 
107021 
UCRL-TT- 
105571 
106729 
UCSBTH- 
91-22. 
UKN— 
87. 
UM-P— 
91/61 
USGS-OFR- 
87-536 


90-362 


90-500 


90-569 
91-118 
USGS-WRI- 
88-4168 
88-4221 
USGS/OFR- 
91-178 
UTK- 
91/06 
UVA- 
527406/NEEP91/101 


Abstract 
Number 


16:31411 
16:30236 
16:30224 
16:33436 
16:33299 
16:31412 
16:33158 
16:32852 
16:33533 
16:32032 
16:32354 
16:33300 
16:32853 
16:32854 
16:32363 
16:32659 
16:33301 
16:33159 
16:32439 
16:32886 
16:32887 
16:32888 
16:32440 
16:33269 
16:33254 


16:33437 
16:32825 
16:32873 
16:32374 
16:30073 
16:33534 


16:30225 
16:31413 


16:33009 
16:30013 
16:32116 


16:32581 


16:30074 


16:32826 


16:32353 


16:32827 
16:30075 
16:32582 


16:30077 
16:32464 


16:30076 
16:33293 


16:30705 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NORDITA-91/37-P(prepr.) 
See DOE-RW-89.110 
See SSCL-499 


OSTI; US Geological Survey, Books and Open- 
File Reports Section, Federal Center, Box 
25425, Denver, CO 80225 

OSTI; NTIS; INIS; GPO; US Geological Survey, 
Books and Open-File Reports Section, Box 
25425, Mail Stop 517, Federal Center, Den- 
ver, CO 80225-0425; GPO Dep. 

OSTI; INIS; U.S.G.S. Open File Service, Box 
25425, Denver Federal Center, Denver, CO 
80225 

OSTI; NTIS; INIS; US Geological Survey, Books 
and Open-File Reports Section, Box 25425, 
Federal Center, Denver, CO 80225; GPO 


Dep. 

OSTI; INIS; USGS Open File Service, Box 
25425, Denver Federal Center, Denver, CO 
80225 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See DOE/SRA/14017—-1 


OSTI; NTIS; GPO Dep. 
See ORNLICCIP-91/12 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE91017082 
DE91017464 
DE91017090 
DE91017542 
DE91016607 
DE91018466 
DE91015764 
DE91017083 
DE91017667 
DE91016605 
DE91017666 
DE91017659 
DE91016921 
DE91016608 
DE91017664 
DE91016569 
DE91017653 
DE91016563 
DE91017654 
DE91017662 
DE91017661 
DE91017657 
DE91017651 
DE91017655 
DE91016571 


DE91017920 
DE91017132 
DE91016632 
DE91017240 
DE91017528 
DE91017437 


DE91017785 
DE91018408 


7191017831 


DE91017419 


7191017520 


DE91018394 


7191017809 
DE91018181 
DE91017939 


DE91018333 


DE91018322 


DE91017356 
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UVA- 


Distribution 
Category 


MF-411 
MF-706 
MF-712 
MF-712 
MF-700 
MF-704 
MF-700 
MF-700 
MF-700 
MF-700 
MF-403 
MF-700 
MF-700 
MF-700 
MF-706 
MF-405 
MF-700 
MF-705 
MF-402 
MF-700 
MF-705 
MF-705 
MF-402 
MF-700 
MF-712 


PC-712 
PC-702 
MF-505 
PC-700 
PC-701 


MF-705 


MF-732 
MF-700 


MF-406; 
MF-413 


1009 





UW-CPTC- 


Report 
Number 


UW-CPTC— 
91-7 
91-10 


VTT-SYMP- 

85 
VTT-TIED- 

1136 

1194 
Vejdatalab-R— 

49 

79 

94 
WAPD-RC/E(EE)}- 

1562 
WHC-EP- 

0182-35 

0182-38 

0394-2 

0436 

0437 

0438 
WHC-MR- 

0213 

0248 
WHC-SA- 

0999 

1047 

1063 

1064 

1067 

1071 

1075 


1076 
1089 
1093 
1102 


Abstract 
Number 


16:33384 
16:33385 


16:33313 
16:32855 


16:33302 
16:32855 
16:32946 
16:33303 
16:32947 
16:32948 
16:32986 


16:29730 
16:29731 


16:29703 


16:31216 
16:31217 


16:31234 
16:31235 
16:31236 


16:30109 


16:30078 
16:30079 
16:32583 
16:30080 
16:29926 
16:30110 


16:30081 
16:30185 


16:30082 
16:30706 
16:30707 
16:30708 
16:30709 
16:30083 
16:30710 


16:30719 
16:33454 
16:30711 
16:30084 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/ER/53243—-4 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


See UWExpPh-—1991-7 
See HEPHY-PUB-549/91 


OSTI; NTIS (US Sales Only); INIS 


See HEPHY-PUB-552/91 
See HEPHY-PUB-553/91 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


ak ik ek ok od od _ 


—_> A 


ek ek ek ok od ok 


Order 
Number 


DE91018262 
DE91018263 


DE92600430 


DE92600009 


DE92600008 


DE92600591 


DE91527082 
DE91527081 


DE91527115 


DE91527084 
DE91527085 


DE91525328 
DE91525326 
DE91525324 


DE91016448 


DE91018148 
DE91018135 
DE91016737 
DE91016389 
DE91016393 
DE91018136 


DE91018255 
DE91018154 


DE91016946 
DE91017734 
DE91017740 
DE91017739 
DE91017807 
DE91018147 
DE91017808 


DE91017767 
DE91017766 
DE91017741 
DE91016787 
DE91017764 


Distribution 
Category 


PC-427 
PC-427 


MF-502 


MF-902 
MF-902 
MF-903 
MF-940 
MF-940 
MF-630 


MF-900 
MF-902 


MF-S00 
MF-520 
MF-520 
MF-520 
MF-530 
MF-940 
MF-530; 
MF-510 
MF-528 
MF-700 
MF-535 
MF-940 
MF-700 


1104 16:30211  OSTI; NTIS (US Sales Only); GPO Dep. 
1105 16:30212  OSTI; NTIS (US Sales Only); GPO Dep. 
1110 16:30186  OSTI; NTIS; INIS; GPO Dep. 

1112 16:30213  OSTI; NTIS (US Sales Only); GPO Dep. 


DE91017768 MF-700 
DE91017735 MF-741 
DE91017737 MF-700 


1130 
1132 
1171 


16:30085 
16:30086 
16:30087 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE91016733 
DE91016734 
DE91018144 


MF-940 
MF-940 
MF-711 


MMMM M MMMM MMMM mm mmmmmm mM 
S8S8SSsssssss Beeesss 88 888888 8 
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1282 16:33148 OSTI; NTIS; INIS; GPO Dep. 
WHO-A- 


41/11 16:33540 OSTI; NTIS (US Sales Only); INIS DE92601570 
WHO-EB-— 


87/39 16:33204 OSTI; NTIS (US Sales Only); INIS DE92601241 


DE91016738 MF-905 


16:32381  OSTI; NTIS (US Sales Only); INIS DE92601582 


16:30088 OSTI; NTIS; INIS; GPO Dep. .99: DE91015910 
16:30111 OSTI; NTIS; INIS; GPO Dep. .99: DE91017798 


16:29874 OSTI; NTIS; GPO Dep. 99: DE91017849 
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ZfK- 


Report Abstract Source of Order Distribution 
Number Number Availability 


° 
3 


Number Category 


Y/DV- 
1100 16:31414 OSTI; NTIS; GPO Dep. 


m 
8 


DE91017848 MF-704; 
MF-706 


16:31965 OSTI; NTIS; GPO Dep. 


_ 


DE91017777 MF-706 


16:31697 OSTI; NTIS; GPO Dep. 
16:31795 OSTI; NTIS; GPO Dep. 
16:31698 OSTI; NTIS; GPO Dep. 
16:29889  OSTI; NTIS; INIS; GPO Dep. 
16:31699 OSTI; NTIS; GPO Dep. 
16:31700 OSTI; NTIS; GPO Dep. 
16:31696  OSTI; NTIS; INIS; GPO Dep. 
16:30089 OSTI; NTIS; INIS; GPO Dep. 
16:31701 OSTI; NTIS; GPO Dep. 
16:30090 OSTI; NTIS; GPO Dep. 
16:31702 OSTI; NTIS; GPO Dep. 


DE91017790 MF-406 
DE91017789 MF-701 
DE91017677 MF-706 
DE91017673 MF-706 
DE91017674 MF-706 
DE91017675 MF-706 
DE91017676 MF-700 
DE91017795 MF-711 
DE91017679 MF-706 
DE91017678 MF-706 
DE91017680 MF-706 


16:30112 OSTI; NTIS; GPO Dep. 
16:30113 OSTI; NTIS; GPO Dep. 


DE91017771 MF-702 
DE91017633 MF-702; 
MF-705 


mm mmmmmmmmnmm m 
ek et tk wt ot ot ot 


88 S8Bs8esseses 8 


16:31464 OSTI; NTIS (US Sales Only) DE91531520 
16:30596  OSTI; NTIS (US Sales Only); INIS DE91531522 
16:31064 | OSTI; NTIS (US Sales Only); INIS DE91531523 
16:31962 OSTI; NTIS (US Sales Only); INIS DE91531524 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE91002012 
DE91002164 
DE91002193 
DE91002249 
DE91002253 
DE91003117 
DE91003121 

DE91003122 
DE91003123 
DE91003124 
DE91003125 
DE91003126 
DE91003127 
DE91003128 
DE91003129 
DE91003130 
DE91003131 

DE91003132 
DE91003133 
DE91003134 
DE91003136 
DE91003137 
DE91003139 
DE91008178 
DE91008606 
DE91009971 

DE91009973 
DE91010437 
DE91010678 
DE91010864 
DE91011396 
DE91011502 
DE91011535 
DE91011539 
DE91012259 
DE91012744 
DE91012856 
DE91013040 
DE91013142 
DE91013143 
DE91013205 
DE91013372 
DE91013373 
DE91013428 
DE91013467 
DE91013468 
DE91013691 

DE91013903 
DE91013905 
DE91014066 
DE91014177 
DE91014180 
DE91014577 
DE91014581 
DE91014652 
DE91014705 
DE91014795 
DE91014796 
DE91014944 
DE91015003 
DE91015132 
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Report No. 


DOE/MC/23249-2915 
SERI/TP-262-4118 
SERI/TP-254-3457 
DOE/BC/14600—10 
DOE/BC—91002253 
INIS-SU—260 
INIS-SU—259/A 
INIS-SU-261 
INIS-SU-245 
INIS-SU-258 
INIS-SU-262 
INIS-SU-263 
INIS-SU-255 
INIS-SU-—265 
PSI-96 
JINR-D-—13-88-938 
LRP-428/91 
INIS-mf—12905 
INIS-mf—12884 
INIS-mf—12906 
JINR-2-41-90 
JINR-3-42-90 
INIS-mf-12950 
SAND-91-0278C 
LA-UR-91-702 
LA-UR-91-1031 
LA-UR-91-1100 
DOE/PC/70789-T5-Pt.1 
DOE/PC/90005-T37 
SAND-91-0765C 
LA-UR-91-1136 
SAND-91-8-0874C 
UCRL-JC—107018 
UCRL-JC—107020 
DOE/ER/13596—18 
K/CSD/INF-91/14 
DOE/PC/91274—-T2 
LA-UR-91-1471 
DOE/PC/88750-T6-Vol.1 
DOE/PC/88750-T6-Vol.2 
LA-UR-91-1665 
LA-UR-91-1803 
LA-UR-91-1802 
DOE/EH-0186 
DOE/CE/40702-T2 
DOE/PC/88850-T4 
CONF-911107—4 
DOE/ER/40427—10-N91 
DOE/ER/40427-09-N91 
DOE/PC/90545-T1 
DOE/PC/79928-T12 
DOE/OSTI-11633/3 
CONF-911107-6 
CONF-91 1107-5 
SAND-91-1265C 
SAND-91-1354C 
BNL-46303 
BNL-46301 
ORNL/PPA-90/2 
SERVSP-220-4403 
DOE/PC/88918-T1 
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Order No. 


DE91015179 
DE91015424 
DE91015430 
DE91015433 
DE91015491 

DE91015636 
DE91015677 
DE91015717 
DE91015755 
DE91015763 
DE91015764 
DE91015779 
DE91015807 
DE91015812 
DE91015842 
DE91015910 
DE91015916 
DE91015918 
DE91015924 
DE91015927 
DE91015928 
DE91015929 
DE91015942 
DE91015965 
DE91015991 

DE91016009 
DE91016013 
DE91016017 
DE91016018 
DE91016019 
DE91016021 

DE91016027 
DE91016029 
DE91016031 

DE91016034 
DE91016035 
DE91016037 
DE91016048 
DE91016060 
DE91016070 
DE91016077 
DE91016078 
DE91016082 
DE91016083 
DE91016087 
DE91016088 
DE91016089 
DE91016090 
DE91016093 
DE91016112 
DE91016115 
DE91016117 
DE91016120 
DE91016123 
DE91016128 
DE91016187 
DE91016188 
DE91016189 
DE91016190 
DE91016191 
DE91016192 


Report No. 


UCRL-JC—107250 
BNL-46307 
BNL-46312 
SAND-91-1505C 
ORNL/ATD-52 
CONF-911107—14 
UCRL-JC—107423 
LLNL-M-—089-Rev.8 
ANL/EAIS/TM-51 
UCRL-JC—105250 
UCRL-JC—107753 
PNL-SA-19016 
PNL-7600-Pt.1 
DOE/ID—10297 
BNL-46240-Rev. 
WINCO-1063 
CONF-9109229—1 
CONF-900521 1-3 
CONF-911107—16 
CONF-91 1087-2 
CONF-910707—1 
CONF-910707-2 
ORNL/TM—11830 
TVA/PUB-90/6 
ANL/CP-73198 . 
LA-UR-91-2408 
LA-UR-91-2391 
LA-UR-91-2383 
LA-UR-91-2381 
LA-UR-91-2380 
LA-UR-91-2347 
LA-UR-91 -2338 
LA-UR-91-2327 
LA-UR-91-2324 
LA-UR-91-2298 
LA-UR-91-2297 
LA-UR-91-2292 
SLAC-PUB-5608 
SAND-91-0822 
LA-UR-—91-2257 
LA-UR-91-2185 
LA-UR-91-2184 
LA-UR-91-2136 
LA-UR—91 -2134 
LA-UR-91-2112 
LA-UR-91-2108 
LA-UR—91-2107 
LA-UR-91-2098 
LA-UR-91-1123 
SAND-91-0265C 
SAND-91-1710C 
SAND-91-1719C 
SAND-91-0518C 
PNL-SA-19729 
SAND-91-1519C 
SAND-91-0376C 
SAND-91-1391C 
SAND-91-1248C 
SAND-91-1504C 
SAND-91-0625C 
SAND-91-0863C 


Order No. 


DE91016194 
DE91016196 
DE91016199 
DE91016200 
DE91016210 
DE91016212 
DE91016214 
DE91016226 
DE91016231 

DE91016235 
DE91016237 
DE91016246 
DE91016254 
DE91016266 
DE91016274 
DE91016277 
DE91016282 
DE91016298 
DE91016304 
DE91016305 
DE91016311 

DE91016312 
DE91016313 
DE91016317 
DE91016318 
DE91016320 
DE91016322 
DE91016324 
DE91016389 
DE91016393 
DE91016397 
DE91016399 
DE91016403 
DE91016410 
DE91016411 

DE91016413 
DE91016417 
DE91016419 
DE91016421 

DE91016425 
DE91016426 
DE91016428 
DE91016430 
DE91016433 
DE91016436 
DE91016438 
DE91016448 
DE91016481 

DE91016482 
DE91016487 
DE91016499 
DE91016509 
DE91016513 
DE91016514 
DE91016516 
DE91016518 
DE91016520 
DE91016521 
DE91016522 
DE91016531 
DE91016556 


Report No. 


SAND-91-0208C 
LA-UR-91-2431 
LA-UR—91 -2417 
SAND-91-0291C 
PPPL-2774 
PPPL-2779 
PPPL-2775 
CONF-910640-5 
LA-UR-91-2414 
LA-UR-91 -2463 
LA-UR-91-2461 
LBL-29224 
LBL-30832 
LBL-30029 
CONF-890701-31 
CONF-911162—1 
CONF-9109234—2 
DOE/SF/18536-T1 
LA-UR-91 -2554 
LA-UR-91 -2549 
LA-UR-91 -2532 
LA-UR-91-2528 
LA-UR-91-2527 
LA-UR-91 -2507 
LA-UR-91 -2506 
LA-UR-—91-2502 
LA-UR-91 -2497 
LA-UR-91 -2482 
WHC-EP-0436 
WHC-EP-0437 
BNL-—46435 
IS-T-1552 
SAND-91-0840C 
DOE/ET/47927-T3 
DOE/ET/47927-T3-Add. 
DOE/ET/47927-T6 
LBL-30940 
LBL-30611 
LBL-30921 
LBL-30795 
LBL-25445 
LBL-30906 
LBL-30890 
LBL-23055 
LBL-28791 
LBL-28308 
WAPD-RC/E(EE)—1562 
KCP-613-4369 
KCP-613-4370 
DOE/ER/40399—-4 
SAND-90-7036 
FNAL/C—91/189 
ANL/CP-72050 
ANL/CP-71880 
ANL/CP-72218 
ANL/CP-73766 
ANL/CP-73728 
ANL/CP-72549 
ANL/CP-73784 
DOE/PC/80502-T18 
HW-23043 





Order No. 


DE91016558 
DE91016560 
DE91016562 
DE91016563 
DE91016564 
DE91016565 
DE91016569 
DE91016571 

DE91016572 
DE91016573 
DE91016576 
DE91016580 
DE91016581 

DE91016582 
DE91016583 
DE91016584 
DE91016587 
DE91016588 
DE91016590 
DE91016596 
DE91016598 
DE91016601 

DE91016605 
DE91016607 
DE91016608 
DE91016632 
DE91016643 
DE91016645 
DE91016646 
DE91016647 
DE91016701 

DE91016703 
DE91016706 
DE91016707 
DE91016708 
DE91016730 
DE91016733 
DE91016734 
DE91016737 
DE91016738 
DE91016750 
DE91016759 
DE91016760 
DE91016767 
DE91016769 
DE91016770 
DE91016771 

DE91016775 
DE91016787 
DE91016788 
DE91016791 

DE91016792 
DE91016797 
DE91016798 
DE91016799 
DE91016800 
DE91016805 
DE91016810 
DE91016811 

DE91016812 
DE91016814 
DE91016816 
DE91016817 
DE91016829 
DE91016830 
DE91016840 
DE91016842 
DE91016851 

DE91016856 
DE91016871 

DE91016875 
DE91016876 


Report No. 


UCRL-JC—105815 
UCRL-JC—1 05816 
UCRL-JC—1 06849 
UCRL-JC—108010 
UCRL-JC—103744 
UCRL-JC—107018-Rev.1 
UCRL-JC—107990 
UCRL-JC—108077 
DOE/PC/89883—18 
DOE/PC/88942-11 
CONF-910659-30 
DOE/PC/50041-—144 
DOE/PC/50041-114 
DOE/PC/50041-—130 
DOE/PC/50041-113 
DOE/PC/89909-T5 
DOE/PC/88877-T8 
DOE/PC/89764—T3 
DOE/PC/88878-T10 
DOE/PC/90044—2 
CONF-910812-9 
DOE/PC/88812-T8 
UCRL-JC—107888 
UCRL-JC—107685 
UCRL-JC—1 07980 
UCRL-LR-107155 
SAND-91-1750C 
SAND—91-1649C 
SAND—91-1348C 
SAND—90-3213C 
DOE/NBB—008S9P-Vol.2 
PNL-7769 
DOE/NBB-0089P-Vol.1 
SAND-91-1593C 
SAND—-91-0116C 
K/ITP—417 
WHC-SA-—1130 
WHC-SA-1132 
WHC-EP-0394-2 
WHC-SA-1282 
DOE/ER/13617-5 
CONF-9107158—1 
CONF-910580—4 
CONF-91 1084—2 
CONF-91 1107-26 
CONF-91 1107-25 
CONF-91 10173—1 
ORNL/CCIP-91/12 
WHC-SA-1102 
EGG-2652 
PS-1024/TR-1119 
DOE/PC/88919-T5 
DOE/PC/88878-T11 
CONF-910571—1 
CONF-910442-1 
DOE/PC/79798-T13 
DOE/PC/89659-T5 
DOE/PC/90008—T8-Vol.1 
DOE/PC/90008-T8-Vol.2 
DOE/PC/50041-—99 
ANL/EAIS—2 
HW-13459 
DOE/PC/88697-T3 
DOE/PC/88928-T4 
DOE/PC/88911—T7 
DOE/PC/88935—10 
DOE/ER/13620—4 
PATENTS-US—A7272583 
PATENTS-US—A7279694 
SAND-—90-0626 
DOE/EM/48063—1-Rev. 
DOE/PC/90548-T1 


Order No. 


DE91016877 
DE91016879 
DE91016890 
DE91016893 
DE91016894 
DE91016896 
DE91016898 
DE91016899 
DE91016900 
DE91016901 

DE91016902 
DE91016903 
DE91016905 
DE91016906 
DE91016907 
DE91016908 
DE91016910 
DE91016912 
DE91016913 
DE91016914 
DE91016915 
DE91016916 
DE91016917 
DE91016918 
DE91016919 
DE91016920 
DE91016921 

DE91016923 
DE91016925 
DE91016927 
DE91016930 
DE91016931 

DE91016933 
DE91016935 
DE91016936 
DE91016937 
DE91016941 

DE91016942 
DE91016946 
DE91016947 
DE91016950 
DE91016951 

DE91016960 
DE91016962 
DE91016963 
DE91016964 
DE91016966 
DE91016967 
DE91016968 
DE91016969 
DE91016970 
DE91016971 

DE91016972 
DE91016973 
DE91016975 
DE91016976 
DE91016977 
DE91016979 
DE91016980 
DE91016981 

DE91016984 
DE91016985 
DE91016986 
DE91016988 
DE91016989 
DE91016992 
DE91016993 
DE91016997 
DE91016998 
DE91016999 
DE91017000 
DE91017001 


Report No. 


DOE/PC/88948-T 1 
DOE/CE/15444-T3 
PATENTS-US—A73031 81 
BNL-46414 
BNL-46409 
LBL-30784 
BNL-45740 
BNL-46394 
BNL-46428 
BNL-45755 
BNL-NUREG-—46425 
DOE/ER/69017-3 
DOE/BC/14204—10 
DOE/ER/60932-T1 
DOE/ER/60417-T3 
BNL-46453 
BNL-46442 
BNL-—46432 
BNL-45753 
BNL-45982 
BNL-46463 
BNL-NUREG—46451 
BNL-45705 
UCRL-JC—105833 
UCRL-JC—105085 
UCRL-JC—107353 
UCRL-JC—107979 
UCRL-JC—105909 
UCRL-JC—1 Us vve 
UCRL-JC—107117 
UCRL-JC—105706 
DOE/ER/607 15-2 
DOE/ER/61029-7 
DOE/ER/40368-T2 
DOE/ER/40231-T10 
DOE/ER/40231-T11 
DOE/ER/13676-6 
ORNL/TM-6126 
WHC-SA-0999 
DOE/ER/53243-4 
DOE/ER/45273-5 
DOE/ER/40427—12-N91 
DOE/ER/521 18-6 
DOE/ER/13519-5 
DOE/ER/40553—2 
DOE/ER/13822—4 
DOE/ER/13716—2 
DOE/ER/60418-T3 
DOE/ER/13947-3 
DOE/ET/51013—292 
DOE/ER/00038-3393 
PATENTS-US—A7256432 
PATENTS-US—A7256839 
PATENTS-US—A7258543 
PATENTS-US—A7259556 
PATENTS-US—A7259564 
PATENTS-US—A7260756 
LBL-31015 

LBL-30916 

LBL-30858 

ANL-91/11 

LBL-30981 

LBL-30058 

LBL-30696 

LBL-30599 

LBL-30540 
BNL-46469 
BNL-—46488 
BNL-46484 
BNL-46483 

EGG—1 183-1682 
DOE/ER/20013—1 


Order No. 


DE91017002 
DE91017004 
DE91017005 
DE91017006 
DE91017007 
DE91017010 
DE91017011 

DE91017012 
DE91017013 
DE91017014 
DE91017015 
DE91017016 
DE91017017 
DE91017019 
DE91017020 
DE91017046 
DE91017047 
DE91017049 
DE91017051 

DE91017056 
DE91017057 
DE91017058 
DE91017059 
DE91017060 
DE91017062 
DE91017063 
DE91017064 
DE91017065 
DE91017067 
DE91017069 
DE91017070 
DE91017071 

DE91017073 
DE91017074 
DE91017075 
DE91017076 
DE91017077 
DE91017080 
DE91017082 
DE91017083 
DE91017084 
DE91017085 
DE91017086 
DE91017088 
DE91017089 
DE91017090 
DE91017091 

DE91017092 
DE91017093 
DE91017096 
DE91017097 
DE91017098 
DES1017099 
DE91017100 
DE91017103 
DE91017104 
DE91017105 
DE91017106 
DE91017107 
DE91017108 
DE91017109 
DE91017110 
DE91017115 
DE91017118 
DE91017119 
DE91017120 
DE91017121 
DE91017122 
DE91017126 
DE91017129 
DE91017130 
DE91017131 


DE91017131 


Report No. 


BNL-46476 
BNL-46474 
BNL-46473 
BNL-46472 
BNL-—46468 
LBL-29553 
LBL-30963 
HW-20278-RD 
HW-36424 
HW-36929 
HW-40188 
HW-—40693 
HW-42710 
HW-46368 
HAN-45829 
HW-89079 
HW-89080 
HAN-45809 
EGG—10617-1148 
DOE/ER/40404-3 
DOE/ER/13702—4 
SAND-91-0983C 
HW-11814 
HW-66891 
HW-—7-1649-Del. 
HW-7-5944-Del. 
HW-7-1981 -Del. 
DOE/MC/22133-3000 
SAND-91-1506C 
LBL-30583 
LBL-30625 
UCRL-CR-107841 
UCRL-CR-107918 
UCRL-CR-107988 
MED-—1001 
MED-—1003 
UCRL-CR-—103758-SUP 
UCRL-JC—106147 
UCRL-JC—107488 
UCRL-JC—107782 
UCRL-JC—1 06273 
UCRL-JC—1 05846 
UCRL-JC—1 05730 
UCRL-JC—105739 
CONF-910135-5 
UCRL-JC—107589 
UCRL-JC—106274 
UCRL-JC—1 05147 
UCRL-JC—1 05883 
UCRL-JC—103764 
UCRL-JC—1061 83 
LBL-27935 
LBL-30727 
HW-51750 
HW—17660-A 
HW-17971-A 
HW-21456-Del. 
HW-32889-E 
HW-38375-E 
HW-41205-E 
HW-42219-E 
HW-42626-E 
HW-47657 
HW-54022-RD 
HW-53641 
HW-54408 
HW-54722 
HW--54750 
SLAC-PUB-5572 
SLAC-PUB-5617 
SLAC-TN-91-6 
ORNL/TM—11855 
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DE91017132 


Order No. 


DE91017132 
DE91017134 
DE91017135 
DE91017136 
DE91017137 
DE91017138 
DE91017139 
DE91017141 

DE91017144 
DE91017145 
DE91017146 
DE91017147 
DE91017151 

DE91017152 
DE91017153 
DE91017159 
DE91017160 
DE91017161 

DE91017162 
DE91017163 
DE91017164 
DE91017165 
DE91017166 
DE91017167 
DE91017168 
DE91017169 
DE91017170 
DE91017172 
DE91017173 
DE91017174 
DE91017175 
DE91017176 
DE91017177 
DE91017178 
DE91017182 
DE91017183 
DE91017184 
DE91017185 
DE91017186 
DE91017187 
DE91017188 
DE91017189 
DE91017190 
DE91017191 

DE91017192 
DE91017193 
DE91017194 

DE91017195 
DE91017196 
DE91017197 
DE91017198 
DE91017199 
DE91017200 
DE91017201 

DE91017202 
DE91017203 
DE91017204 
DE91017205 
DE91017206 
DE91017207 
DE91017208 
DE91017209 
DE91017210 
DE91017211 

DE91017212 
DE91017213 
DE91017215 
DE91017218 
DE91017220 
DE91017221 

DE91017222 
DE91017223 
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Report No. 


UCRL-LR-106135 
PATENTS-US—A7262632 
PATENTS-US—A7237203 
PATENTS-US—A7259389 
PATENTS-US—A7259634 
PATENTS-US—A7260347 
PATENTS-US—A7274892 
PATENTS-US—A7302289 
PATENTS-US—A71 86992 
PATENTS-US—A7226571 
PATENTS-US—A7227021 
PATENTS-US—A7231427 
CONF-910801-17 
CONF-9106262-—1 
CONF-9106262-2 
ORNL/M—1594 
ORNL/M-1598 
ORNL/M-1593 
DOE/BP/06048-1 
DOE/BP/01483-1 
DOE/BP/91819—1 
DOE/BP/91819-2 
DOE/BP/96247-1 
DOE/EH-0205T 
DOE/PO/21431-T9 
JAB-10733-1 

UCRL-JC—1 04832 
ORNL/TM-—11307 
NDPP-OSP-0053-Rev.A 
HBEP-60\3P26)-Rev. 
HBEP-59(3P25) 
HBEP-58(3P24) 
HBEP-57(3P23) 
HBEP-56(3P22) 
HBEP-52(3P18) 
HBEP-51(3P17) 
HBEP-50(2P16) 
HBEP-49(3P15) 
HBEP-48(2G9) 
HBEP-47(3P14) 
HBEP-—46(3P13) 
HBEP—45(3P12) 
HBEP—44(3P11) 
HBEP—43(3P10) 
HBEP—42(2K22) 
HBEP-—41(2/3P9) 
HBEP-40(2G8) 
HBEP-39(2P8)-Draft 
HBEP-38(2K21/2B5) 
HBEP-37(3P7) 
HBEP-36(2G7) 
HBEP-35(2K20) 
HBEP-34(2G6) 
DOE/BP/64357-2 
DOE/BP/64321-3 
DOE/BP/13381-6 
DOE/NV/10630—-14 
FMPC/Sub-038 
DOE/BP-1609 
DOE/BP-1373 
DOE/BP-1463 
DOE/BP-1435 
RFP—4327 
RFP—4381 
K/D-1987 
SAND-91-0248 
DOE/FE-0238P 
FNAL-TM—1737 
FNAL-TM—1748 
MLM-3695 
DOE/BP/50249-T1 
DOE/BP/91590-T1 
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Order No. 


DE91017225 
DE91017227 
DE91017228 
DE91017229 
DE91017230 
DE91017232 
DE91017234 
DE91017235 
DE91017236 
DE91017237 
DE91017238 
DE91017239 
DE91017240 
DE91017241 

DE91017242 
DE91017243 
DE91017244 
DE91017245 
DE91017248 
DE91017249 
DE91017250 
DE91017252 
DE91017253 
DE91017254 
DE91017255 
DE91017256 
DE91017257 
DE91017258 
DE91017259 
DE91017260 
DE91017261 

DE91017262 
DE91017263 
DE91017264 
DE91017265 
DE91017266 
DE91017267 
DE91017268 
DE91017269 
DE91017270 
DE91017271 

DE91017272 
DE91017273 
DE91017274 
DE91017275 
DE91017276 
DE91017278 
DE91017279 
DE91017280 
DE91017281 

DE91017282 
DE91017283 
DE91017284 
DE91017287 
DE91017294 
DE91017296 
DE91017297 
DE91017299 
DE91017300 
DE91017301 

DE91017302 
DE91017303 
DE91017304 
DE91017306 
DE91017307 
DE91017308 
DE91017309 
DE91017310 
DE91017311 
DE91017312 
DE91017313 
DE91017314 


Report No. 


CONF-910803-—2 
CONF-9107150—1 
CONF-900466—101 
ANL/ESD/TM-16 
ANL/ESD/TM-18 
UCRL-ID—107829 


UCID-—21921 


ANL/FPP/TM-—255 
UCRL-ID—104683 


SSCL-442 
SSCL-413 


SSCL-399-Rev.1 
UCRL-LR-107454 
ANL/EAIS/TM-52 
PNL-6241-Rev.2 
CONF-910801-16 
CONF-9105144—4 
CONF-91 1001-2 
CONF-910852-—10 
CONF-9108132-—1 
CONF-910803-3 
HBEP-33(2K19) 


HBEP-32(2G5) 
HBEP-31(3P6) 


( 
( 
HBEP-30(2K18) 
HBEP-29(2K17) 
HBEP-28(2K16) 
HBEP-27(2B5/3P5) 
HBEP-26(2K15) 
( 
( 


HBEP-25(2P4) 


HBEP-24(2K14/2B4) 
HBEP-23(2K13/2B3) 
HBEP-22(2K12) 
HBEP-21(2K11) 
HBEP-20(2K10) 


HBEP-19(2k9) 
HBEP-18(2K8) 
HBEP-17(2K7) 
HBEP-16(2K6) 


HBEP-15(2K5)-Rev. 


HBEP-14(2K4) 
HBEP-13(2G4) 


HBEP-12(2/3P3) 


HBEP-11(2K3) 
HBEP-10(1P2) 
HBEP-09(3P1) 
HBEP-07(2G2) 
HBEP-06(2G1) 
HBEP-05(2B2) 
HBEP-04(2B1) 
HBEP-03(2K2) 
HBEP-02(2K1) 


EGG—10617-1135 


PNL-SA-1 8894 
EML-539 


DOE/EIA-0121(91/1Q) 


ANL/CP-73834 
ANL/CP-73761 
ANL/CP-73757 
ANL/CP-—73656 
RFP—4471 

ANL/CP-73528 
ANL/CP-73745 
ANL/CP-72519 


ANL-HEP-TR-91-56 


ANL/CP-72412 


SAND-91-1461C 
SAND-90-2509C 


ANL/CP-73798 
ANL/CP-73805 


SAND-91-1604C 
SAND-91-0587C 


Order No. 


DE91017316 
DE91017317 
DE91017318 
DE91017319 
DE91017320 
DE91017322 
DE91017323 
DE91017325 
DE91017327 
DE91017328 
DE91017329 
DE91017330 
DE91017331 

DE91017332 
DE91017333 
DE91017334 
DE91017335 
DE91017336 
DE91017337 
DE91017338 
DE91017339 
DE91017340 
DE91017342 
DE91017343 
DE91017344 
DE91017345 
DE91017346 
DE91017347 
DE91017348 
DE91017349 
DE91017350 
DE91017351 

DE91017352 
DE91017353 

DE91017354 

DE91017355 

DE91017356 
DE91017358 
DE91017364 
DE91017365 
DE91017366 
DE91017367 
DE91017372 
DE91017374 
DE91017375 
DE91017376 
DE91017377 
DE91017378 
DE91017379 
DE91017380 
DE91017381 

DE91017383 
DE91017385 
DE91017386 
DE91017387 
DE91017388 
DE91017390 
DE91017391 

DE91017394 
DE91017395 
DE91017396 
DE91017398 
DE91017399 
DE91017400 
DE91017401 

DE91017402 
DE91017403 
DE91017404 
DE91017405 
DE91017406 
DE91017407 
DE91017408 


Report No. 


ANL/CP-73796 
DOE/ER/14053-T1 
ANL/CP-71984 
SAND-91-1521C 
ANL/CP-73384 
ANL/CP-72980 
ANL/CP-72246 
LA-12161-MS 
PATENTS-US—A7232200 
PATENTS-US—A7233511 
PATENTS-US—A7235078 
PATENTS-US—A7235079 
PATENTS-US—A7236438 
PATENTS-US—A7236582 
PATENTS-US—A7237191 
PATENTS-US—A7237263 
PATENTS-US—A7238213 
PATENTS-US—A7238448 
PATENTS-US—A7238450 
PATENTS-US—A7238661 
PATENTS-US—A7239584 
PATENTS-US—A7243534 
PATENTS-US—A7244759 
PATENTS-US—A7244779 
PATENTS-US—A7246062 
PATENTS-US—A7249814 
PATENTS-US—A7249815 
PATENTS-US—A7250592 
PATENTS-US—A7250672 
PATENTS-US—A7251484 
PATENTS-US—A7251485 
PATENTS-US—A7253633 
PATENTS-US—A7253634 
PATENTS-US—A7256429 
PATENTS-US—A7256430 
PATENTS-US—A7256431 
UVA-527406/NEEP91/191 
FNAL/C—91/174 
DOE/ER/12901—1 
CONF-9101 16-23 
DOE/ER/12901-3 
DOE/ER/12901-4 
DOE/ER/13552-6 
DOE/ER/61029—4 
DOE/ER/61029-5 
DOE/ER/61029--6 
DOE/MC/23075-3010 
DOE/ER/14074-3 
FNAL/C-91/179-A 
LA~12127-MS 

K/ETO-66 

LA-12136-MS 
DOE/ET/53088-492 
DOE/ET/53088-502 
DOE/ET/53088-503 
DOE/ET/53088-508 
HW-10562 
DOE/ER/04207-23 
EGG-10617-5078 
EGG—10617-1116 
EGG—1 0617-2086 
EGG-10617-5077 
EGG-10617-4117 
EGG—10617-2102 
DOE/ER/13757-T1 
DOE/ER/13738-T1 
DOE/ER/60490-T1 
DOE/ER/13727-T1 
DOE/ER/61032-T1 
DOE/ER/60873-T1 
DOE/ER/53289-T1 
PUR-91017408 





Order No. 


DE91017409 
DE91017410 
DE91017412 
DE91017413 
DE91017414 
DE91017415 
DE91017416 
DE91017417 
DE91017418 
DE91017419 
DE91017420 
DE91017421 

DE91017422 
DE91017423 
DE91017425 
DE91017426 
DE91017427 
DE91017428 
DE91017430 
DE91017431 

DE91017432 
DE91017433 
DE91017434 
DE91017435 
DE91017436 
DE91017437 
DE91017438 
DE91017439 
DE91017440 
DE91017441 

DE91017442 
DE91017443 
DE91017444 

DE91017445 
DE91017446 
DE91017447 
DE91017448 
DE91017449 
DE91017450 
DE91017455 
DE91017456 
DE91017457 
DE91017458 
DE91017459 
DE91017461 

DE91017464 

DE91017466 
DE91017467 
DE91017469 
DE91017470 
DE91017471 

DE91017472 
DE91017473 
DE91017474 
DE91017475 
DE91017476 
DE91017479 
DE91017480 
DE91017481 

DE91017484 
DE91017485 
DE91017508 
DE91017509 
DE91017510 
DE91017511 

DE91017512 
DE91017513 
DE91017514 
DE91017515 
DE91017516 
DE91017517 
DE91017518 


Report No. 


DOE/ER/75360—2 
DOE/ER/61054—1 
DOE/ER/54089--1 
DOE/ER/13791-5 
DOE/ER/61127—1 
DOE/ER/14147-1 
EGG—10617-2084 
PNL-SA-—19786 
PNL-SA-19237 
USGS-OFR-90-362 
PNL-SA-—19299 
PNL-SA—1 8835 
PNL-SA-—18870 
PNL-SA-19819 
PNL-SA-19616 
UCRL-—102272 
UCRL-CR-107574 
UCRL-JC—106792 
UCRL-JC—106956 
UCRL-JC—105422 
UCRL-JC—105582 
DOE/RL—90-42-Vol.1 
DOE/RL—90-42-Vol.2 
DOE/RL-90-43-Vol.1 
DOE/RL—90-43-Vol.2 
UCRL-MA-107021 
UCRL—102867 
UCRL-102779 
UCRL-CR-106325 
UCRL-CR-107855 
UCRL-CR-105009 
UCRL-CR-107492 
UCRL-JC—106542 
UCRL-102260 
UCRL-CR-107493 
UCRL-JC—106327 
UCRL-CR-107238 
SAND-—91-1019C 
SAND-—91-0998C 
SAND-91-1687C 
SAND-91-1832C 
SAND-91-0789C 
SAND-—91-0914C 
SAND-—91-1614C 
CONF-9110122-3 
UCRL-JC—107583 
NIPER-545-Vol.1 
LA-12180-MS 
BNL-NUREG-46511 
BNL-NUREG-—465 12 
BNL-46495 
BNL-46497 
BNL-46492 
BNL-46494 
BNL-45591 
BNL-45570 
BNL-46454 
BNL-46496 
BNL-46493 
CONF-9103198—1 
CONF-9010406-1 
CONF-901010-7 
CONF-9107167—1 
CONF-9109241—1 
CONF-901010-8 
CONF-910924 1-2 
CONF-9109241-5 
CONF-9109241—4 
CONF-9109241-3 
CONF-9010405—1 
CONF-9109241-6 
LA-12182-M 


Order No. 


DE91017522 
DE91017523 
DE91017524 
DE91017525 
DE91017526 
DE91017527 
DE91017528 
DE91017529 
DE91017530 
DE91017531 

DE91017533 
DE91017534 
DE91017535 
DE91017536 
DE91017541 

DE91017542 
DE91017544 
DE91017545 
DE91017546 
DE91017549 
DE91017550 
DE91017551 

DE91017556 
DE91017559 
DE91017590 
DE91017591 

DE91017592 
DE91017594 
DE91017595 
DE91017596 
DE91017597 
DE91017598 
DE91017600 
DE91017601 

DE91017602 
DE91017627 
DE91017628 
DE91017629 
DE91017630 
DE91017631 

DE91017632 
DE91017633 
DE91017636 
DE91017637 
DE91017639 
DE91017643 
DE91017644 
DE91017648 
DE91017649 
DE91017650 
DE91017651 

DE91017652 
DE91017653 
DE91017654 
DE91017655 
DE91017656 
DE91017657 
DE91017658 
DE91017659 
DE91017660 
DE91017661 

DE91017662 
DE91017663 
DE91017664 
DE91017665 
DE91017666 
DE91017667 
DE91017668 
DE91017669 
DE91017673 
DE91017674 
DE91017675 


Report No. 


UCRL-ID—107440 
UCID-21828 
UCRL-ID—104757 
UCID-21658 
UCRL-ID—104715 
UCRL-ID—107987 
UCRL-LR-107781 
ANL/EAIS/TM-53 
PNL-SA-19162 
PNL-SA-18990 
PNL-SA-18950 
PNL-SA-18872 
PNL-SA-—19257 
PNL-SA-19218 
UCRL-CR-107206 
UCRL-JC—107592 
UCRL-JC—105661 
UCRL-CR-105166-1 
UCRL-JC—105165 
DOE/ER/13436-6 
DOE/ER/14104—2 
FNAL-TM—1746 
CONF-910116—22 
LA-12146-C 
DOE/DP-0090T 
DOE/OR/21949-289 
DOE/OR/21949-283 
UCRL-53674-Rev.1 
SSCL-472 
SSCL-499 
PNL-7766 
PNL-7750 
ORNLUTM-—11902 
ORNL/TM-11844 
DOE/ER-0498T 
PNL-7772 
PNL-7733 
PNL-7508 
DOE/RL-90-39-Vol.1 
DOE/RL-90-39-Vol.2 
DOE/RL-90-39-Vol.3-App.4A 
Y/TS-735 
ALS/TR-91-011 
ALS/TR-91-009 
ORNL/tr-—91/20 
DOE/EIA-0226(91/08) 
DOE/ER/14092-T1 
DOE/DP/OAC/VT-91A 
DOE/ER/13656-T3 
UCRL-JC—107004 
UCRL-JC—108038 
UCRL-JC—103105 
UCRL-JC—108009 
UCRL-JC—108014 
UCRL-JC—108076 
UCRL-JC—105079 
UCRL-JC—1 08033 
UCRL-JC—105554 
UCRL-JC—107942 
UCRL-JC—106917 
UCRL-JC—1 08032 
UCRL-JC—108031 
UCRL-JC—1 05586 
UCRL-JC—107984 
UCRL-JC—105473 
UCRL-JC—107927 
UCRL-JC—107834 
UCRL-JC—105900 
UCRL-CR-108063 
Y/TR-91/19 
Y/TR-91/22 
Y/TR-91/25 


Order No. 


DE91017676 
DE91017677 
DE91017678 
DE91017679 
DE91017680 
DE91017681 

DE91017683 
DE91017684 
DE91017687 
DE91017688 
DE9101768S 
DE91017692 
DE91017697 
DE91017699 
DE91017700 
DE91017704 
DE91017706 
DE91017709 
DE91017710 
DE91017714 
DE91017715 
DE91017716 
DE91017717 
DE91017718 
DE91017719 
DE91017720 

DE91017721 

DE91017724 

DE91017725 
DE91017728 
DE91017730 
DE91017732 
DE91017733 
DE91017734 
DE91017735 
DE91017737 
DE91017739 
DE91017740 
DE91017741 

DE91017743 
DE91017757 
DE91017758 
DE91017764 
DE91017765 
DE91017766 
DE91017767 
DE91017768 
DE91017769 
DE91017770 
DE91017771 

DE91017775 
DE91017777 
DE91017778 
DE91017779 
DE91017780 
DE91017781 

DE91017783 
DE91017785 
DE91017789 
DE91017790 
DE91017795 
DE91017796 
DE91017798 
DE91017799 
DE91017800 
DE91017801 
DE91017802 
DE91017807 
DE91017808 
DE91017811 
DE91017813 
DE91017814 
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DE91017814 


Report No. 


Y/TR-91/3 
Y/TR-91/17 
Y/TR-91/34 
Y/TR-91/33 
Y/TR-91/35 
CONF-91 1107—27-Extd.Abst. 
CONF-910815—1 
CONF-910972-1 
CONF-910815—2 
CONF-91 1107-—28-Extd.Abst. 
CONF-9110197—1 
CONF-9108116—1 
CONF-9109107—1 
CONF-9110122—2 
ANL/MCS-TM-137 
DOE/ER/60939-2 
DOE/ER/60372-6 
DOE/ER/40326—20 
DOE/ER/14024—2 
RFP—4386 
ANL/FE-91/1 
SAND~-91-7010 
SAND-88-2291 
SAND—91-1045 
SAND—90-2826 
ANL/ESD/TM-19 
SAND-90-1471 
ORNL‘r—91-14 
ORNL‘r—91/11 
DOE/ER/75360—1 
DOE/ER/40626—1 
DOE/ER/40269-T3 
DOE/NV/10630—21 
WHC-SA-1047 
WHC-SA-1110 
WHC-SA—1112 
WHC-SA-—1064 
WHC-SA-1063 
WHC-SA-1093 
BNL-NUREG—46168 
RFP-ADD-—0009 
RFP-ADD—-0011 
WHC-SA-1104 
GA-A-20558 
WHC-SA-1089 
WHC-SA-—1076 
WHC-SA—1105 
LA-UR-—91-2822 
KAPL-4726 
Y/TS-574 
LA-UR-91-2590 
Y/DW-903 
ORNL/RASA-90/7 
ORNL/M-1521 
DOE/WIPP-90-051 
DOE/AL/31950-T4 
DOE/ER/13492-13 
UCRL-TT—105571 
Y/TR-91/15 
Y/TR-91/14 
Y/TR-91/32 
ANL-TRANS—90-3 
WINCO—1089 
DOE/NASA/16310—16 
ORNL-6629/P2 
LA-—12095-PR 
BNL-52293 
WHC-SA-—1067 
WHC-SA-1075 
PNL-7771 
GA-A-20464 
GA-A-20519 


1015 





DE91017819 


Order No. 


DE91017819 
DE91017820 
DE91017821 
DE91017822 
DE91017823 
DE91017824 
DE91017825 
DE91017826 
DE91017827 
DE91017828 
DE91017829 
DE91017830 
DE91017832 
DE91017835 
DE91017836 
DE91017837 
DE91017838 
DE91017840 
DE91017841 

DE91017842 
DE91017843 
DE91017844 
DE91017845 
DE91017846 
DE91017848 
DE91017849 
DE91017850 
DE91017851 

DE91017852 

DE91017855 
DE91017856 
DE91017857 
DE91017858 
DE91017859 
DE91017860 

DE91017861 

DE91017866 
DE91017867 
DE91017868 
DE91017870 
DE91017872 
DE91017873 

DE91017874 
DE91017878 
DE91017914 

DE91017916 
DE91017917 
DE91017918 
DE91017919 
DE91017920 
DE91017922 
DE91017924 
DE91017925 
DE91017926 
DE91017927 
DE91017928 
DE91017929 
DE91017931 

DE91017933 
DE91017936 
DE91017937 
DE91017938 
DE91017939 
DE91017940 
DE91017941 

DE91017945 
DE91017947 
DE91017949 
DE91017951 

DE91017952 
DE91017953 
DE91017954 


1016 


Report No. 


BNL-46491 
LA-UR-—91-2589 
LA-UR-91-2575 
LA-UR-91-2564 
LA-UR-91-1955 
LA-UR-91-2538 
LA-UR-—91-2857 
LA-UR-91-2852 
LA-UR-91-2851 
LA-UR-—91-2846 
LA-UR-91-2827 
LA-UR-91-2818 
DOE/SR/14017-1 
ANL-Trans—90-23 
ANL-Trans—90-19 
ANL-Trans—90-2 
ANL-Trans—90-16 
PNL-TR-484 
PNL-SA-18959 
PNL-SA—19490 
PNL-SA-—19436 
PNL-SA-19034 
SAND—90-3048C 
SAND-91-0041C 
Y/DV-—1100 
Y/DD-454 
CONF-9107136—7 
DOE/ER/60565—-5 
DOE/ER/45367-3 
DOE/ER/13804—4 
UCRL-53953 
NDPP-OSP-—0052 
PNL—7220 
CONF-9109226—1 1 
CONF-91 1107-30 
CONF-9106271—1 
CONF-9108108—1 
CONF-9109234—4 
CONF-910903-9 
CONF-9109121—1 
CONF-910869—1 
CONF-9110122—4 
CONF-91 1004-1 
DOE/EIA-0520(91/08) 
DOE/S—0090P 
DOE/FE—0239P 
DOE/EM-0053P 
ORNL/TM-—11709 
UCD-472-136 
UCRL-LR-105821-91-2 
SAND-91-7005 
SAND-—91-0959 
EPA-520/1-88-009 
CONF-8906181-3 
DOE/ER/40270—28 
DOE/ER/53278-4 
DOE/ER/40390—4 
DOE/ER/25080—2 
SSCL-333 
ES/CSET-6 
ORNL/TM-—-11444 
GA-A-20467 
USGS-OFR-91-118 
DOE/ER/25028-T2 
DOE/NV/10630-—19 
CONF-9108114-3 
CONF-910903—10 
CONF-$109121-—2 
DOE/SR/14031-T1 
K/PW-6 
DOE/ER/60693-T1 
DOE/ER/13658-T1 
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Order No. 


DE91017956 
DE91017957 
DE91017958 
DE91017960 
DE91017962 
DE91017963 
DE91017964 
DE91017965 
DE91017966 
DE91017967 
DE91017968 
DE91017969 
DE91017970 
DE91017971 

DE91017972 
DE91017973 
DE91017974 
DE91017976 
DE91017977 
DE91017978 
DE91017979 
DE91017982 

DE91017985 

DE91017986 
DE91017987 
DE91017988 
DE91017989 
DE91017990 
DE91017991 

DE91017992 

DE91017994 

DE91017995 
DE91017997 
DE91017998 
DE91018001 

DE91018002 
DE91018003 
DE91018004 
DE91018005 
DE91018006 
DE91018010 
DE91018014 
DE91018015 
DE91018017 
DE91018018 
DE91018019 
DE91018020 
DE91018024 
DE91018025 
DE91018026 
DE91018027 
DE91018028 
DE91018029 
DE91018030 
DE91018031 

DE91018032 
DE91018033 
DE91018034 
DE91018035 
DE91018036 
DE91018039 
DE91018040 
DE91018041 
DE91018042 
DE91018043 
DE91018045 
DE91018046 
DE91018047 
DE91018048 
DE91018050 
DE91018052 
DE91018053 


Report No. 


DOE/RL/11746-T1 
DOE/CE/28308-T1 
DOE/ER/45429--1 
ANL/PP-67275 
ANL/CP-73863 
ANL/CP-73887 
ANL/CP-73935 
ANL-HEP-CP-91-65 
ANL-HEP-CP-91-66 
ANL/CP-73910 
ANL/CP-72553 
ANL-HEP-CP-91-67 
ANL/CP-73876 
ANL/CP-73897 
ANL-HEP-TR-90-77 
ANL/CP—72983 
ANL/CP-73963 
ANL/CP-73886 
ANL/CP-73057 
ANL/CP-73954 
ANL/CP-73714 
SAND-91-1905C 
SAND-91-0430C 
SAND-90-2530C 
SAND-91-0006C 
SAND-91-1326C 
ANL/CP-73988 
ANL/CP-72758 
ANL/CP-73809 
ANL/CP-73746 
ANL/PP-64910 
ANL/PP-65653 
ANL/CP-73929 
SAND-91-1890C 
PNL-3594-Rev.11 
SAND-90-3161C 
LA-UR—91-2816 
LA-UR-91 -2804 
LA-UR-91-2803 
LA-UR-91-2802 
DOE/ER/45374-3 
APS-LS—141-Rev 
SLAC-TN-91-10 
LA-UR-91-2615 
LA-UR-91-2613 
LA-UR-91-2601 
LA-UR-91-2599 
LA-UR-91 -2679 
LA-UR-91-2675 
LA-UR-91 -2646 
LA-UR-91-2638 
LA-UR-91 -2637 
LA-UR-91 -2636 
LA-UR-91-2630 
LA-UR-91-2733 
LA-UR-91-2731 
LA-UR-91-2722 
LA-UR-91-2706 
LA-UR-91-2705 
LA-UR-91-2704 
LA-UR-91-2747 
LA-UR-91-2745 
LA-UR-91-2740 
LA-UR-91-2739 
LA-UR-91-2736 
LA-UR-91-2762 
LA-UR-91-2756 
LA-UR-91-2755 
LA-UR-91-2754 
LA-UR-91-2794 
LA-UR-91-2781 
LA-UR-91-2778 


Order No. 


DE91018055 
DE91018056 
DE91018057 
DE91018058 
DE91018059 
DE91018061 
DE91018062 
DE91018063 
DE91018064 
DE91018066 
DE91018067 
DE91018074 
DE91018075 
DE91018076 
DE91018082 
DE91018089 
DE91018093 
DE91018115 
DE91018125 
DE91018126 
DE91018128 
DE91018129 
DE91018130 
DE91018131 
DE91018132 
DE91018133 
DE91018135 
DE91018136 
DE91018142 
DE91018144 
DE91018147 
DE91018148 
DE91018149 
DE91018151 
DE91018152 
DE91018154 
DE91018157 
DE91018159 
DE91018160 
DE91018161 
DE91018162 
DE91018164 
DE91018167 
DE91018169 
DE91018173 
DE91018175 
DE91018176 
DE91018179 
DE91018180 
DE91018181 
DE91018182 
DE91018184 
DE91018185 
DE91018186 
DE91018187 
DE91018188 
DE91018190 
DE91018191 
DE91018205 
DE91018215 
DE91018222 
DE91018224 
DE91018226 
DE91018230 
DE91018232 
DE91018233 
DE91018234 
DE91018243 
DE91018247 
DE91018249 
DE91018251 
DE91018254 


Report No. 


CONF-8810133-7 
DOE/PC/89880-T2 
DOE/PC/89659-T6 
DOE/PC/88921-11 
DOE/PC/89762-T10 
DOE/PC/89878-T4 
DOE/PC/90287-T3 
DOE/PC/89908-T12 
DOE/PC/89760-T5 
DOE/PC/89772-T4 
DOE/EH-0164 
CONF-9105153— 
DOE/PC/79796-T14 
DOE/PC/90291-T3 
DOE/PC/79798-T14 
DOE/PC/89770-T2 
RFP-ADD-0010 
PNL-6450-45-HEDR 
IS-5056 
DOE/EIA-0109(91/08) 
SAND-82-0396 
DOE/PE-0099 
SAND-89-2989 
PNL-7778 
MLM-3703 
DOE/WIPP-91-029 
WHC-EP-01 82-38 
WHC-EP-0438 
DOE/RL-91-10 
WHC-SA-1171 
WHC-SA-1071 
WHC-EP-01 82-35 
DOE/S—0089P 
SLAC-PUB-5629 
LA-UR--91-2792 
WHC-MR-0248 
DOE/PC/88874-T14 
DOE/PC/89901-T5 
DOE/PC/88934-T10 
DOE/PC/89774-7 
DOE/PC/89784~7 
DOE/PC/90290-4 
IS-T-1494 
CONF-9107155-2 
CONF-9109110-4 
CONF-910736-17 
CONF-9109257-1 
CONF-9110122-5 
K/DSRD-412 
USGS-OFR-90-569 
ANL-91/27 
DOE/NASA-0335-3 
GA-A-20569 
GA-A-20552 
GA-A-20532 
FMPC/Sub-035 
DOE/OR/00033-T450 
DOE/OR/00033-T451 
IS-T-1545 
DOE/ET/53088-501 
PNL-SA-19761 
CONF-9107155-3 
CONF-91 1032-2 
CONF-910921 1-2 
CONF-9109110-5 
CONF-910736-18 
CONF-910981-3 
FNAL/C-91/152-E 
CONF-9105238-5 
CONF-9108150-1 
CONF-91 0869-3 
CONF-9103176-3 





Order No. 


DE91018255 
DE91018257 
DE91018262 
DE91018263 
DE91018269 
DE91018271 
DE91018272 
DE91018273 
DE91018278 
DE91018280 
DE91018284 
DE91018285 
DE91018290 
DE91018291 

DE91018292 
DE91018294 
DE91018295 
DE91018297 
DE91018298 
DE91018299 
DE91018300 
DE91018301 

DE91018302 
DE91018303 
DE91018304 
DE91018305 
DE91018307 
DE91018309 
DE91018310 
DE91018311 

DE91018312 
DE91018317 
DES91018319 
DE91018321 

DE91018322 
DE91018332 
DE91018333 
DE91018334 
DE91018336 
DE91018337 
DE91018340 
DE91018348 
DE91018356 
DE91018357 
DE91018361 

DE91018362 
DE91018363 
DE91018366 
DE91018367 
DE91018369 
DE91018370 
DE91018371 

DE91018377 
DE91018387 
DE91018388 
DE91018389 
DE91018390 
DE91018391 

DE91018394 
DE91018398 
DE91018399 
DE91018400 
DE91018408 
DE91018413 
DE91018414 
DE91018415 
DE91018417 
DE91018418 
DE91018419 
DE91018420 
DE91018421 
DE91018422 


Report No. 


WHC-MR-0213 
DOE/PC/79932-T1 
UW-CPTC—91-7 
UW-CPTC-—91-10 
DOE/ER/40136-T10 
DOE/ER/60495-T2 
DOE/ER/13924—4 
DOE/ER/13723-3 
CONF-9006368—1 
DOE/ER/531 88-8 
DOE/ER/13484—-5 
DOE/ER/13065-672 
DOE/EM-0013P 
SSCL-494 
SSCL-493 
SLAC-PUB-5596 
UCRL-ID—108040 
DOE/PC/90176-T33 
DOE/PC/90176-T34 
DOE/PC/90176-T35 
DOE/PC/90176-T36 
DOE/PC/90176-T37 
DOE/PC/90176-T38 
DOE/PC/90176-T39 
DOE/PC/90176-T40 
DOE/PC/90176-T41 
SAND—91-0516 
DOE/PC/90176-T45 
DOE/PC/90176-T46 
DOE/PC/90176—-T47 
DOE/PC/90176-T48 
GA-A-20556 
SAND-—91-0686C 
GA-A-20608 
USGS/OFR-91-178 
DOE/PC/89781-7 
USGS-WRI-88-4168 
DOE/SF/17960-T6 
DOE/PC/88818-8 
DOE/PC/88818-9 
DOE/PC/90169-T3 
SAND-90-3248C 
SAND-91-1937C 
SAND-90-3139C 
PNL-SA—19822 
SAND-—91-0945C 
ANL/NDM—120 
PNL-7773 
DOE/PC/90004—T 1 
DOE/ER/13611-T1 
DOE/SR/10708—1 
DOE/ER/14139-1 
DOE/CE-0333P 
DUK-TH-—90-5 
DUK-TH-90-10a 
CONF-8909447—1 
LA-UR-85-572 
ORNL/CSD/TM-266 
USGS-OFR-90-49 
SAND-90-3204C 
SAND-—91-0966C 
SAND-91-0967C 
UCRL-TT-—106729 
SLAC-PUB-5637 
SLAC-PUB-5589 
SLAC-PUB-5639 
DOE/ET/53088-505 
DOE/ET/53088-507 
DOE/ET/53088-509 
DOE/ET/53088-5 11 
DOE/ET/53088-512 
DOE/ET/53088-5 14 


Order No. 


DE91018423 
DE91018424 
DE91018433 
DE91018434 
DE91018442 
DE91018447 
DE91018452 
DE91018453 
DE91018459 
DE91018462 
DE91018464 
DE91018466 
DE91018472 
DE91018474 
DE91018475 
DE91018476 
DE91018477 
DE91018478 
DE91018479 
DE91018481 

DE91018487 
DE91018488 
DE91018490 
DE91018492 
DE91018495 
DE91018497 
DE91018498 
DE91018500 
DE91018501 

DE91018502 
DE91018503 
DE91018508 
DE91018512 
DE91018513 
DE91018520 
DE91018525 
DE91018527 
DE91018536 
DE91018537 
DE91018539 
DE91018540 
DE91018543 
DE91018552 
DE91018553 
DE91018560 
DE91018571 

DE91018574 
DE91018587 
DE91018588 
DE91018589 
DE91018590 
DE91018591 

DE91018592 
DE91018595 
DE91018598 
DE91018600 
DE91018603 
DE91018605 
DE91018615 
DE91018630 
DES91018640 
DE91018648 
DE91018650 
DE91018652 
DE91018661 

DE91018663 
DE91018683 
DE91018704 
DE91018709 
DE91018765 
DES91018819 
DE91018866 


Report No. 


DOE/ET/53088-516 
DOE/ET/53088-517 
DOE/WIPP-91-007-Vol.1 
DOE/WIPP-91-007-Vol.2 
ORNL‘tr—-91/21 
DOE/HWP-69/R1 
CONF-8805170-6 
DOE/FE-—0239 
UCRL-CR-—107467-Vol.3-Pt.1 
UCRL-JC—106807-Rev.1 
UCRL-JC—106443 
UCRL-JC—107698 
PNL-SA-19495 
DOE/CE/50182-T3 
DOE/ER/61052—1 
DOE/ER/61091—1 
DOE/ER/40545-T1 
DOE/ER/53294—1 
DOE/ER/40527-T1 
DOE/EIA-0130(91/08) 
DOE/PC/89788-T4 
DOE/JIO—025 
UCRL-ID—108096 
KCP-613-4578 
HW-10475-B 
DOE/DP—0088P 
DOE/FE—0220P-1 
DOE/SA-0002 
DOE/SA-0001 
DOE/EH-0188 
DOE/EH-0194 
DOE/OR/21548—-193 
DOE/CE-91018512 
LA-—12114-MS 
SLAC-Trans—0233 
DOE/ER/40200-261 
DOE/ER/60951-—2 
ANL/CP-74040 
ANL/CP-—74039 
ANL/HEP-CP-91-72 
ANL/CP-72749 
ANL/CP-72131 
ANL/CP-74019 
IS-T-1558 
ANL/CP-74007 
ANL/CP-71551 
ANL/CP-73571 
ANL/CP-74018 
ANL/CP-74017 
ANL/CP-73356 
ANL-HEP-TR-91-71 
ANL-HEP-TR-91-69 
ANL/CP-72545 
ANL-HEP-TR-91-08 
ANL-HEP-CP-91-63 
ANL/CP-74044 
DOE/RL-01830T-H8 
DOE/RL-—01830T-H10 
ANL/CP-—74043 
DOE/EIA-0545(91) 
ANL/CP-73930 
DOE/FE-—0242P 
DOE/NASA/33408-5 
UCRL-ID—108037 
SSCL-SR-1152 
DOE/PC/79903-TS 
SAND-9$1-0726C 
ANL-91/12 
EGG-M-91232 
HW-9922-Del. 
EGG-ME-9358 
CONF-910869-8 


Order No. 


DE91018878 
DE91018880 
DE91018882 
DE91018885 
DE91018888 
DE91018892 
DE91018893 
DE91018912 
DE91018915 

DE91018920 
DE91018921 

DE91018922 
DE91018923 
DE91018933 

DE91018936 

DE91018968 
DE91018971 

DE91018977 
DE91513097 
DE91522274 

DE91523101 

DE91524108 
DE91524109 
DE91524110 

DE91524111 

DE91524112 

DE91524127 
DE91524132 

DE91524133 

DE91524149 
DE91524150 
DE91524170 
DE91524171 

DE91524174 
DE91524175 
DE91524176 
DE91524178 
DE91524179 
DE91524180 
DE91524181 

DE91524182 
DE91524183 
DE91525258 
DE91525261 

DE91525286 
DE91525288 
DE91525290 
DE91525292 
DE91525294 
DE91525296 
DE91525311 

DE91525313 
DE91525317 
DE91525319 
DE91525324 
DE91525326 
DE91525328 
DE91525330 
DE91525334 
DE91525336 
DE91525338 
DE91525340 
DE91525342 
DE91525344 
DE91525346 
DE91525347 
DE91525349 
DE91525351 
DE91525353 
DE91525355 
DE91525357 
DE91525363 
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DE91525363 


Report No. 


SLAC-PUB-5594 
SLAC-PUB-5642 
SLAC-PUB-5645 
SLAC-PUB-5641 
SAND-—91-7052 
ANL-HEP-TR-91-62 
ANL-HEP-TR-91-68 
DOE/ER/53223—-168 
DOE/EIA—0478(90) 
DOE/OR/21 949-287 
DOE/OR/21949-284 
DOE/OR/21949-—286 
DOE/OR/21949-285 
ORNL/CON-310 
CONF-9109234-5 
DOE/ER/40334—7 
ANL-91/19 
ANL-HEP-TR-91-60 
ETDE/JP-mf—1513097 
JAERI-M-—91 -082 
PSI-94 
ECN-RX-91-029 
ECN-RX-91-031 
ECN-RX-91-032 
ECN-C—91-026 
ECN-}+-91-027 
ECN-C—91-028 
ECN-C—90-052 
ECN-C—91-022 
ECN-RX-—91-042 
ECN-I-91-028 
ETDE/NL-mf—1524170 
ETDE/NL-mf-—1524171 
ETDE/NL-mf—1524174 
ETDE/NL-mf—1524175 
Bouwcentrum—15169 
ECN-C—91-029 
ECN-C—91-033 
ECN-RX-—91-034 
ECN-C—91-011 
ECN-C—91-023 
ECN-RX-91-053 
NEI-DK-—585 
NEI-DK-590 
NEI-DK-—592 
RISO-M-—2905 
RISO-M-—2933 
RISO-R-587 
NEI-DK-599 
NEI-DK-600 
NEI-DK-602 
NEI-DK-603 
RISO-METAL-S—8906 
NEI-DK-—604 
Vejdatalab-R-94 
Vejdatalab-R-79 
Vejdatalab-R-49 
NEI-DK-—605 
NEI-DK-606 
NEI-DK—607 
NEI-DK-—608 
AUC-IBT-R-8902 
NEI-DK-609 
NEI-DK-610 
NEI-DK-611 
NEI-DK-—612 
NEI-DK-613 
NEI-DK-614 
NEI-DK-615 
NEI-DK-616 
DEFU-TR-276 
NEI-DK-617 


1017 





DE91525365 


Order No. 


DE91525365 
DE91525367 
DE91525369 
DE91525371 
DE91525374 
DE91525376 
DE91525377 
DE91525379 
DE91527034 
DE91527036 
DE91527038 
DE91527039 
DE91527040 
DE91527042 
DE91527043 
DE91527044 
DE91527045 
DE91527046 
DE91527047 
DE91527048 
DE91527049 
DE91527050 
DE91527060 
DES91527061 

DE91527062 
DE91527063 

DE91527064 

DE91527065 

DE91527068 
DE91527069 
DE91527078 
DE91527079 
DE91527080 

DE91527081 

DE91527082 

DE91527083 

DE91527084 

DE91527085 

DE91527086 
DE91527087 
DE91527088 
DE91527089 
DE91527090 
DE91527091 

DE91527099 
DE91527100 
DE91527101 

DE91527102 
DE91527103 
DE91527104 
DE91527105 
DE91527106 
DE91527108 
DE91527109 
DE91527110 
DE91527111 

DE91527112 
DE91527113 
DE91527114 
DE91527115 
DE91527123 
DE91527124 
DE91527125 
DE91527126 
DE91527127 
DE91527128 
DE91527129 
DE91527130 
DE91527134 
DE91527137 
DE91527138 
DE91527139 


1018 


Report No. 


NEI-DK-623 
AUC-IBT-R-9110 
AUC-IBT-R-9105 
AUC-IBT-R-91 17 
NEI-DK-620 
NEI-DK-621 
NEI-DK-622 
NEI-DK-624 
NEI-DK-573 
NEI-DK-583 
NEI-DK-576 
NEI-DK-577 
NEI-DK-581 
RISO-R-584 
DEFU-TR-277 
DTH-LET-RE-90-8 
SJF-Orientering—72 
NEI-DK-584 
NEI-DK-586 
NEI-DK-587 
NEI-DK-588 
NEI-DK-589 
NEI-DK-591 
NEI-DK-593 
NEI-DK-594 
NEI-DK-595 
NEI-DK-596 
NEI-DK-597 
NEI-DK-598 
NEI-DK-601 
NEI-Fl-141 
KTM/E-B-74 
KTM/E-D-194 
VTT-OPT-29 
VTT-OPT-26 
KTM/E-D-193 
VTT-TIED-1136 
VTT-TIED—1194 
KTM/E-D-189 
KTMWE-D-188 
IVO-A-05/90 
IVO-B-01/91 
TKK-F-—B117 
TYOT-JULK-316 
NEI-Fil-137 
NEI-Fil-138 
NEI-Fl-139 
NEI-Fl-140 
NEI-Fl-146 
OY/PSTL-TIED—72 
SLY-JULK-3/88 
MAA-RAP-—2/1 986 
HY/SL-TR-6/1 987 
NEI-Fl-142 
OY/PSTL-TIED-73 
NEI-Fil-143 
NEI-Fl-144 
NEI-Fil-145 
TTKK-LT-64 
VTT-SYMP-85 
NISK-R-9/90 
NISK-R-—10/90 
NISK-R-11/90 
CMI-90A30014 
CMI-90A30019 
CMI-90A30020 
CMI-90A300017 
NEI-NO—125 
IFE-KR-E-91/003 
IKU-R-02.0786.00/07/09 
IKU-R—02.0786.00/08/90 
IKU-R-02.0786.00/09/90 
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Order No. 


DE91527140 
DE91527141 
DE91527142 
DE91527143 
DE91527144 
DE91527145 
DE91527146 
DE91527147 
DE91527148 
DE91527149 
DE91527150 
DE91527151 
DE91527152 
DE91527153 
DE91527154 
DE91527155 
DE91527156 
DE91527157 
DE91527158 


DE91527162 
DE91527165 
DE91527166 
DE91527167 
DE91527168 
DE91527169 
DE91527170 
DE91527171 

DE91527172 
DE91527173 
DE91527174 

DE91527176 
DE91527177 
DE91527178 
DE91527179 
DE91527180 
DE91527181 

DE91527182 
DE91527183 

DE91527184 
DE91527185 
DE91527186 
DE91527187 
DE91527188 
DE91527189 
DE91527190 
DE91527191 

DE91527192 
DE91527202 
DE91527203 
DE91527204 
DE91527205 
DE91527206 
DE91527207 
DE91527208 
DE91527209 
DE91527210 
DE91527211 
DE91527212 
DE91527213 
DE91527214 
DE91527215 
DE91527216 
DE91527217 
DE91527218 
DE91527219 
DE91527220 
DE91527221 
DE91527222 


DE91527223 


Report No. 


IKU-R-34.2874.00/01/90 
IKU-R-35.3919.00/01/90 
CMI-R-91A30004 
KTH-BYT-AR-90-3 
STU-—90-1069 
SNV-3742 

SNV-3818 

SNV-3820 

BFR-R-13-91 
BFR-R-14-91 
BFR-R-16-91 
BFR-R-18-91 
BFR-R-19-91 
SV-UE-91-15 

SP-90-17 

STU-I-817-90 
BFR-D—11-91 
LUNBDS-NBME-91 -1002 


LUNBDS-NBFB-—1 024-1 -77- 


91 
NEI-SE-71 
IVL-B—1002 
IVL-B—1007 
IVL-B—1010 
IVL-B—1018 
STEV-TB-91-16 
STEV-TB-91-17 
STEV-TB-91-18 
STEV-TB-91-19 
STEV-TB-91-20 
STEV-TB-91-21 
STEV-TB-91-23 
STEV-TB-91-24 
STEV-TB—91-25 
STEV-TB-91-26 
STEV-TORV-91-2 
STEV-TORV-91-3 
STEV-TORV-91-4 
STEV-TORV-91-5 
STEV-ALTD-91-2 
STEV-FBT-91-7 
STEV-FBT-91-8 
STEV-FBT-91-12 
STEV-NYEL-91-1 
STEV-SOL-91-3 
STEV-TB-91-5 
STEV-TB-91-6 
SV-UM-90-44 
STEV-FBT-—91-9 
STEV-FTB-91-15 
STEV-FJV—91-04 
STEV-GT-91-1 
STEV-GT-91-2 
STEV-TB-91-29 
STEV-FBT-91-18 
STEV-FBT-91-21 
SEI-EED-2 
SEI-EED-4 
SEI-EED-5 
SEI-EED-9 
SEI-EED—10 
NEI-SE-82 
STEV-FBT-91-17 
STEV-FBT—91-20 
STEV-FBT-91-16 
STEV-FBT-91-14 
SV-VU-V-91-6 


LUTFD2-TFAF—1018-1-88-91 
LUTMDN-TMVK-5204-1-49- 


91 


LUTMDN-TMVK-5200-1-72- 


91 


Order No. 
DE91527224 


DE91527225 
DE91527226 
DE91527227 
DE91527228 
DE91527229 
DE91527230 
DE91527231 

DE91527232 
DE91527233 
DE91527235 
DE91527236 
DE91527237 
DE91527238 
DE91527239 
DE91527240 
DE91527241 

DE91527283 
DE91527421 

DE91527422 

DE91527423 

DE91527424 

DE91527425 

DE91527426 
DE91527427 
DE91527428 
DE91527429 
DE91527430 

DE91527431 

DE91527432 

DE91527433 

DE91527440 
DE91527441 

DE91527443 

DE91527444 
DE91527445 
DE91527446 
DE91527447 
DE91527448 
DE91527449 
DE91527481 

DE91527482 
DE91527483 
DE91527484 
DE91527485 
DE91527486 
DE91527487 
DE91527488 
DE91527489 
DE91527490 
DE91527491 

DE91527492 
DE91527493 
DE91527494 
DE91527495 
DE91527496 
DE91527497 
DE91527498 
DE91527499 
DE91527500 
DE91531320 
DE91531323 
DE91531336 
DE91531337 
DE91531342 
DE91531359 
DE91531360 
DE91531379 
DE91531380 
DE91531381 
DE91531383 


Report No. 


LUTMDN-TMVK-3134-1-35- 


91 
SLU-ISK-U—1 82-90 
SMHI-RO-13-91 
BFR-R-28-91 
SNV-3874 
SNV-3696 
SNV-3856 
SNV-3862 
SNV-3897 
SNV-3905 
IVL-B—1022 
SV-UB-91-17 
SV-UB-91-18 
SV-UB—91-21 
SLU-MIKRO-R-49 
LUND-MPH-91-05 
LUTFD2-TFEM-—91-1001 
ETSU-WN-6031 
CEA-CONF—10530 
CEA-CONF—10528 
CEA-CONF-10527 
CEA-CONF—10525 
CEA-CONF—-10524 
CEA-CONF—10522 
CEA-CONF-10520 
CEA-CONF—-10519 
CEA-CONF—10518 
CEA-CONF—10517 
CEA-CONF-10516 
CEA-CONF—10515 
CEA-CONF—10513 
CEA-CONF—10526 
CEA-CONF—10523 
GANIL-P-90-24 
GANIL-P-90-23 
GANIL-P-90-1 9b 
GANIL-P-—90-22 
LPNHEP-90-04 
LAL-91-04 
CEA-CONF-10491 
COGEMA-CONF-90-1 
COGEMA-CONF-90-2 
COGEMA-CONF-90-3 
COGEMA-CONF-90-4 
COGEMA-CONF-90-5 
COGEMA-CONF-90-6 
COGEMA-CONF-90-8 
COGEMA-CONF-90-9 
COGEMA-CONF-90-10 
COGEMA-CONF-90-11 
CRN-PN-90-32 
CRN-PN-90-31 
CRN-PN-91-02 
CEA-CONF—10497 
CEA-CONF—10499 
CEA-CONF—10493 
CEA-CONF—10476 
CEA-LNS-Ph-91-10 
LAL-RT-91-04 
LAL-—91-05 
GRS-77 
BONN-IR-91-05 
ETDE-mf—1531336 
ETDE-mf—1531337 
ETDE-mf-1531342 
ETDE-mf—1531359 
ETDE-mf-—1531360 
INIS-mf—14001 
INIS-mf—14002 
ETDE-mf—1531381 
BONN-HE-91-10 





Order No. 


DE91531384 
DE91531404 
DE91531520 
DE91531521 
DE91531522 
DE91531523 
DE91531524 
DE91531535 
DE91531541 
DE91531543 
DE91531557 
DE91531558 
DE91531600 
DE91531601 
DE91531620 
DE91531623 
DE91531627 
DE91531628 
DE91531629 
DE91531644 
DE91531651 
DE91531654 
DE91531655 
DE91531656 
DE91531660 
DE91531862 
DE91531907 
DE91531913 
DE91531915 
DE91531916 
DE91531924 
DE91531925 
DE91637717 
DE91637718 
DE91638108 
DE91638477 
DE91639852 
DE91640428 
DE91641273 
DE91641387 
DE91641455 
DE91641456 
DE91641457 
DE91641458 
DE91641459 
DE91641460 
DE91641486 
DE91641495 
DE91641496 
DE91641556 
DE91641628 
DE91641847 
DE91641904 
DE91641969 
DE91641985 
DE91641988 
DE91642023 
DE91642024 
DE91642025 
DE91642072 
DE91642078 
DE91642090 
DE91642097 
DE91642102 
DE91642104 
DE91642109 
DE91642111 
DE91642112 
DE91642137 
DE91642139 
DE91642144 
DE91642147 


Report No. 


BONN-HE-91-11 
BfS-ISH—152/91 
ZfK-736 
KFK-4817 
ZfK-741 

ZfK-742 

ZfK-744 
INIS-mf—14006 
ETDE-mf—1531541 
BfS-ISH—1 45/90 
KFK-—4871 
GKSS—90/E/56 
KFK-—4801 
ETDE-mf—1531601 
GSF-40/90 
GSF-26/90 
DLR-Mitt.—91-05 
DLR-FB—90-20 
DLR-Mitt.—91-04 
ETDE-mf-—1531644 
Juel-2462 
Juel-2437 
KFK-PEF—82 
KFK—4770 
ETDE-mf-—1531660 
ETDE-mf—1531862 
KFK—4851 
Juel-2463 
Juel+-2454 
Juel-2458 
Juel-2444 
Juel-2441 
INIS-BR—2461 
INIS-BR—2462 
INIS-BR-—2459 
INIS-BR—2505 
JET-R-89-08 
NEA-CRP-L-322 
INIS-mf—12904 
IAEA-R-4306-F 
INIS-XN-334 
INIS-XN-335 
INIS-XN-336 
INIS-XN-33 1 
INIS-XN-332 
INIS-XN-333 
IC—91/7 
IFT-P—36/90 
IFUSP-P-—865 
CBPF-NF-043/90 
INPE-—4862/89 
INP—1510/PH 
INDC(NDS)—245/L 
INIS-mf—12946 
INPE—4925/89 
INIS-mf—-12944 
INIS-mf—12945 
INIS-mf-—12947 
INIS-mf-12948 
AECL-9896 
IAEA-TECDOC-597 
INIS-mf—12923 
CNEA-NT-—20/89 
INFO-—0291 
OH-85-3-K 
CFFTP-G-88043 
INIS-mf-12951 
OH-85-233-K 
INFO-0279 
AECL-9718 
INFO—0292 
INFO—0192-2 


Order No. 


DE91642155 
DE91642219 
DE91642257 
DE91642258 


DE91642306 
DE91642341 
DE91642349 
DE91642399 
DE91642476 
DE91642491 

DE91642682 
DE91642687 
DE91642689 
DE91642724 
DE91642725 
DE91642735 
DE91642736 
DE91642737 
DE91642746 
DE91642747 
DE91642753 
DE91642757 
DE91642792 
DE91642804 
DE91642805 
DE91642806 
DE91642807 
DE91642825 
DE91642826 
DE91642849 
DE91642850 
DE91642851 

DE91642896 
DE91642897 
DE91642910 
DE91642911 

DE91642912 
DE91642953 
DE91642960 
DE91642963 
DE91642964 
DE91642965 
DE91642966 
DE91642967 
DE91642968 
DE91642969 
DE91643015 
DE91643017 
DE91643065 
DE91643075 
DE91643076 
DE91643077 
DE91643078 
DE91643079 
DE91643080 
DE91643081 

DE91643082 
DE91643102 
DE91643103 
DE91643106 
DE91643108 
DE91643117 
DE91643118 
DE91643134 
DE91643135 
DE91643136 
DE91643137 
DE91643138 
DE91643140 
DE91643153 
DE91643154 


Report No. 


INPE—4843/90 
AECL-9923 
LUMEDW-MEAN-1017 
LUMEDW-MEFM-1010-1- 
100-91 
INIS-mf—12908 
INIS-mf—12949 
CTA-IEAV—001/90 
INIS-mf—12909 
AECL-9426 
AECL-9796 
CNEA-NT-—26/89 
INIS-mf—12924 
OH-85-127-K 
AECL-9790 
EP-87-3 
INIS-mf—12930 
INIS-mf—12931 
INIS-mf—12934 
AECB-R-62 
AECB-R-80 
AECB-R-26 
INFO-0157(Rev.1) 
lYaF—89-150 
lYaF—89-169 
JINR-E-4-90-439 
JINR-R-2-90-448 
KFTI-89-12 
IC—91/45 
JINR-E-2-90-507 
ITEP-83-89 
JINR-E-2-90-475 
KFT-88-50 
JINR-E-5-90-494 
KFTI-88-59 
FEI-2123 
IAE-—4892-12 
LIYaF—-1492 
CNIC—00398 
KFTI-88-63 
CBPF-NF-016/90 
IAE—4654-9 
|IAE—4675-9 
IAE-—4963-11 
IAE-5016-9 
IC—90/366 
KFT-88-51 
IAE—4954-9 
LAFI-160 
SINS—2090/P-5/PP/A 
|IAE—4882-6 
IAE—4909-7 
IAE-—4920-7 
IAE—4953-6 
JET-R-91-01 
JET-R-91-03 
KFT--89-11 
KFTI-89-24 
IAE—4870-14 
IAE—4960-7 
SINS—2102/P-5/PP/A 
KFTI-89-17 
IAE—4888-6 
IAE-4961-7 
|AE—4753-6 
lYaF—89-155 
'YaF—90-11 
lYaF—90-6 
KFT-88-64 
KFT}89-21 
IAE-4885-8 
INIS-mf—12938 


Order No. 


DE91643164 
DE91643166 
DE91643167 
DE91643171 

DE91643172 
DE91643213 
DE91643288 
DE91643289 
DE91643290 
DE91643291 

DE91643293 
DE91643294 
DE91643295 
DE91643296 
DE91643297 
DE91643298 
DE91643299 
DE91643314 
DE91643324 
DE91643340 
DE91643341 

DE91643342 
DE91643356 
DE91643358 
DE91643359 
DE91643400 
DE91643404 
DE91643408 
DE91643409 
DE91643410 
DE91643422 
DE91643436 
DE91643439 
DE91643514 
DE91643516 
DE91643572 
DE91643573 
DE91643589 
DES1643591 

DE91643592 
DE91643602 
DE91643631 

DE91643645 
DE91643660 
DE91643676 
DE91643677 
DE91643678 
DE91643679 
DE91643680 
DE91643681 

DE91643682 
DE91643683 
DE91643684 
DE91643685 
DE91643686 
DE91643687 
DE91643688 
DE91643689 
DE91643690 
DE91644025 
DE91644357 
DE91644453 
DE91644454 
DE91644455 
DE91644560 
DE91644569 
DE91644570 
DE91644605 
DE91644606 
DE91644607 
DE91644608 
DE91644655 


Report No. 


|IAE—4984-7 
|IAE—4967-7 
NIIEFA-P-K-0833 
|IAE—4922-7 
IAE—4978-15 


NilYaF-MGU-89-45-1 22 


IFVE-OP-90-56 
JINR-R-8-90-481 
KFTI-89-22 
KFTI-89-25 
IAE—4736-10 
IAE-4881 -10 
IAE—4911-10 
|IAE—4971-10 
INIS-BR-2721 
KFTI-88-61 
KFTI-89-23 
IAE—4851-1 
IHEP-OTF—90-64 
IHEP-OTF—90-124 
JINR-E-2-90-446 


SINS—2089/P-6/PH/A 


IHEP-OTF-90-179 
JINR-D-2-90-476 
JINR-E-2-90-518 
JINR-R-1-90-464 
JINR-R—1-90-458 
IFVE-ONF-89-167 
IFVE-ONF-90-128 
IHEP-ONF-90-93 
INDC(CCP}-333/L 
INIS-BR-2702 
FEI-2062 
JINR-E-1-90-460 
KFT-88-68 
|AE—4864-2 
INDC(CCP}-331/L 
KFTE-88-57 
JINR-E-1-90-486 
KFT-88-52 
KFT-89-19 
JINR-E-6-90-477 
JINR-E-1-90-459 
KFTH-88-54 
INCT-2077/8/C/B 
INCT-2078/8/C/B 
INCT-2082/2//B 
INIS-BR-2674 
INIS-BR-2676 
INIS-BR-2677 
INIS-BR-2680 
INIS-BR-2681 
INIS-BR-2683 
INIS-BR-2685 
INIS-BR-2686 
INIS-BR-2689 
INIS-BR-2709 
INIS-BR-2713 
INIS-BR-2717 
INCT-2119/5 
LIYaF—-1470 
FEI-2081 
INIS-BR-2714 
INIS-BR-2716 
AECL-9383 
FEI-1948 
FEI-2089 
KFTE-88-53 
KFT}-88-62 
KFTL-88-69 
NIIAR—7-(790) 
INIS-BR-2715 
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DE91644691 


Order No. 


DE91644691 
DE91644729 
DE91644757 
DE91644784 
DE91644785 
DE91644905 
DE91644912 
DE91644913 
DE91644914 
DE91644915 
DE91644916 
DE91644917 
DE91644918 
DE91644919 
DE91644920 
DE91645074 
DE91645075 
DE91645076 
DE91645108 
DE91645109 
DE91645110 
DE91645133 

DE91645141 

DE91645157 
DE91645158 
DE91645218 
DE91645225 

DE91645304 

DE91645358 
DE91645359 
DE91645376 
DE91645377 
DE91645378 
DE91645383 

DE91645413 

DE91645423 

DE91645424 
DE91645581 

DE9164567S 
DE91645684 
DE91645687 
DE91645692 
DE91645715 
DE91645727 
DE91645746 
DE91645747 
DE91645748 
DE91645767 
DE91645768 
DE91645769 
DE91645770 
DE91645783 
DE91645784 
DE91645785 
DE91645786 
DE91645787 
DE91645798 
DE91645800 
DE91645814 
DE91645815 
DE91645816 
DE91645818 
DE91645819 
DE91645834 
DE91645835 
DE91645836 
DE91645837 
DE91645838 


DE91645839 
DE91645853 
DE91645860 


1020 


Report No. 


INIS-BR-2720 
KFTI-88-65 
IAE—4950-9 
IAEA-AL—036 
INIS-BR-2687 
IAEA-TECDOC-601 
INIS-BR-2678 
INIS-BR-2684 
INIS-BR-—2692 
INIS-BR—2695 
INIS-BR-2696 
INIS-BR-2697 
INIS-BR-2701 
INIS-BR-2706 
INIS-BR-2708 
INIS-BR-—2682 
INIS-BR-2722 
INIS-BR-2723 
IAEA-AL-037 
IAEA-AL—-038 
IAEA-R-5145-F 
AECS-PR/SS—20 
NIIYaF-MGU-—90- 12-158 
CNIC—00333 
INIS-BR-2710 
CNIC—00384 
INP-—1434/B 
IAEA-R-5785-F 
AECS-A/FRSR-34 
AECS-A/FRSR-40 
CNIC—00372 
INIS-mf—12936 
INP—1515/B 
INIS-BR-2711 
INIS-BR-2718 
AECS-PR/SS—22 
CNIC—00370 
IAEA-R-4717-F 
INIS-BR-2705 
INCT—2045/4/C/B 
IAE—4701-3 
|IAE—2080/OPiDI/I/B 
INCT—2117/IChTJ 
CNIC—00414 
IAE-4846-14 
IFVE-OLU-90-29 
INCT--2092/7/C/B 
CNIC—00439 
IAE-—5018-7 
IFVE-OLU-90-6 
IFVE-OLU-90-7 
JINR-R-9-90-497 
KFTI-88-55 
KFT/-88-70 
KFTI-89-18 
KFTI-89-26 
lYaF—89-135 
JINR-E-9-90-520 
IFVE-OEA-OUNK-90-162 
IFVE-OP-90-151 
IFVE-OP-90-34 
IYaF—89-160 
lYaF—-89-162 
|IAE—4676-9 
IFVE-OEA-90-108 
IFVE-OEA-90-12 
IFVE-OLU-90-161 
IFVE-OP-OKU-OEA-ORI- 
OEF—90-38 

IFVE-OP-90-127 
KFTI-88-71 
IFVE-OUNK-90-158 
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Order No. 


DE91645861 
DE91645862 
DE91645866 
DE91645869 
DE91645884 
DE91645885 
DE91645893 
DE91645928 
DE91645945 
DE91645952 
DE91645953 
DE91645978 
DE91645994 
DE91646010 
DE91646042 
DE91646043 
DE91646044 
DE91646061 

DE91646062 
DE91646063 
DE91646064 
DES1646065 
DE91646066 
DES91646067 
DE91646068 
DE91646076 
DE91646094 
DE91646095 
DE91646101 

DE91646118 
DE91646119 
DE91646120 
DE91646121 

DE91646122 
DE91646127 
DE91646135 
DE91646141 

DE91646142 
DE91646154 
DE91646158 


DE91646161 

DE91646165 
DE91646166 
DE91646167 
DE91646168 
DE91646169 
DE91646170 
DE91646185 
DE91797270 
DE92001301 

DE92001302 
DE92001303 
DE92001304 
DE92600001 

DE92600002 
DE92600006 
DE92600007 
DE92600008 
DE92600009 
DE92600029 
DE92600030 
DE92600051 
DE92600052 
DE92600053 
DE92600054 
DE92600141 
DE92600148 
DE92600171 
DE92600172 
DE92600173 


Report No. 


KFTI-88-47 
KFTI-88-49 
CNIC—00427 
FEI-2065 
CNIC—00407 
CNIC-00438 
INIS-mf—12907 
IAEA-TC—744 
INIS-mf-12959 
IAE—4977-5 
IWGATWR-4/1 
IAE—4908-4 
CNIC—00409 
INIS-BR-2707 
SINS—2083/P-3/E/B 
SINS—2084/P-3/E/B 
SINS—2085/P-3/E/B 
IFVE-OEF—89-96 
IFVE-OEF-90-153 
IFVE-ONF-89-232 
IFVE-ONF-90-141 
IFVE-ONF-90-16 
IFVE-ONF-90-28 
IHEP-OEF-90-105 
IHEP-ONF-OEF-89-228 
SINS—2096/P-3/E/B 
IAE-2081/OPiDI/I/B 
IAEA-TECDOC-602 
INP—1438/AP 
CNIC-00291 
CNIC—00356 
IAE—4949-3 
IFVE-ONF-90-138 
IHEP-OLU-90-130 
SINS—2095/P-3/E/B 
IEA—2043/ORIPV/I/B 
DOE-HMIP-RR-90-086 
DOE-HMIP-RR-91.009 
INIS-mf—12937 
IAEA-INFCIRC— 
209(Rev.1/Add.2) 
AECB-—1049(Rev.2) 
IFVE-OEA-89-81 
INIS-mf—12942 
INIS-mf-—12960 
INP—1383/AP 
INP—1440/AP 
INP—1448/AP 
AECL-5006 
CEA-RT-DSD-20 
INIS-SU-271 
JINR-D-9-89-708 
INIS-SU—275 
INIS-SU-—269/A 
JINR-E-17-90-223 
LITH-MAT-R-91-22 
JINR-R-2-90-237 
JINR-R-4-90-136 
UWThPh-1991 -13 
UWThPh-1991 -7 
JINR-R-2-90-157 
OUP-91-10 
NORDITA-91/36-P(prepr.) 
NORDITA-91/37-P(prepr.) 
OUP-91-04 
OUP-91-09 
JINR-E-4-90-294 
JINR-R-14-90-225 
JINR-E-14-90-253 
JINR-14-90-239 
KU-HCOE-FL2-R-91-01 


Order No. 
DE92600174 


DE92600175 
DE92600242 
DE92600244 
DE92600276 
DE92600277 
DE92600332 
DE92600334 
DE92600335 
DE92600345 
DE92600346 
DE92600347 
DE92600361 
DE92600377 
DE92600378 
DE92600403 
DE92600427 
DE92600428 
DE92600429 
DE92600430 
DE92600473 
DE92600475 
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(504) 388-257 


LOUISIANA TECHNICAL UNIV 
LIBRARY 
Documents [ 


Ruston, LA 71 
318) 25 


UNIVERSITY OF MAINE 


sitory 
voane ME 0446 


(2¢ 581-1 


UNIVERSITY OF MARYLAND 
Merenawe ii b.-Doc. D 

College Park, MD 2074 

301) 454-30 
BOSTON PUBLIC LIBRARY 
Government Docs. D 
Boston, MA 02117 
617) 536-5400 ext 


DETROIT PUBLIC LIBRARY 
Sociology Departmen 

5201 Woodwai ard Avenue 
Detroit, MI 4 

(313) 833-1- 


MICHIGAN STATE LIBRARY 
P.O. Box 30007 


Lansing, MI 48909 
(517) 373-0640 


UNIVERSITY OF — 
Government P 

409 Wilson Lib 

309 19th Ave 

Minneapolis 


UNIV. OF MISSISSIPPI LIB. 
1 artment 


UNIV. OF MONTANA 
Mansfield Libr 
Documents Divisior 
Missoula, MT 59812 


AQ 


406) 243-67 
NEBRASKA LIBRARY COMM. 
Fe ederal Documents 

20 P Street 

_ NE 

) 471 
n cooperat h University 
of Nebraska-Lincoln) 


UNIVERSITY OF NEVADA LIB. 
Govt. Pub. Department 
Reno, NV 8955 


IN9\ 7QA CL 
/Ud) /84-05 


NEWARK PUBLIC LIBRARY 
5 Washington Street 

Newark, NJ 07101 

201) 733-781 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 
Government Pub. Dept 
Albuquerque, NM 87131 

(505) 277-5441 


NEW MEXICO STATE LIBRARY 
artment 
ar Avenue 
37501 
ext. 22 


Reference De 
cate Ci 

I<) VO 
canta Fe 


505) 827 


NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 1 

518) 474-55 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27 

(919) 962-1 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 

Documents Department 

Grand Forks, ND 58202 

(701) 777-2617, ext. 27 

in cooperation with North 

Dakota State v. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

>.O. Box 1151 

Portland, OR 97207 

503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib.-Public Doc 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 

Mi lwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid 
Cheyenne, WY 82002 

(307) 777-6344 
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